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Abstract
Provincial health systems have been challenged by the
surge in healthcare demands caused by the COVID-19
pandemic; the COVID-19 vaccine rollout across the country
has further added to these challenges. A successful vaccination campaign is widely viewed as the only way to overcome
the COVID-19 pandemic, placing greater urgency on the need
for a rapid vaccination strategy. In this paper, we present
emerging findings, from a national research study, that
document the key challenges faced by current vaccine rollout
strategies, which include procurement and leadership strategies, citizen engagement and limitations in supply chain
capacity. These findings are used to inform a scalable vaccine
strategy comprising collaborative leadership, mobilization
of an integrated workforce and a digitally enabled supply
chain strategy. The goal of vaccinating the entire Canadian
population in the next few months can be achieved when
supported by such a strategy.

Introduction

Global health systems are struggling to meet the demands of
the second wave of the COVID-19 pandemic while attempting
to implement a mass vaccination strategy rapidly enough to
slow the spread of infection across populations. COVID-19
cases continue to surge well beyond the rates evident in the
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first wave of the pandemic. Given the lack of effective antiviral
medications to treat COVID-19, vaccination is widely viewed
as the most effective strategy to control the COVID-19
pandemic (ECDC 2020). However, despite the promise of
these rapidly emerging vaccines, almost every country is facing
challenges in mobilizing the capacity needed for rapid implementation of vaccination at the population level. Early efforts
have focused on the procurement of vaccines in anticipation of
vaccine approval by each country. However, the procurement
of vaccines and the logistics of distribution during a pandemic
are only the first steps in achieving a scalable vaccination
strategy. The much more challenging phase is scaling vaccination capacity quickly enough to vaccinate an entire population.
What is centrally important for all the countries is prioritizing
vaccination scalability as a strategy to overcome the devastation
of this pandemic – “vaccines do not save lives, vaccinations save
lives” (Orenstein 2019).
The purpose of this paper is to report on the emerging
findings of case study research on the impact of COVID-19
and the capacity of the health system to respond to this
pandemic in the seven Canadian provinces. The emerging
findings have identified the critical associations among leadership strategy, supply chain capacity and effective management
of the COVID-19 pandemic. This research, supported by a
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COVID-19 operating grant (Canadian Institutes of Health
Research Reference Number VR5 172669), has uncovered
evidence that may inform Canada’s vaccination strategy to
mobilize rapidly enough to protect the Canadian population.
A mixed-methods case study approach was used to document
the response of provincial health systems to the COVID-19
pandemic and the role of leadership and supply chain capacity
in supporting pandemic management. Analyses include a
qualitative analysis of over 140 interviews of key stakeholders
across the seven provinces, a secondary analysis of public
reports and quantitative analyses of publicly available data sets.
Vaccination Processes in Canada

In 2003, Canada implemented a national immunization
strategy whereby bulk buying of vaccines is conducted through
Public Services and Procurement Canada and the Vaccine
Supply Working Group (Government of Canada 2017).
Supported by the Public Health Agency of Canada, these groups
manage vaccine contracts on behalf of all Canadian jurisdictions (Government of Canada 2017; GS1 Canada 2005). The
provinces and territories pay for their portion of the vaccines
from this program and are responsible for the distribution of
vaccines to hospitals, regional health authorities, local public
health clinics, doctors’ offices and pharmacies (Government of
Canada 2019; The Multi-Stakeholder Steering Committee on
Drug Shortages in Canada 2013). The provinces and territories have the option to “opt out” of the bulk-buying program
and, instead, create their own individual contracts with the
manufacturers (Government of Canada 2017). To date, leaders
in all provinces have reported reliance on federal procurement
initiatives to access the needed COVID-19 vaccines once
approved by Health Canada.
The Canadian government has focused its efforts on the
procurement of vaccines to proactively secure a sufficient
supply to vaccinate all Canadians in a timely manner. The
management of contracts for vaccines at the federal level
has been implemented with the successful procurement of
76 million vaccine doses even before these vaccines were
approved by Health Canada (Government of Canada 2020a).
By comparison, the European Union has been criticized for a
lack of proactive initiatives to procure vaccines for its member
states (Lynn 2021). Although Canada has been very proactive
in negotiating contracts with vaccine manufacturers, provinces
are now under intense scrutiny for what is viewed as a very
slow implementation of vaccination programs (McGregor
2020). The following sections describe emerging evidence of
provincial capacity to respond to the COVID-19 pandemic.
Informed by these findings, the paper proposes a rapid vaccination strategy that is effective in protecting the health of
all Canadians.

Lack of Pandemic Preparedness

It is well documented that events such as pandemics are
managed well when planning has been well established and
training and education (e.g., simulation events) support leader
preparedness (Pearce 2019). A consistent finding across provincial case studies has been the lack of preparedness planning,
despite experiences with similar events in recent years (e.g.,
SARS, H1N1 and Ebola), that would support teams in
responding to the COVID-19 pandemic. When health system
and government stakeholders were interviewed between March
and November 2020, a recurring theme was that pandemic
plans either did not exist or were perceived to be inadequate,
resulting in leadership teams having to design and develop their
own responses as the pandemic unfolded. Leaders consistently
reported that pandemic planning had been in place following
the SARS epidemic; however, the planning was not sustained,
and few learnings from the SARS epidemic had been implemented, leaving provincial preparedness woefully inadequate.
When leaders were asked about vaccination plans for their
respective populations, every province stated that planning
for vaccination “was not yet known” or was “in development.”
There was no evidence of preparedness plans to support mass
vaccination – at either the federal or the provincial level. Every
jurisdiction was eagerly awaiting vaccine approvals; the first
vaccine was approved on December 9, 2020 (Government
of Canada 2020b). Each province and territory began their
vaccination planning just as vaccines were approved by Health
Canada. Vaccination planning continues in many jurisdictions
as public health teams continue to be challenged in managing
the many demands of this pandemic, including testing, contact
tracing and implementing public health directives to reduce the
risk of transmission of the virus.

There was no evidence of preparedness
plans to support mass vaccination – at either
the federal or the provincial level.
Variation in Leadership Strategies across
Provincial Jurisdictions

Provincial leadership strategies with regard to pandemic
management have varied widely (Figure 1). Some provinces
(British Columbia, Alberta, Manitoba, Nova Scotia and
Newfoundland and Labrador) were found to have a highly
centralized leadership strategy, characterized by the coordination between key stakeholders and health organizations across
these provinces. Lead decision makers were by and large the
chief medical officers of health, with political leaders engaged
to varying degrees in each province. In these centralized leadership models, supply chain experts were engaged at provincial
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decision-making tables to inform decisions regarding the
feasibility of public health initiatives (e.g., wearing masks)
based on availability of personal protective equipment (PPE).
Centralized leadership strategies featured highly integrated
leadership teams and decisions were led by public health and
informed by robust collaboration with experts from long-term
care, home care, acute care and community agencies, as well

as government policy makers. Provinces where a centralized
leadership strategy was evident have experienced lower rates
of COVID-19 transmission and morbidity and mortality due
to COVID-19 (Government of Canada 2021). Notably, both
Nova Scotia and Newfoundland and Labrador were among
the provinces that experienced the lowest rates of COVID-19
in the country.

FIGURE 1.
Features of centralized and decentralized leadership strategies

Features of a centralized leadership strategy

Public health officer leads the pandemic strategy

Multiple leaders (political, public health, health system) guide the
pandemic strategy

Coordination of supply chain strategy across the health system

Limited coordination of supply chain strategy across the
health system

Supply chain experts engaged in provincial decision-making
tables

Supply chain experts not engaged at provincial decision-making
tables

Integrated management strategy with collaboration across
long-term care, home care, acute care, community agencies
and government leaders

Health organizations manage the pandemic somewhat
independently and have limited collaboration

In contrast, Ontario and Quebec implemented a more
“decentralized leadership strategy,” in which the provincial government engaged many stakeholders across multiple
ministries and pandemic-management decisions were led by
a combination of public health officials, political leaders and
leadership committees, thus varying widely. Supply chain
leadership and expertise were largely absent from decentralized leadership approaches, and public health units and
health organizations across these two provinces managed the
demands of the pandemic somewhat independently, with little
evidence of province-wide coordination or collaboration. In
late November 2020, vaccination preparations began with the
establishment of Ontario’s vaccination task force, which is led
by a retired general and comprises a number of stakeholders,
including government leaders, industry leaders (e.g., automotive, technology), medical specialists (e.g., coroners and experts
in infectious diseases and trauma surgery), First Nations
leaders and bioethics experts. Consistent with a decentralized
leadership approach to pandemic leadership, the Ontario task
force does not include supply chain experts or public health,
primary care or retail pharmacy experts, which collectively
represent that segment of the health system that routinely
manages and leads vaccination processes across the province.
In provinces with decentralized leadership approaches, supply
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chain was the responsibility of each health organization, which
resulted in limited ability to coordinate supply chain strategies
across the province. Key findings also included perceptions
of a “command and control” style of decision making that
offered little opportunity for collaboration among key stakeholder groups and posed significant challenges for the health
workforce, who experienced fear and uncertainty for their
safety and high rates of COVID-19 transmission, particularly
in long-term care settings.
Underdeveloped Health Supply
Chain Infrastructure

A key outcome of the provincial case studies was that supply
chain infrastructure, processes and expertise were found to
be profoundly underdeveloped across most provincial health
systems. The fragility of the health system supply chain in
Canada has been previously reported (Snowdon et al. 2021).
These features of supply chain fragility present unique
challenges for vaccination planning, as described below:
•

Decentralized leadership approaches offer little capacity to
coordinate public health efforts across health organizations
or coordinate the efforts of public health teams, which
may result in multiple and varied vaccination plans across
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•

•

•

these provinces. This lack of leadership coordination at the
provincial level may also contribute to the challenges of
scaling vaccination capacity and speed of implementation.
The use of global standards (e.g., GS1) to identify which
vaccines are administered to which citizens has not been
adopted by the majority of provinces in Canada. Thus,
data with regard to tracking the type of vaccine, with
specific details such as the lot and batch number, given
to each citizen will require a manual capture to ensure
that both doses are completed within recommended time
frames and to identify potential adverse outcomes.
Only one province (Alberta) was found to have existing
digital infrastructure, whereby citizens can access their
health records and book online appointments for
COVID-19 testing and for vaccinations. The lack of
digital infrastructure in most other provinces will limit
the ability to track the progress of vaccination strategies, prioritize populations at greatest risk, track vaccine
inventory to minimize waste and support digital tracking
of outcomes (i.e., adverse events) that may emerge
following vaccination.
A “reactive” approach to supply chain capacity was a
common finding in many provinces, meaning that many
provinces were found to “react and respond” to pandemic
events as they unfolded rather than proactively anticipating risks (e.g., risk of supply shortages, impact on
health workforce) and intervening to prevent these risks
from becoming a reality. This “reactive” approach toward
managing supply chain processes across provinces may
contribute to delays in vaccination implementation.

Citizen Confusion and Erosion of Confidence

The significant number of deaths, extraordinary number of
job losses and prolonged periods of social isolation have had
a devastating impact on citizens, who face social, emotional,
psychological and economic challenges resulting from the
lengthy and stringent public health directives.
Evidence emerging from citizen advocacy groups in this
study suggests significant challenges with the highly varied
and constantly changing communication of public health
directives. Citizen stakeholders have questioned directives
that encourage social isolation from family members during
holidays, yet community members are able to shop in big-box
stores, where exposure to the virus is viewed as substantial
(Charbonneau 2020). Moreover, citizens question why and
how public health directives are so inconsistent and highly
varied across regions within the same province (Casaletto
2020). This pandemic is unprecedented in scope and
complexity, which likely contributes to changes in directives
and pandemic strategies as evidence emerges. However, the
frequent changes in public health strategies and the highly

varied approaches across provinces are a growing challenge to
citizens’ confidence in pandemic management that has been
further exacerbated by the recent vaccination efforts.
Citizens are expressing concerns and uncertainty in media
publications regarding when and how they can expect to be
vaccinated (Ivison 2021). There is little evidence of the use of
communication campaigns that directly address the concerns
of the general public, including, but not limited to, the timing
of vaccine availability and details regarding how jurisdictions will contact citizens to notify them of their eligibility
for vaccination. The growing concerns among citizens may
be an indicator of the eroding public confidence in health
systems, which has placed pressure on health system leaders to
strengthen trust and confidence by engaging citizens directly
to respond to their concerns.
These findings provide an important basis for planning
effective and efficient vaccination strategies that are urgently
needed to reduce the devastating impact of this pandemic.
The following section proposes a strategy that builds on
the emerging findings to inform vaccination planning that
increases the likelihood of success in achieving the goal of
having every Canadian citizen vaccinated by September 2021.
A Scalable Vaccination Strategy for Canadian
Health Systems

Vaccine production across the world is scaling rapidly to
meet the global demand and urgency for vaccination so that
COVID-19 can be overcome. Yet, the infrastructure and
capacity needed to rapidly implement effective immunization
at the population level are far beyond the scope and scale of
the existing vaccination capacity of public health teams across
Canada. We propose a strategy that would help rapidly scale
vaccination capacity across Canada, including a highly collaborative model of leadership, mobilization of an integrated vaccination workforce and establishment of digital supply chain
infrastructure that offers precision in vaccine distribution.
Collaborative model of leadership

Vaccination efforts are typically the responsibility of public
health teams in Canada. However, the scale and scope of the
capacity required for effective and timely COVID-19 vaccination command an unprecedented leadership approach that is
collaborative and focuses on engaging key stakeholders across
health systems in a highly coordinated effort. The urgency
to vaccinate a minimum of 70% of the population to achieve
herd immunity (Anderson et al. 2020; Randolph and Barreiro
2020) will require the collaboration and coordination of
multiple teams and organizations across every Canadian health
system. Leadership is a fundamental and critical dimension
of a high-performing health system, whereby the many key
stakeholders are supported and enabled to deliver high-quality,
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safe care to patients (Baker et al. 2008). Figure 2 illustrates the
key roles and features of a collaborative leadership strategy to
mobilize the necessary resources needed for the COVID-19
vaccination strategy. In provinces with a centralized leadership strategy, there was exceptional coordination of effort to
inform public health planning and decisions that resulted

from meaningful engagement of key stakeholder expertise.
This same leadership strategy can be applied to vaccination
planning. This engagement of key stakeholders necessary for an
effective and timely vaccination strategy must include experts
from primary care, pharmacy, hospitals and the community.

FIGURE 2.
The leadership features of a centralized leadership strategy

Retail pharmacy
Provide access to citizens so as to offer greater equity in
access to Canadians in small and rural settings

Public health
(Lead)
Vaccination expertise

Primary care
Implement vaccines based
on prioritized patient cohorts

Coordinated, connected, collaborative and
equitable vaccination prioritized based on risk
Hospitals
Collaborate on vaccine prioritization for health workforce
and management of the cold chain where needed

The key features of collaborative leadership, evident in
provinces with strong pandemic outcomes, are as follows:
•

•

•
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Role clarity: In provinces with centralized leadership
approaches, there was a clear distinction of leadership
roles – chief medical officers of health led decisions, and
government and health system leaders clearly focused on
supporting the implementation of public health decisions
and directives. Clarity of roles and accountability will
support vaccination efforts, whereby public health leaders
define vaccination protocols and health system and
government stakeholders focus on operationalizing vaccination plans, as vaccines become available.
Inclusion: Collaborative leadership engages multiple
key stakeholders to inform decisions and to ensure that
diversity of knowledge and expertise is acknowledged
and carefully considered in pandemic-management
decisions. For example, in provinces that engaged
experts in long-term care early in pandemic leadership
decisions, the long-term care sector was prioritized for
PPE distribution; these provinces had lower case numbers
and lower mortality rates in long-term care settings
(Hsu et al. 2020). In order to be successful in rapidly
implementing vaccination programs across provinces,
vaccination strategies must be inclusive and consider the
unique perspectives of multiple health-system sectors
(e.g., long-term care, home care, acute care, primary
care, community groups).
Transparency: Transparency was a key feature of collaborative leadership, whereby clear and consistent communication from public health leaders was associated with a high
Healthcare Quarterly Vol.24 No.1 2021

Community agencies
Communicate with citizens on
vaccination access and prioritization

degree of confidence among all stakeholders, including
citizens. In provinces demonstrating a high degree of transparency in their communications, chief medical officers
of health were viewed as “heroes” by system stakeholders
and citizens alike, who were highly supportive of directives and readily followed them in an effort to contain the
spread of the virus. Communication in times of crisis plays
a critical role in creating an open and transparent flow of
information, which builds confidence across all stakeholder
groups, particularly citizens. Transparency in communication regarding when, by whom and how vaccination can
be accessed will be critical to the successful implementation of vaccination programs.
A collaborative leadership strategy with very clear expectations of roles and transparent communication will support a
highly efficient and effective network of organizational leaders,
who will be able to support the execution of an effective and
timely vaccination strategy for all Canadians.
Mobilize a workforce capacity to achieve vaccination
at scale

Achieving the required vaccination levels in the shortest time
possible will be critical to overcoming the devastating impact
of COVID-19 on the lives of all Canadians. Typically, Canada
vaccinates 31–33% of the population, approximately 10 million
people every year (Statista 2020). Vaccination efforts must now
be scaled to achieve 63,402,920 vaccinations (i.e., two vaccines
for each of the 31.7 million citizens over the age of 12 years),
which is approximately six times the volume of annual vaccinations in Canada.
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The Government of Canada has projected that 60 million
doses of vaccine will be available to ensure that every
Canadian can be vaccinated by September 2021 (Ballingall
2021). To meet this objective in just 273 days (January
1–September 30, 2021), public health teams must rapidly
increase their capacity to deliver over 60 million vaccinations
across Canada. Two important sectors of the health workforce
with expertise and experience in vaccination are primary care
and pharmacy teams. There are just over 43,000 primary care
doctors across Canada who routinely offer vaccinations to their
patients, including annual flu vaccines for seniors and routine
vaccines for children and adults (CIHI 2020). In addition,
there are currently 13,492 retail pharmacies across Canada
that routinely offer flu vaccines in almost every rural and
urban community (IBISWorld 2020). If vaccination programs
mobilize primary care and pharmacy teams, the capacity of
vaccination increases substantially, making it possible to reach
the goal of vaccinating every Canadian by September 2021.
Consider the following points:
•

A total of 31,500,000 Canadians (over the age of 12 years)
require 63,000,000 vaccinations in 273 days, which is
278,388 vaccinations per day (assuming a seven-day/week
vaccine strategy).

If all retail pharmacies and half of Canada’s primary care physicians are mobilized,
•
•

22,000 primary care physicians + 13,492 pharmacies =
35,492 vaccination sites and
35,492 vaccine sites that offer eight vaccinations per day per
site, which is over 77 million vaccinations in 273 days.

Establish a digital supply chain strategy for precision
in managing vaccination supply and outcomes

Healthcare supply chain teams source and distribute products
to ensure timely access to the essential products and equipment
needed to support the safe and effective delivery of patient
care. Supply chain infrastructure in health systems includes
the movement of products, the people involved and the
processes, from the manufacturer to the point of care, ensuring
that patients receive care when and where needed (Snowdon
and Alessi 2018). Of the seven provinces participating in the
current research, only one has the digital infrastructure necessary to automate the distribution and traceability of vaccines,
supplies and vaccination processes so as to reduce the risk of
vaccine waste and ensure that priority populations receive the
vaccine as quickly as possible. Digitally enabled supply chain
infrastructure enables an accurate and proactive distribution of the vaccine to where it is needed most by prioritizing
the population segments at greatest risk, identifying citizens
within each high-risk segment for vaccination and tracking
vaccination outcomes with precision. Every Canadian carries a
unique health card number, which creates the opportunity for
the traceability of vaccination for every vaccine-eligible citizen
and tracking the timing of the required two-dose administration, while also ensuring that supplies are available to vaccination teams. The key features of digitally enabled supply chain
infrastructure are as follows:
•

If the goal to vaccinate all Canadians was accelerated to June
1, 2021 (105 days),
•
•

706,666 vaccinations per day would be required to reach
that goal, and
35,492 sites delivering 20 vaccinations per day over
105 days would achieve that goal.

Clearly, the rate-limiting step for vaccinating the Canadian
population is vaccine availability. However, public health
teams can be successful in scaling vaccination programs
by engaging both primary care and pharmacy teams in an
integrated team approach to achieve the workforce capacity
needed for mass vaccination efforts. The higher our speed of
vaccination, the fewer lives will be lost to COVID-19 and the
more quickly recovery efforts can get under way.

•

An online resource for citizens to access credible and
clear information about vaccines supports health literacy
and transparency of information, engaging citizens and
building confidence in the vaccination process. Online
tools engage citizens directly; offer transparency of information; and offer convenience, such as automated scheduling of appointments for vaccination and automated
reminders of vaccination appointments, to support coordination of vaccination accessibility for all citizens.
Barcode scanning at the point of care in pharmacies,
primary care units, public health units and hospitals
further automates the mobilization of data when vaccination is completed for each citizen, which is then linked
to their health record. Currently, pharmacies and some
primary care settings require patients to complete paperbased forms to collect patient data (e.g., allergy status,
demographic data), which is then linked to the vaccine
product information provided to the patient. Automating
patient and vaccine captured data ensures accuracy,
reduces workload for pharmacies and primary care teams
and enables traceability of vaccine doses for every citizen
linked to reported outcomes so as to ensure the safety and
efficacy of each vaccine (Gorfinkel 2020).
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•

•

Interoperable flow of data linking vaccination product
information to individual health records (e.g., stored
electronic medical records), pharmacy databases and
public health vaccine registries enables digital tracking
of completed vaccinations and traceability of vaccine
outcomes. Interoperability of vaccination data also enables
analytic tools to track progress toward vaccination program
goals and identify the populations at greatest risk so as to
inform prioritization decisions.
Algorithms can further automate the distribution of
vaccines to each public health team, physician office or
retail pharmacy to offer greater precision in the distribution of vaccines. This ensures that vaccinations can be
completed efficiently, with minimal waste of vaccine
doses, which can occur when vaccines are shipped but not
used within the timelines essential for maintaining cold
chain requirements. Automation and precision of vaccine
distribution using predictive algorithms will ease the
workload burden for the public health agencies overseeing
vaccination programs, which are supported by highly
coordinated supply chain teams across provincial health
systems, to support rapid implementation of vaccination
for all citizens.

Transparent, fair and equitable process for
determining access to vaccinations

The rollout of vaccination programs across Canada must
be clearly communicated to all citizens, and the decisions
regarding which citizens should be prioritized for vaccination
must be deeply embedded in established ethical frameworks.
This will support the identification of those at greatest risk,
ensure fairness and equity in access and build public trust.
There is substantial evidence in provinces with centralized
leadership approaches that communication of public health
directives must be highly transparent, and communities must
have the opportunity for input into decisions in an equitable
and effective manner. Decisions on vaccination priorities determine which healthcare and community sector is eligible for the
vaccine and the order in which each population group is prioritized to receive vaccination. Such decisions are challenging and
must aspire to minimize the risks to every citizen and reduce
the transmission of and deaths due to COVID-19 while also
implementing vaccination as quickly as possible. For vaccination programs to be successful, public health teams must make
decisions that are highly transparent and guided by established
ethical frameworks. This will ensure that citizens feel confident
that decisions are focused appropriately on minimizing harm to
those at greatest risk, are equitable and fair, are based on best
available evidence and support open participation wherever
possible (Government of Ontario 2020). It is only when these
principles guide and inform public health decisions on how
vaccinations will be made available to citizens that public trust
34
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is supported and sustained. The confidence of Canadians in
the integrity of decisions is a critical factor in the success of
vaccination strategies in protecting and supporting the health
and quality of life of every Canadian.
Summary

A rapid, precise and scalable vaccination strategy that protects
Canadians from COVID-19 is achievable with a collaborative and inclusive leadership and integrated workforce strategy
across Canadian jurisdictions. Emerging evidence from the
current COVID-19 operating grant research has identified the
critical importance of leadership and an integrated workforce
approach to scale vaccination efforts in order to achieve the
targeted vaccination of every Canadian by September 2021,
or earlier if vaccine doses are available. The value of supply
chain best practices offers the automation and precision of
vaccine distribution and the accurate capture of data to enable
the tracking and traceability of every vaccine dose, along with
the lot and batch number, received by every Canadian citizen
who chooses to be vaccinated. Canada does have the strategic
assets to accomplish the vaccination of the Canadian population. The mobilization of these strategic assets (e.g., highly
experienced health workforce, supply chain infrastructure),
supported and enabled by collaborative leadership approaches
and informed by ethical and transparent decisions, will enable
Canada to realize its aspirations and goals to protect the health
and wellness of every Canadian.
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