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Abstract

Selection of P3 delivery methods for Sustainable Social Infrastructure Using the Analytical

Hierarchical Process
Nita Semgalawe

This thesis studies the necessary shift in screening practices of public-private partnerships
(P3) projects in Canada, moving beyond traditional qualitative criteria to include broader
environmental, social, and governance (ESG) project objectives. The current P3 screening, while
effective, needs adaptation to align with Canadian societal and environmental infrastructure goals.
In response, this thesis focuses on three objectives aimed at improving social infrastructure P3
procurement and promoting sustainable and responsible project management practices for these
projects. Firstly, it identifies and describes Canadian-specific ESG criteria important for ensuring
responsible sustainability in delivering social infrastructure projects. Secondly, it develops an ESG-
PPP screening matrix to evaluate social infrastructure projects based on responsible sustainability
thresholds, determining their suitability for P3 procurement. Thirdly, it implements a multi-criteria
analysis using the Analytic Hierarchy Process (AHP) to determine the most appropriate P3 model
for social infrastructure projects, considering the identified ESG criteria and quantitative value-for-
money criterion. The AHP-PPP selection tool is applied to three case studies analyzing two AHP
scales to assess their consistency ratios and the reliability of the P3 selection results. The results
indicate that the balanced-n scale exhibit lower inconsistency ratios compared to the fundamental
AHP scale, and decisions on P3 options remained consistent across all case studies using both
scales, suggesting that the Fundamental AHP scale remains reliable if decision-makers accurately
reflect the relative importance of P3 options. Overall, this thesis addresses the increasing need
for sustainable and responsible management of social infrastructure projects in Canada by

integrating ESG factors into the current procurement process.
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Chapter 1: Introduction

1.1. Overview

Growing concerns about climate change, social inequalities, and limited financial
resources emphasize the urgent need for sustainable development in the construction industry.
Canada's response involves implementing the Canada Investing Plan, directing funds to projects
that foster inclusive communities, generate job opportunities, and develop robust infrastructure
systems [1]. In 2021, over $71 billion has been allocated for key infrastructure areas like public
transit, green projects, community facilities, rural development, and COVID-19 resilience [1] [2]
[3]. This substantial financial commitment demonstrates that Canada is committed to prioritizing
social and environmental aspects in infrastructure projects, with a primary focus on sustainable

development.

Sustainable development, as defined by the Canadian Federal Sustainable Development
Act, is the simultaneous fulfillment of present needs while preserving the capacity of future
generations to meet their own needs [4] similar to the definition provided by the Brundtland
Commission Report [5]. Thus, adopting a sustainable development approach when procuring
infrastructure projects in Canada is important to ensure that projects are not only delivered within
set budgets and timelines, but also contribute to the long-term preservation of the environmental,

social, and economic well-being of future generations.

Social infrastructure projects constitute the largest proportion of the total infrastructure
projects undertaken in Canada. They comprise physical facilities and spaces where can come
together, engage in social activities, and access important services like education and healthcare.
These spaces support human interaction, community engagement, and social development,
making communities more livable and meaningful. They play an important role in meeting people's
social needs, promoting connections, and enhancing overall well-being [6] [7] [8]. As seen in
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Figures 1 and 2 below, they include hospitals, schools, public transit, housing, recreation, and

culture buildings.

P\

= Hospitals

= Recreation and Culture
= Schools

= Public LRT

= Housing

Figure 1. The number of completed social infrastructure projects in Canada by 2023 [9].

P\

= Housing

= Hospitals
= Public LRT
= Schools

= Recreation and Culture

Figure 2. The number of pipeline social infrastructure projects in Canada from 2023 [9].

The procurement process for social infrastructure projects follows a two-stage process.
Initially, a qualitative assessment screens various project delivery models (PDM) against specific

objectives established from the project's description and needs assessment. These objectives, in



conjunction with project constraints, serve as the evaluative criteria for the project delivery models.
Table 1 below displays the existing most commonly used evaluating criteria for social

infrastructures in Canada.

The second stage, known as the quantitative assessment, involves conducting a detailed
VfM analysis on a shortlist of options that meet the qualitative project requirements. Both phases
aim to compare the benefits and risks associated with potential project delivery models, evaluating
their suitability for achieving the project objectives. However, the primary selection of the project

delivery model takes place during the quantitative stage. This stage emphasizes quantitative

factors, especially financial considerations.

Table 1. Existing P3 suitability criterion and sub-criteria for social infrastructure projects.

Existing Qualitative Criteria

Existing Qualitative Sub-Criteria

Existing Quantitative
Criteria

Project characteristics and
scope

Project size: 25-35 years,
> $100 million

Project complexity and
innovation need

Project phases and
integration (O&M)

Project Type: New
Construction

Base costs:
Construction cost
Operating cost
Maintenance cost
Lifecycle cost

Competitive neutrality

Cost and historical factors

Project financing and
funding need

Past project cost
comparison and VfM
achieved

Financing cost

Risk factors

Risk allocation

Risk transfer

Retained risk cost value

Premium cost

Market capacity factors

Private sector interest
Possibility of a competitive
procurement process

Public sector capacity




Existing Qualitative Criteria  Existing Qualitative Sub-Criteria Existing Quantitative
Criteria

Contract factors 1. Quantifiable contract Ancillary cost
performance output

Stakeholder engagement 1. Collaboration with
(Limited) Stakeholders

2. Acceptability

The most common project delivery models compared during the procurement process are
traditional ones like Design-Bid-Build (DBB) and Design-Build (DB), along with construction
period-only partnerships with private finance like Design-Build-and-Finance (DBF), versus long-
term partnerships such as Public-Private Partnership (P3) models. Social infrastructure projects
often use PPP (also referred to as P3) models like Design-Build-Finance-and-Maintain (DBFM),
Design-Build-Finance-Maintain-and-Operate (DBFOM), and the P3 bundle model. Additionally,
the progressive P3 model is emerging as a new procurement approach [10] [11] for social

infrastructure projects, particularly for transit projects in Ontario.

1.2. Problem Statement

The procurement process of P3 model for the delivery of social infrastructure projects lacks
a comprehensive approach aligned with Canada's commitment to sustainable development. There
is a need to have a more relevant procurement process that is evolving with Canada’s objectives
of sustainable development in the infrastructure sector and addressing transparency issues [11]
impacting the P3 contract management process. The success of a P3 project goes beyond its
financial considerations, challenging the traditional notion [12] [13]. Recent research on
sustainable project management [14] suggests that achieving non-financial outcomes related to
social and environmental issues is equally important for the overall success of construction

projects during their management and delivery.



Neglecting these social and environmental considerations in evaluating P3 model limits
the chance to improve community benefits relevant to different community members and groups
including indigenous peoples, thereby increasing the likelihood of social disparities and community
dissatisfaction [2] [15]. Additionally, issues with governance involving transparency, and ethics in
managing social infrastructure projects have led to cost overruns and cases of corruption and
fraud [16], together with the perceived lack of accountability as it operates under a consortium of
private companies and the use of tight-schedule procurement process timeline [17] limit the
community involvement and stakeholder engagement [18]. These examples highlight the need
for adapting the existing procurement process for infrastructure projects specifically social
infrastructure, which directly serves and engages the community. This adaptation is essential to

ensure a more ethical and inclusive approach to delivering P3 projects in Canada.

Therefore, integrating environmental, social and governance factors into P3 assessments
could lead to improved outcomes and value creation [19], a potential that has largely been
overlooked. A procurement decision process that integrates qualitative ESG screening criteria is
needed to evaluate not only financial aspects but also sustainable and ethical opportunities in
project delivery models. This is particularly important to consider when screening a P3 model,

which is commonly chosen for delivering social infrastructure projects in Canada.

1.3. Scope and Objectives

The main aim for this study is to integrate ESG criteria into the procurement process to
align social infrastructure project with sustainable and responsible practices. The sub-objectives

of the study are as follows:

1. Identify and describe ESG qualitative criteria for the procurement process of new social
infrastructure projects.
2. Develop an ESG-PPP screening assessment matrix to evaluate the suitability of P3

models to deliver social infrastructure projects sustainably and responsibly.
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3. Develop an Analytical Hierarchy Process (AHP)-PPP selection model to guide the
selection of most suitable type of P3 model to deliver a given social infrastructure

project.

By achieving these objectives, this study intends to provide useful knowledge for the current state
of project delivery model selection, promote sustainable practices, and provide decision-makers

an opportunity to prioritize non-financial aspects of a social infrastructure project.

1.4. Thesis Organization

This research comprises four chapters. Chapter two addresses current issues in social
infrastructure projects, including project objectives, ESG procurement considerations, and P3
procurement models. Chapter three details how the matrix evaluates P3 model suitability for
responsible sustainability and explains the AHP selection process steps in choosing a specific P3
model. Chapter four describe the practical application of the AHP-PPP selection model through
case studies to assess its real-world effectiveness and reliability. Chapter five summarizes
research findings on integrating ESG criteria into the screening matrix and selection model
implementation. It explores implications and outlines recommendations for practical use and future

research.






Chapter 2: Literature Review

2.1.  Introduction

This chapter is comprised of five sections. The first section 2.2 will review the proposed social
infrastructure projects, their characteristics, project drivers and challenges surrounding their
proposed delivery in Canada. Following this, section 2.3 will explore various P3 models and the
procurement process of P3 projects, as well as describe the project management and governance
structure of the P3. Section 2.4. will review and identify the screening criteria required for
sustainable and responsible project management of P3 projects. It will highlight existing state and
key features of sustainable and responsible project management practices within the Canadian
context. Finally, section 2.5 will summarise identified research gaps which will be addressed

further in the methodology of this thesis.

2.2. Objectives of social infrastructure projects in Canada

The decision to select a specific delivery method is dependent upon the project's
characteristics and objectives as well as its ability to deliver the project and other relevant
considerations [20]. Thus, understanding the key objectives of the social infrastructure projects in
Canada will provide a basis for the up-to-date evaluative criteria when deciding on a project
delivery model. The following sub-sections of affordable housing, schools, hospital, public transit
and recreation and culture facilities will provide an overview of the different types of social
infrastructures, outlining their scope and commitment to addressing the various needs of

Canadian communities.

2.2.1. Affordable housing in Canada

Affordable housing projects include planning, construction, renovation, or expansion works
focused on providing affordable and subsidized housing options for the community. Social housing
is a subset of affordable housing specifically addressing the needs of vulnerable low-income
populations [21]. The driving factors for these projects include an increase in housing demand
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due to a limited supply. Canada is currently implementing a range of housing projects to address
the shortage of housing options, with the goal of providing sufficient availability of affordable
housing by 2030 [22]. Most provinces are actively looking for proposals to enhance affordable
housing options. They are particularly focusing on creating sustainable and cost-effective housing

developments as outlined in their infrastructure plans [23] [24].

Ontario is currently developing proposals to integrate housing with public transit
infrastructure. These housing complexes will include commercial and communal spaces,
strategically positioned around its four main transit subways, forming what is known as a transit-
oriented development [25]. British Columbia is actively involved in developing several affordable
housing infrastructure projects under its homes for people action plan. This plan targets the
increasing demand for affordable housing among Indigenous peoples, the elderly, students,
families, and individuals affected by domestic violence [26]. Saskatchewan intends to build,
rehabilitate, and adapt existing social housing, and make community housing more sustainable
[27]. Likewise, other provinces including Quebec, Alberta, Manitoba, and the Atlantic provinces
are proposing similar approaches to address the housing scarcity and achieve Canada's objective

of providing affordable housing by 2030.

The Canadian housing sector's main goal is to offer a variety of housing options that are
sustainable, affordable, and quickly built, while addressing social inequalities among various
community groups. However, delivering these large-scale housing projects which involves various
stakeholders will pose challenges, such as a tight schedule and community opposition. Table 2
below summarises the key objectives for social housing in Canada and the ESG issues to

consider.



Table 2. Key objectives for Social Housing in Canada.

Existing project drivers

Environment, Social and Governance issues to consider

Schedule: Of fast-track
nature

Social: Fast-track projects may limit the engagement of a broader
range of local community groups, potentially resulting in
disruptions and conflicts if community concerns are not properly
addressed.

Scope/Scale: Mix
housing options and
complexes

Environmental: Large-scale projects may have significant
environmental impacts, such as habitat destruction or increased
energy consumption.

Diverse stakeholders/
Community engagement

Social: Effective community engagement can address social
acceptance issues and ensure that the project benefits all
stakeholders, including marginalized communities.
Governance: Involving diverse stakeholders enhances
transparency and accountability in project decision-making
processes, promoting good governance practices.

Potential risk:

Community Risks:
= Challenges related to social acceptance, such as social
exclusion and housing inequities [28],
= Changes in neighborhood dynamics including concerns
related to traffic, or changes in neighborhood character
[29]. Leading to impact on the marketability of housing
projects.

2.2.1.1. Schools

School infrastructure projects include planning, construction, renovation, or expansion works

focused on educational facilities. New educational facilities are built to accommodate growing

student populations, replace outdated facilities, and meet specific educational requirements. The
objectives of these projects include providing conducive and innovative learning environments that
cater to the evolving needs of students [30], community development, and the achievement of
broader societal sustainable development goals. In Alberta, similar to other provinces, the driving

factors of school projects are the condition of existing school buildings, the well-being and safety

of students, and enrollment trend [31]. Provincial governments are focused on building,

renovating, and expanding schools to ensure equal opportunities for students and support

community growth and educational excellence [22] [32] .
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Likewise, there is a significant demand for building, repairing, and maintaining schools on
reserve land [33]. Fostering partnerships and collaborative decision-making with Indigenous
communities and tribal councils during school projects is crucial for providing culturally relevant
facilities, advancing the quality of life for Indigenous people, and ensuring transparency and

accountability in project planning and implementation.

During the operation of school buildings, various school programs promote sustainability
practices during operation of schools, with some specifically evaluating energy and water use
efficiency, waste, and green gas emission of the buildings [34]. A report highlights that schools
with effective maintenance management practices achieve higher energy efficiency levels [35].
Therefore, incorporating feedback loops into a school project delivery model allows data collected
from assessing waste, energy, and water efficiency in existing school buildings to inform the design
and construction of new school infrastructure. Table 3 below summarises the key objectives for

schools in Canada and the ESG issues to consider.

Table 3. Key objectives for Schools in Canada.

Existing project drivers  Environment, Social and Governance issues to consider

Enrollment Trends, Environmental: Use of innovative construction techniques expertise
Educational Needs and in the school design and construction to cater to diverse student
Innovation needs.
Governance: Effective coordination among stakeholders to address
educational needs efficiently and transparently.
Indigenous needs Environmental: Respect for Indigenous lands and ecosystems,
ensuring construction activities do not disrupt sacred sites or natural
habitats [36].
Social: Respect for Indigenous rights and cultures, involving
Indigenous communities in decision-making processes regarding
indigenous school project implementation.
Governance: Establishing partnerships and agreements with
Indigenous communities to ensure their voices are heard and their
needs are addressed throughout the project lifecycle [37].

11



Existing project drivers  Environment, Social and Governance issues to consider

Operation efficiency Environmental: Efficient operation and maintenance practices to
data and stakeholder minimize resource consumption and environmental impacts.
involvement Social: Involvement of stakeholders such as school boards, parents,

and teachers in decision-making processes related to operation and
maintenance [38].

Governance: Establishing stakeholder engagement and feedback
collection to improve operational efficiency and address concerns
quickly

Potential Risk Operational risks:

» Challenges may arise during the maintenance and operation
of P3 school projects. As some private project companies
may not involve the school boards, parents, teachers, and
other relevant stakeholders and their control may pose
operational and maintenance restrictions [38].

2.2.1.2. Hospitals

Hospital infrastructure projects include planning, designing, constructing, renovating,
expanding, or development works that aim to build or improve healthcare facilities. The new
hospital structures are built to accommodate growing healthcare needs, population increases, and
replace outdated facilities. The main drivers for these projects include healthcare demands,
medical technology advancements, and community health priorities. Also, the growing population
and indigenous communities play a key role driving the decision-making process for hospital
projects, particularly post-COVID-19 [39]. Hence, it is important to build hospital infrastructure and
expand service capacity to enhance healthcare accessibility and meet the growing healthcare

demands.

Although the positive objectives of these projects are evident, Canadian hospitals are
recognized for their significant environmental impact, mainly attributed to the continuous and
essential 24/7 healthcare services they provide. They greatly contribute to a significant
environmental impact by generating waste, consuming energy, and depleting resources [40].
Because of this, projects involving hospitals need to go through a thorough planning and design

12



process, with an emphasis on being environmentally friendly. The primary objective for upcoming
projects is to construct hospital infrastructure that not only addresses present community
healthcare requirements but also prioritizes long-term environmental sustainability by

incorporating eco-friendly practices throughout the entire project lifecycle.

Likewise, hospitals are typically built to last 30-40 years, are struggling with delayed
maintenance in Canada [41]. Essential renovations are being postponed due to funding shortages
in the public sector [42]. In order to address this problem, it is important to integrate maintenance
and operations planning into the design and delivery of new hospital facilities. Additionally,
involving maintenance personnel is valuable as they can share their expertise on the functioning
of existing projects, pinpointing areas for improvement and helping avoid potential issues [43].
Table 4 below summarises the key objectives for hospitals in Canada and the ESG issues to

consider.

Table 4. Key objectives for Hospitals in Canada.

Existing project drivers Environment, Social and Governance issues to consider
Scope/Scale: New Environmental impact concerns: Consider involving private sector
construction of expertise and innovation in green building processes and
specialised facilities technologies. Addressing concerns regarding the hospital project's

overall environmental footprint, including energy consumption,
waste generation, and carbon emissions.

Social: Consider the community's response to the construction of
a new specialized facilities, including disruption to local
businesses or residents.

Funding: Budget Governance: Ensure transparency and accountability in budget

constraints and value- allocation and expenditure and possibility of early contractor

for-money involvement, particularly regarding environmental and social cost
management.

Operational efficiency: Environmental: Long-term sustainable practices in the operation of

Environmental operation  specialized facilities.

footprint
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Existing project drivers Environment, Social and Governance issues to consider

Stakeholder Social: Facilitating meaningful participation from diverse
Involvement: Navigate stakeholders, including local residents, environmental advocacy
the complexity of groups, and regulatory agencies in discussions about
stakeholders and environmental concerns and potential mitigation strategies.

gathering diverse input

Potential risk Environmental Risks:
= Contamination issues, Ecological considerations,
Environmental impact concerns including challenges
relating to adopting green building process [44]

2.2.1.3. Public Transit

Public transit infrastructure projects involve planning, designing, constructing, renovating,
expanding, or developing facilities that support and enhance public transportation services within
a provincial city. These include stations, rail systems (like metros or subways), and bus rapid
transit lanes [45]. They serve an important role in shaping the efficiency, accessibility, and
sustainability of public transportation systems, contributing to the overall mobility and livability of
urban areas [46]. The factors driving these projects include changes in transportation needs,
population growth, technological advancements, and government priorities. Canada is dedicated
to creating healthier, sustainable transit and increasing public transportation usage for their daily
commutes [46] [47]. However, these projects necessitate substantial financial commitment and
coordination. Currently, they face an operational funding shortage, putting their ability to effectively
serve communities at risk [48]. Likewise, specific projects, such as Ottawa's Light Rapid Transit,
Edmonton's Light Rapid Transit line, and Toronto's Eglinton Crosstown LRT line, encountered
setbacks, prolonged schedules, and budget overruns during its construction, primarily due to
funding-related challenges [47]. Subsequently, securing lifecycle reliable and sustained lifecycle
funding is an important consideration for the successful delivery and completion of public transit
projects.

On the other hand, equity-deserving groups, such as racialized people, Indigenous

communities, persons with disabilities, newcomers, seniors, low-income individuals, and people
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experiencing homelessness, are recognized as the primary users of public transit [47]. To
guarantee effective solutions that meet their community transit needs, it is important to
acknowledge and address the social and environmental challenges faced by these community
groups early on, during the planning and implementation phases. Similarly, improved collaboration
and communication among different levels of government is important. Implementing a
transparent decision-making process grounded in evidence is vital for the development and
delivery of transit projects, aiming to improve project governance [49]. Table 5 below summarises

the key objectives for public transit in Canada and the ESG issues to consider.

Table 5. Key objectives for public transit in Canada

Existing project drivers Environment, Social and Governance issues to consider

Scope/ Scale: Deliver diverse  Social: Disruption to local communities and displacement of

range of transit options. residents due to construction and transit infrastructure
expansion.

Operational funding: Reliable  Environmental/Social: Green funding sources to support

and sustained lifecycle ongoing operations and maintenance. Green funding refers to

funding financial mechanisms specifically designed to support projects

that have positive environmental impacts or contribute to
sustainability goals [50].

Community engagement: Social: Promoting inclusivity and addressing the needs of
Transparency, coordination, marginalized communities in transit planning and

and evidence-based decision implementation.

making

Potential Risk Operational and Maintenance Challenges:

» Delays, reduced scope, or project abandonment due
to funding shortages. Also, delivered transit options
overestimation or underestimation of future ridership,
impacting revenue and financial sustainability for the
project.

2.21.4. Recreation and Culture infrastructure

Recreation infrastructure projects involve planning, designing, constructing, renovating,
expanding, or developing facilities and spaces that support and facilitate recreational activities and
leisure pursuits. These infrastructures include museums, indigenous heritage centers, sports, and

aquatic facilities and other indoor and outdoor recreational community centres [2] [51] . They serve
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an important role in advancing Canada's social-cultural objectives to provide diverse opportunities
for individuals of all ages and abilities to engage in leisure activities, promote community well-
being, and create a sense of place and belonging. Delivering these projects necessitates

addressing diverse demographic needs in a community [52].

Likewise, with the growing number of immigrants and increasing ethnocultural diversity in
various communities, a key challenge identified in the delivery of culture and recreation
infrastructure in Canada is the rise of changing cultural practices [53]. This poses a great risk of
project acceptability. Addressing this challenge involves anticipating future changes in culture,
demographics, and the economy, emphasizing the need for a forward-looking approach in the
planning and delivery of culture and recreation infrastructures. On the other hand, Insufficient
funding for maintenance and operation by the municipality poses challenges, impacting the
sustainability and longevity of the facilities [53]. Table 6 below summarises the key objectives for

recreation and culture in Canada and the ESG issues to consider.

Table 6. Key objectives for recreation and culture in Canada

Existing project drivers Environment, Social and Governance issues to consider
Stakeholder diversity: Governance: Ensuring all stakeholders are engaged throughout
Transparency and the project lifecycle, with transparent communication and decision-
inclusivity making processes.

Post Construction Environment: Considering the long-term sustainability of

Phase: Maintenance maintenance practices to ensure environmentally safe and long-
consideration lasting infrastructure assets.

Potential Risk Community Opposition:

= Resistance or opposition from the community due to
concerns over project impact, design, or perceived lack of
consultation

In summary, new social infrastructure projects phases need to be carefully coordinated to
tackle identified ESG considerations and potential risk in delivering sustainable infrastructure
project outcomes. Each project phase must address environmental responsibility, social equity,

and transparent decision-making for the community. These considerations will influence how the
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project is planned, designed, and managed [54] [55]. Currently Canada plans, designs, and
manages social infrastructure projects using either a traditional procurement, where the
government fully funds projects internally or a P3 procurement, which involves the private sector
participating in funding and delivering the project [56]. Table 7 below shows the different

categorises of PDM used in Canada for social infrastructures.

Table 7. Category of PDM used in Canada for social infrastructures

Category of PDM used in Canada for social PDM Types
infrastructures
Sequential model Design-Bid-Build (DBB)
Overlap models Design-Build (DB),
Design-Build-Finance (DBF)
Innovative models P3 — DBFM, DBFOM
P3 Bundle
Collaborative models IPD/ Alliance

“Progressive” P3

2.3. Public-private partnership models in Canada

P3s are collaborative arrangements between the private sector and government to manage
various phases of an infrastructure project, including design, construction, funding, oversight, and
maintenance. These projects phases are consolidated into a single contract, spanning 25 to 30
years [57], comprising the core services to be delivered by the private sector [58]. The typical
structure of a P3 model in Canada constitutes two main parties; the government who is the owner
and the project consortium which is comprised of number of stakeholders acting as one private
entity [56] as seen in Figure 3 below. Likewise, Figure 4 below shows the basis for the variation
of the P3 models in Canada; it visualizes how traditional and P3 models vary in terms of private
sector involvement and risk transfer. The PDM situated towards the upper right involve significant
private sector participation and more-risk transfer, while those towards the lower left represent
PDM with lower private sector involvement and less risk transfer [57]. Table 8 below outlines the

main characteristics of P3 models in relation to their scope of core and non-core services.
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Table 8. Types of P3 models in Canada

Type of P3 model

Core Services

Non-Core services (supportive of
the core services)

DBFM Focuses on design, construction,
financing, and maintenance aspects.
DBFOM Extends beyond maintenance to

operational aspects.

P3 bundle model

Involves bundling smaller scale
projects into one large project

Progressive P3
model

Engaging private stakeholders,
including contractors, at an early
stage to collaboratively define project
specifications and pricing before
finalizing the project contract [59].

1.

2.
3

9.

10.

Cleaning and janitorial
services

Security services
Landscaping and grounds
maintenance

. Waste management and

recycling

Catering and food services
Facility management and
building maintenance

IT support and helpdesk
services

Administrative and clerical
support

Transportation and shuttle
services

Event planning and
coordination

Non-core services may be required throughout various stages of the project lifecycle, including
during construction, operation, and maintenance phases. However, they are typically provided
on an ongoing basis to ensure the smooth functioning and upkeep of the project's facilities or

operations [58] [60].

Different provinces use different P3 models for certain social infrastructure projects. In

Ontario, the DBFM model has been extensively procured for most of the hospital projects currently

in their operational phase [61], as depicted in the Figure 5 below. Additionally, a new model called

the progressive P3 model was introduced in 2021, which has been predominantly involved in

recent transit projects in the province. Unlike traditional P3 models, the progressive P3 model

involves private stakeholders in the early planning phases of the project before finalizing the draft

project agreement [59]. This approach enables a collaborative review of project objectives and

risk factors, ensuring a shared understanding among stakeholders [10].
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Figure 5. Ontario’s P3 models across Different Social Infrastructure Projects

In Alberta and Saskatchewan, a variation of the P3 model known as the P3 Bundle is used
for constructing schools, as depicted in Figure 6 and 7 below. The Alberta schools’ phase 1,2,3
has been delivered using a single bundled DBFM contract, with maintenance periods extending
until 2040, 2042, and 2044 respectively [62]. Likewise, the Saskatchewan joint use school projects
were constructed using a 32-year bundled DBFM model with maintenance periods extending to
2045 [63]. However, concerns have been raised about the suitability of the DBFM P3 model for
these projects. In Alberta, criticism is focused on limited school administration control and delays
in addressing maintenance issues [64]. Similarly, in Saskatchewan, the school projects have faced
criticism for significantly higher maintenance costs compared to older non-P3 school projects [65].

Other provinces like Quebec, British Columbia, and New Brunswick primarily use P3 models for
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hospitals as seen in Figure 8 below, and provinces like Yukon and Prince Edward Island do not

have any presence of P3 social infrastructure projects, as seen in Figure 9 below.
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2.3.1. Procurement of a P3 model for social infrastructure in Canada

The procurement of PDMs occurs during the project's planning phase, as shown in Figure 10
below. It begins with identifying and reviewing project scope elements, key project risks, and
available PDM options. Afterward, procurement objectives are established along with a set of
defined criteria to guide the evaluation of the most suitable procurement options for project
delivery. A thorough qualitative assessment is then conducted to rank the available procurement
options based on these established criteria [66]. This qualitative stage results in a shortlisted set
of PDMs and involves evaluating the potential for the project to be procured as a PPP. After, a
second stage involves quantitative analysis, also known as VfM compares the shortlisted PPP
model with the traditional PDM option. It calculates the risk-adjusted project costs to compare
financial advantages expressed as cost savings benefits [54]. Figure 11 below illustrates these
stages in the P3 procurement process. If the value for money is negative for the PPP model, a
review of the qualitative analysis results is conducted, and consideration is given to procuring a
non-PPP model as seen Figure 12 below. Thus, it is important to recognise that while P3s may be
suitable for numerous project scenarios, they may not always be the most suitable option for small

project sizes with no significant risk to the public sector [67] [58].
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Figure 10. Procurement Phases of a Social Infrastructure P3 Model in Canada
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The qualitative assessment relies on guidelines provided by P3 Canada and a Triage tool
from PWGSC's Strategic Sourcing Sector in 2021 [68] [56] [69] to develop qualitative screening
matrices. These guidelines provide a systematic process for screening infrastructure projects for
P3 potential. Provinces across Canada customize qualitative assessment matrices to align with
their infrastructure needs and provincial government priorities when evaluating the suitability of a
P3 model for infrastructure procurement. These matrices incorporate various evaluative criteria,
including private sector interest, project characteristics, risk transfer opportunities, innovation, and
financial considerations [56] [70]. However, the decision to pursue P3s is guided by shared specific
circumstances and objectives across provinces. Existing factors such as project size, complexity,
risk, and funding availability are significant influencers in the procurement decision-making
process. This study has compiled common key scenarios and identified thresholds across
provinces like Ontario, Alberta, British Columbia, Quebec, and Saskatchewan regarding the use
of P3s for social infrastructure projects described in Table 9 and illustrated in Figure 13 below,
providing an understanding of the existing key assessment criteria under which provinces in
Canada have considered the P3 model for social infrastructure project procurement. However,
these considerations often overlook important environmental, social, and governance factors,
which are important for assessing the sustainability and responsible performance of P3 projects.
Neglecting these aspects may result in an incomplete evaluation of the project's full value,

including its impact on people and the environment [71] [72].

Table 9. Common Factors and Key Thresholds for Considering P3s in Canadian Provinces

Project Alberta, British Ontario, Quebec, Saskatchewan
Criteria Columbia,
Project size Projects with a capital cost of

$50 million or more may
undergo screening for
Project size exceeding 100 million [73] [74]  potential P3 viability, provided
[75] there is an inclusion of
maintenance and/or
operations components and
has significant risk [76]
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Project Alberta, British Ontario, Quebec, Saskatchewan
Criteria Columbia,
Value for If the VM exceeds 3%, P3
Money When positive VfM is achieved by evaluating consideration is pursued.
both quantitative and qualitative benefits. However, if it falls below this
The lowest bid may not win if it does not threshold, a sensitivity
offer adequate value for money. analysis is conducted to
determine the feasibility of a
P3 model [76]

Competitive Availability of three project consortiums to bid for a project [77]. This has
and Fair been a rising challenge as risk uncertainties to the private sector has limited
Procurement  the bidding pool for P3 model procurement [78].

Process

Innovative Most social infrastructure projects with complex designs and technology
Design integration opted to screen the projects for P3 procurement to gain benefits

Delivery and of cost savings from innovative solutions and risk transfer provided by P3
Risk Allocation partners [79]

Project Size No Can the project be
bundled with similar

smaller projects?

Will the project scope amount to $100 million or more?

Yes

Innovative Design Delivery and Risk Transfer

Does the project require complex design solutions and involve

Yes

No

significant risk?
Yes
A

Value for Money N
o > No PPP
Will the project achieve a minimum 3% positive ViM and show no
negative ViM in the sensitivity analysis?

Yes

Competitive and Fair Procurement Process

Are there at least three project consortiums available for bidding? No

Yes

Q Yes PPP

Figure 13 Existing P3 Decision Flow Chart for Social Infrastructure Projects in Canada
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Various VfM reports highlights differing cost-saving benefits across different P3 models [80].
While reports for models like DBFM and DBFOM typically range from 15% to 22% [81], VM
assessments for progressive P3 models are currently unavailable due to limited projects reaching
financial close. However, early stakeholder engagement in progressive models is expected to
enhance VfM considerations [11]. This proactive approach allows for the early identification of
factors impacting financial implications and broadens the scope of VM scenarios. This timely
stakeholder involvement in the planning process has the potential to enhance project
accountability, transparency, and performance expectations. Purposely, this could improve overall

contract inte