
Abstract
The COVID-19 pandemic has highlighted the many challenges 
that provincial health systems have experienced while scaling 
health services to protect Canadians from viral transmission 
and support care for those who get infected. Supply chain 
capacity makes it possible for health systems to deliver care 
and implement public health initiatives safely. In this paper, 
we present emerging findings from a national research study 
that documents the key features of the fragility of the health 
supply chain evident across the seven Canadian provinces. 
Results suggest that the fragility of the health supply chain 
contributes to substantive challenges across health systems, 
thus limiting or precluding proactive and comprehensive 
responses to pandemic management. These findings inform 
strategies to strengthen supply chain capacity and perfor-
mance in order to enable health systems to effectively 
respond to pandemic events.

Introduction
The COVID-19 pandemic has highlighted significant supply 
chain challenges in Canada as provincial health systems 
struggle to manage the impact and spread of the pandemic. In 
order for health services and public health to meet the unprec-
edented demands of the COVID-19 pandemic, supply chain 
and logistics infrastructure have assumed a critical role in 

ensuring that citizens, health teams and essential workers have 
the protective products and equipment needed to both mitigate 
the spread of COVID-19 and achieve optimal outcomes for 
those who become infected.

Supply chains in health systems source and distribute 
products to ensure that healthcare teams have timely access 
to essential products and equipment needed to support the 
delivery of patient care in a prompt, safe and secure manner. 
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 2016). In contrast to the highly developed supply chain 
and logistics infrastructure in the private sector, supply chain 
infrastructure in health systems is profoundly underdevel-
oped and characterized by antiquated manual systems that 
are lacking in automation and optimization (Snowdon and 
Alessi 2016).

Review of the Literature
There is mounting evidence that the failure of the health 
system supply chain is linked to tragic outcomes when products 
are not available or when supply chain processes are interrupted 
and do not function optimally. When supply chain processes 
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are interrupted, or confronted with “stress events,” there are 
severe consequences for health systems, which can place both 
clinicians and patients at great risk. The Ebola crisis demon-
strated that the public-sector supply chain was simply unable 
to support an effective response to a serious outbreak of Ebola 
in 2014–2016 (Bell 2016). The rapid spread of Ebola affected 
a large number of people, largely due to poorly coordinated 
supply chain infrastructure globally. Flights were grounded, 
with only two airlines transporting goods to the regions of 
Africa that were most affected by the outbreak (O’Byrne 2014). 
This resulted in significant delays in the distribution of needed 
supplies, such as personal protection and other medical equip-
ment.  The outcome was a supply chain failure to provide the 
supplies required to protect health workers and aid to those 
citizens living within the outbreak areas.  Similarly,  during 
Hurricane Katrina, it is well documented that Walmart, one 
of the largest retailers in the world, was able to provide supplies 
more quickly and more efficiently to devastated areas than 
either FEMA (Federal Emergency Management Agency) or the 
Red Cross – the very agencies with the mandate to respond to 
such catastrophic events (Basu and Wright 2008: 7–8).  At the 
time, there was no public organization that had the capacity 
to proactively predict how best to manage the disaster and no 
evidence or data to inform a coordinated, proactive response to 
locate and distribute products such as food, water and genera-
tors. There was no distribution or logistics capacity among 
publicly funded agencies or health systems to move products 
from where they were sourced to where they were needed in 
an effort to reduce the risk of devastating outcomes for the 
citizens of New Orleans. Hurricane Katrina highlighted the 
role of supply chain infrastructure, digital infrastructure and 
logistics expertise in supporting a timely, efficient and effective 
response. This capacity and infrastructure in the private sector 
were in stark contrast to the relative lack of supply chain and 
logistics expertise of disaster relief agencies such as FEMA or 
the Red Cross in the US.  

The severe acute respiratory syndrome (SARS) epidemic 
demonstrated the importance of personal protective equip-
ment (PPE) for the health and safety of health workers. As 
transmission of the virus was poorly understood and the use 
of PPE was inadequate to prevent said transmission, three of 
the 44 Canadians who died of SARS were healthcare workers 
(Low 2004). In total, 400 persons became ill with SARS, 
and 25,000 people went into quarantine (Varia et al. 2003). 
Although public health practices and infection-control proce-
dures improved following the SARS epidemic in Canada, 
supply chain practices in Canadian health systems did 
not change.

In the US, there was a significant shortage of N95 respi-
rator masks and face masks during the 2009 H1N1 influ-
enza pandemic (Rebmann and Wagner 2009; Srinivasan et al. 
2004) primarily due to the limited ability of the supply chain 

to sufficiently increase production when demand suddenly 
increased (Patel et al. 2017). The shortage resulted in signifi-
cant back orders of supplies, such as N95 respirators, necessary 
for providing safe work environments for health professionals 
(Patel et al. 2017; Rebmann and Wagner 2009). The inability 
to properly plan and forecast usage led to the stockpiling of 
supplies by healthcare organizations should the pandemic 
worsen and the need for products increase (Patel et al. 2017).

Pandemics and epidemics are unique in their disruption 
of supply chains as these result in changes to both the supply 
and the demand of products (Ivanov and Dolgui 2020). 
Supply chain experts estimate that approximately 36,009 
unique products are required for the delivery of care during a 
pandemic (Symmetric Health Solutions 2020). Health systems 
rely on supply chain teams to source and distribute everything, 
from beds to ventilators, intravenous (IV) pumps and tubing, 
medications and vaccines, PPE and endotracheal tubes, all 
necessary to provide safe and high-quality healthcare.

Supply Chain Challenges during the 
COVID-19 Pandemic
The COVID-19 pandemic brought forward new and diverse 
supply chain challenges experienced by global health systems. 
In the first wave of COVID-19, the worldwide shortage of 
ventilators was a challenge for many health systems grappling 
with the rapid surge of patients with severe COVID-19 
(lyengar et al. 2020).   Patients required mechanical ventilation 
that necessitated the rationing of ventilators in some jurisdic-
tions (Truog et al. 2020). The capacity to offer patients with 
severe COVID-19 intensive care and mechanical ventilation 
was a life-or-death decision for these health systems (Iyengar 
et al. 2020). The shortage of PPE (e.g., masks, gowns, gloves, 
face shields) and lab testing supplies has profoundly impacted 
the ability of health systems to initiate surveillance methods, 
protect vulnerable population groups (e.g., the elderly, citizens 
with health conditions) and safely care for COVID-19 patients, 
resulting in high rates of COVID-19 infections in the global 
health workforce (ICN 2020). Recently, when primary care 
teams in Italy were asked to conduct widespread testing 
for COVID-19 surveillance following the first wave of the 
pandemic, the Federation of General Practitioners refused to 
assume this responsibility without assurances that PPE would 
be available to protect both physicians and citizens (Paterlini 
2020). In the second wave of COVID-19, Italy experienced a 
greater volume of cases than was experienced during the first 
wave, which overwhelmed their health system.

Supply chains in the healthcare sector are complex 
(Abdulsalam et al. 2015; Landry and Beaulieu 2013), often 
involving multiple stakeholders, such as organizations, 

Pandemics and epidemics are unique in 
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clinicians, providers and patients. The number and variation 
of products used in healthcare settings (e.g., medications, 
PPE, essential equipment such as ventilators, beds, monitors) 
contribute to this complexity (Abdulsalam et al. 2015). The 
unique features that characterize healthcare supply chains 
hinder the direct extrapolation of research evidence from other 
sectors for application to the healthcare supply chain strategy 
(Gendy and Lahmar 2019).

The complexity of the health supply chain
The study of healthcare supply chains has gained momentum 
over the past decade. However, significant gaps remain in 
research on the health supply chain, especially when compared 
to business sectors (Dixit et al. 2019; Gendy and Lahmar 2019; 
Kumar and Blair 2013). This includes gaps in research on areas 
such as digitally enabled supply chain infrastructure and risk-
management strategies (Dixit et al. 2019). It is critically impor-
tant to identify supply chain fragility in healthcare systems, not 
only because of the essential role global health supply chains 
assume in pandemic responsiveness but also because healthcare 
supply chains – and their fragility – directly impact human life.

COVID-19 outcomes have been widely recognized, at 
least in part, as a failure of supply chain capacity in health 
systems (Dai et al. 2020a, 2020b), returning us to the central 
focus of this paper: the identification of the key characteristics 
of supply chain fragility, which contributed to the inability 
of Canadian health systems to adequately respond to, and 
manage, the COVID-19 pandemic. Identifying the causes 
and characteristics of supply chain fragility can inform health 
system strategy to overcome the fragility of the health supply 
chain and build knowledge and awareness of the centrality of 
the health supply chain as an asset for pandemic preparedness 
and management. 

This paper describes the characteristics of a fragile health-
care supply chain – a fragility exposed and exacerbated in most 
Canadian provinces by the COVID-19 pandemic. The term 
“fragility” in this paper describes supply chain characteristics 
and features that are easily disrupted or overwhelmed when 
placed under extreme stress, such as the stress of a pandemic 
situation. A fragile supply chain is extremely vulnerable to 
external vicissitudes and “stress events.” Our assessment of 
supply chain fragility is informed by the emerging themes and 
findings of an ongoing COVID-19 operating grant (CIHR 
Ref. VR5 172669), which has used qualitative methods to 
examine the perceptions, experiences and perspectives of over 
130 health system leaders, across seven participating provincial 
health systems. The purpose of this paper is to draw lessons 
from the current pandemic and isolate the key characteristics 
of supply chain fragility that are persistent across the provin-
cial healthcare supply chain infrastructure in Canada.

Methodology
This paper features emerging findings from an ongoing 
COVID-19 Rapid Research Funding Opportunity called 
“Development of an Implementation Framework to Advance 
Provincial and National Health System Supply Chain 
Management of the COVID-19 Pandemic.” A variety of sources 
were relied upon to inform this empirical study. Secondary 
data sources included government websites, media resources, 
reports, academic literature and grey literature.  Findings 
emerging from analyses of secondary data and  the conceptual 
framework guided qualitative interviews  that were the primary 
source of data. Semi-structured interviews were conducted to 
elicit the perspectives and experiences of key informants from 
each participating province – British Columbia, Alberta, 
Manitoba, Ontario, Quebec, Nova Scotia and Newfoundland 
and Labrador. Theoretical sampling was used to identify 132 
participants who represented varied perspectives and expertise 
in each provincial health system. Key stakeholders interviewed 
included supply chain teams, procurement teams, senior 
health system leaders, physicians, clinician teams, and leaders 
from public health, long-term care, hospitals, residential care, 
government, distributors  and group purchasing organizations.

Interviews were audio-recorded, transcribed verbatim and 
analyzed using NVivo Transcription software. Qualitative 
data analysis was completed using inductive content analysis 
to generate new knowledge, grounded in participant data 
(Elo and Kyngas 2008). Interview transcripts were reviewed 
repeatedly and then coded and organized into smaller, more 
manageable segments. The coding scheme was designed 
using a systematic and analytic procedure to create a map 
of conceptual categories, with definitions and exemplars for 
each code and category (Hsieh and Shannon 2005). Themes 
were identified that linked the meanings of these conceptual 
categories. Content analysis was iterative, such that coded 
transcripts were revisited repeatedly as new insights surfaced 
during data collection and analysis. Data collection for this 
study continues; the findings reported in the following section 
represent experiences and perspectives from the first wave of 
the COVID-19 pandemic.

Findings: Fragility in the Health Supply Chain
Emerging from the analysis of key informant interviews were 
common themes that indicated the features and impact of 
health supply chain fragility (Figure 1). Six key features of 
supply chain fragility emerged from the qualitative analysis: 
decentralized and distributed supply chain management; 
limited or no supply capacity to manage a surge in demand; 
reliance on single-jurisdiction or -supplier sourcing; a lack of 
supply transparency; a lack of interjurisdiction collaboration; 
and a reactive pandemic response strategy. We address each in 
the following section.
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FIGURE 1.  
The features and impact of health supply chain fragility

Features

Decentralized supply chain leadership

“Just-in-time” supply, no capacity to tolerate surge in demand Heightened risk to care quality and safety due to product 
shortages and workforce absenteeism

Single sourcing of products, no alternative suppliers Inability to source products, contributing to critical shortages

Manual supply processes No visibility of product inventory to determine utilization and risk 
of supply failure

Lack of standardized product data Inability to identify product alternatives

”Reactive” supply chain strategy Requires the design of new supply chain processes during  
the pandemic

Impact

Every organization sources products under intense global 
competition

Decentralized and distributed supply chain management
Supply chain leadership models in Canadian health systems 
are diverse in structure (e.g., centralized in some provinces, 
decentralized in others), with little or no coordination across 
provincial jurisdictions (Beaulieu et al. 2018). For example, 
Ontario and Quebec have decentralized supply chain manage-
ment, whereby regional and organizational teams manage the 
supply chain and procurement independently. In a decentral-
ized model, every health organization (e.g., hospitals, long-term 
care, primary care, community agencies, rehabilitation facili-
ties) individually manages the sourcing and procurement of 
supplies and equipment needed for care delivery. In a decentral-
ized model, there is no coordination of supply chain manage-
ment across regions or across the province. Organizations 
manage the supply chain independently, resulting in little or no 
provision for provincial leaders to track supply inventories across 
organizations and no way to measure or track rates of product 
utilization across the province. More distributed supply chain 
management was associated with less capacity for the coordina-
tion of the sourcing and procurement of the critical products 
required to ensure that health systems can safely and effec-
tively deliver care. Provincial leaders in decentralized models 
described a lack of availability of supply chain data, which 
made it impossible to identify organizations at greatest risk and 
to ensure that product allocations were prioritized accordingly. 
During critical-product shortages, informants working within 
decentralized supply chain jurisdictions described intense 

competition, whereby every organization was competing for 
sources of critical products within and across jurisdictions. 
During the first wave of the pandemic, the demand for products 
and equipment surged to unprecedented levels. Organizations 
rapidly exhausted their product supply and, therefore, faced 
intense competition with every other provincial organization –  
as well as with every other global jurisdiction – to procure 
products. In Ontario and Quebec, the decentralized supply 
chain management revealed a high degree of variation of supply 
chain expertise, capacity and experiences across health organi-
zations, with informants commonly reporting little or no 
capacity to track product and equipment inventories, locations 
or utilization rates. Health system leaders described significant 
challenges in their decision-making processes concerning the 
allocation of critical products. They had no ability to identify 
the organizations that were at the greatest risk due to shortage 
of protective equipment (e.g., long-term care settings). There 
was also no coordination across regions to inform teams of the 
locations with product surpluses, which would have allowed for 
the redistribution of products to where they were needed the 
most, such as communities experiencing an outbreak.

In contrast, in a centralized supply chain management  
scenario, as evident in British Columbia, Alberta and 
Newfoundland and Labrador, designated teams were 
accountable for all supply chain management decisions 
across the province that were often supported and informed 
by a province-wide supply chain data infrastructure. 
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Centralized supply chain management described the trans-
parency of product inventories to regions and organizations 
across these provinces, where identification and location of 
products and equipment were easily done, and the utiliza-
tion rate (e.g., burn rate) of products was well defined in each 
region or organization. Centralized supply chain manage-
ment enabled a highly coordinated sourcing strategy, 
whereby distribution of products across a region or province 
was prioritized to every health organization based on need. 
Accordingly, due to its very limited capacity to coordinate 
supply chain management strategies, findings suggest that 
decentralized supply chain management creates a very fragile 
and highly chaotic environment in which every organiza-
tion is on their own in managing severe product shortages 
and distributing the products critically needed for care 
delivery. Ontario and Quebec were also the two provinces 
with the highest rates of COVID-19 infections in long-
term care settings. The decentralized model of supply chain 
strategy resulted in these organizations procuring their 
own PPE products during the first wave of COVID-19, 
accessing provincial supplies only if they had an outbreak at 
their facility.

Inability to manage surge in demand
A key challenge in the first wave of the COVID-19 pandemic 
was the inability of health systems to respond rapidly to a 
massive surge in demand for PPE. Health system capacity 
was quickly overwhelmed in Italy, Spain, New York and other 
global jurisdictions. Health system leaders in Canada reported 
experiencing a rapid and unexpected surge in the utilization 
of and demand for PPE, even before the identification of the 
first case of COVID-19. The sudden and exponential increase 
in demand for PPE and other critical supplies overwhelmed 
supply chain inventory in most provinces. Product inventory 
was rapidly diminished, and pandemic stockpiles were either 
non-existent or insufficient to meet the scope and scale of 
the demand for PPE. In many cases, pandemic supply had 
not been appropriately managed (e.g., critical supplies had 
been left to expire and were not replenished) and/or had been 
discarded prior to the COVID-19 pandemic (often due to cost-
saving pressures).

Leaders of long-term care, homecare and community  
organizations described being quickly overwhelmed as 
PPE resources were exhausted in a matter of days and 
both staff and residents became infected with COVID-19. 
Two of the most dominant challenges for health organi-
zations were the availability of workers and high absen-
teeism rates, often reported as 30%, which resulted in a 
heavy reliance on temporary workers (e.g., agencies) to 
support care delivery. In addition, all informants from these 
organizations described the struggle to provide adequate 

PPE that is required to safely deliver care to patients. 
During the early phases of the COVID-19 pandemic, 
provinces such as Ontario and Quebec focused their atten-
tion on conserving critical supplies and, in anticipation of 
the surge in demand for acute-care bed capacity, prioritized 
resources for hospitals. Lacking pandemic stockpiles, neither 
of these provinces had the capacity to manage the surge in 
demand for protective equipment. Moreover, existing supply 
inventories at the organization level were unknown to provin-
cial leaders. The inability to manage the surge in demand 
for product and equipment supply resulted in the decision to 
prioritize protective equipment and bed capacity for hospi-
tals, which resulted in all other health organizations having 
to source and procure protective equipment on their own. 
As public health teams focused on initiatives to “flatten the 
curve” (i.e., mitigate the spread of the virus) to reduce demand 
on acute care services, provinces such as Ontario and Quebec 
did not have the capacity to supply community organizations 
(e.g., long-term care, home care, primary care) with protective 
equipment during the first wave of the pandemic. The long-
term care workforce had limited access to PPE, and the rates of 
infection among seniors in long-term care accounted for over 
80% of deaths due to COVID-19 in Canada (CIHI 2020). 
The limited capacity to meet the surge in demand is a feature 
of supply chain fragility. The first wave of the COVID-19 
pandemic was described by the majority of key informants as 
characterized by a very limited ability to manage the surge in 
demand for the products critically needed by health teams to 
safely deliver care and support preventive efforts to contain or 
reduce the spread of the virus.

Reliance on product sourcing from single 
geographies or limited supply sources
A key factor in health supply chain fragility described by 
respondents from every province was the dominant reliance 
on a single geographic source (e.g., China, which was the first 
jurisdiction to be shut down to contain the virus) for critical 
products. Clinical procurement efforts over the past decade have 
often prioritized product procurement at the lowest possible 
cost. Manufacturers of health products compete aggressively 
for lucrative health system contracts by offering the lowest 
possible pricing, which can only be achieved by manufacturing 
in jurisdictions with low labour costs. Competitive pricing 
has resulted in what many leaders described as 90% of health 
products in North America being sourced from manufacturers 
in China. When the pandemic was declared by the World 
Health Organization, it became quickly evident that the global 
supply of critical products (e.g., face masks, gowns, testing kits, 
N95 masks) was inadequate to meet the rapid surge in demand 
across every global jurisdiction. Provincial health systems in 
Canada were highly dependent on long health supply chains 
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and offshore suppliers and manufacturing capacities, with 
no alternative supplier sources in other geographies. Health 
supply chain leaders described their existing or contracted 
supplier networks as unable to respond to the increased surge 
in demand or offer alternative sources for critical products; 
this was often attributed to a lack of redundancy in the health 
supply chain described as a by-product of the tendency toward 
a “just-in-time” supply chain model that privileges “leanness” 
over resiliency and domestic manufacturing capacity. This lack 
of redundancy was compounded by the lack of diversity in the 
health supply chain: reliance on a single geographic source often 
corresponded to a lack of substantial domestic manufacturing 
or supply capacity. Some provinces, such as Newfoundland and 
Labrador and Nova Scotia, worked to remedy this lack of supply 
chain diversity through the cultivation of their own domestic 
manufacturing capacity and local supplier network, which 
helped to diversify and support their health supply chains. 
Reliance on a single geographic source created an impossible 
supply chain situation in Canada. Products critical to patient 
care, the safety of the health workforce and public health 
efforts to contain the virus were in very short supply as compa-
nies sold products to the highest bidder. Due to this intense 
competition, supply chain teams had to “buy now” or lose the 
opportunity to procure the product, and they had little ability 
to validate the quality or certify the authenticity of products. In 
many instances, products from new suppliers were found to not 
meet quality standards and were discarded. In some instances, 
products never arrived as companies diverted product deliveries 
to health systems offering to pay higher prices.

Intense competition for critical pandemic products 
unfolded rapidly across all global jurisdictions, leaving Canada 
at a distinct disadvantage. The lack of coordination across 
organizations, provinces and federal agencies stymied the 
rapid sourcing and distribution of products to regions most 
heavily affected by COVID-19. Due to its large landmass and 
relatively small population, Canada’s influence and buying 
power in the global marketplace were described as “limited” 
compared to other countries. Reliance on single-jurisdiction 
sourcing, or single-supplier sourcing (e.g., reliance on 3M as 
the dominant supplier of N95 masks), was another key charac-
teristic of supply chain fragility, one that poses a great risk for 
supply chain failure because of the limited capacity to compete 
globally to find alternative sources during supply shortages.

Manual supply chain processes with limited 
digital infrastructure
Health system supply chain infrastructure in Canada varied 
widely across the seven provinces participating in this study. 
The lack of digital infrastructure in Canada’s health supply 
chain results in a lack of transparency, making it impossible for 
ministry or health system leaders to make decisions informed 

by accurate supply chain data (Snowdon and Alessi 2016). 
Leadership decisions during the initial phase of COVID-19 
have been described by one physician leader as “flying blind,” 
meaning that leaders made decisions on the use and sourcing of 
PPE without any data to accurately track products and supplies 
on hand and the location of supplies and product utilization 
rates (e.g., burn rate) or to accurately forecast demand. Digitally 
enabled inventory management tools were described by leaders 
in British Columbia, Alberta, Manitoba and Newfoundland 
and Labrador to support supply chain management and provide 
data on the levels of inventory on hand. In other provinces, 
inventory management was typically manual and profoundly 
underdeveloped in smaller hospitals and in community organi-
zations such as those in homecare, residential care and long-
term care settings. Where such inventory management systems 
did exist, they were neither interoperable nor integrated across 
regions or jurisdictions, making it impossible to track supply 
(e.g., product inventory, location and availability of equipment) 
or demand (e.g., product utilization rates). In many provinces, 
health system leaders relied on manual counting of critical 
products daily, which was then reported to the ministry in 
order for inventory data to be collected. This manual counting 
and reporting process was created in Ontario in the early phase 
of the first wave of COVID-19 and described as a “virtual 
inventory,” which has continued throughout the summer and 
fall months of 2020.

By comparison, Alberta has a highly digitized supply chain 
infrastructure and reported experiencing few supply chain 
challenges throughout the first phase of the COVID-19 
pandemic. Alberta was also able to support other provinces 
by supplying PPE to Ontario and Quebec, where signifi-
cant outbreaks had unfolded, particularly in long-term care 
settings, which further fuelled high demand for protective 
products across both provinces.

The lack of digital infrastructure in provincial health 
systems resulted in a complete lack of transparency (i.e., 
“flying blind”) of supply inventories, with no ability for health 
system leaders and decision makers to track or forecast use of 
products either within or across provincial and territorial juris-
dictions. The lack of robust digital infrastructure and reliance 
on manual supply chain processes is another feature of fragility 
in the health supply chain.

Lack of standardization of products and product data
Shortages of critical supplies during the early weeks of the 
pandemic resulted in supply chain teams having to source 
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alternative products (e.g., KN95 masks) to ensure that protec-
tive equipment was available for health teams. Senior health 
system leaders described the strategy of creating specialized 
teams to source products in critical shortages. These teams 
quickly realized that there was no standardized product identi-
fication. The lack of product attribute or specifications data 
contributed to a complete lack of capacity toward accurate 
identification of product attributes or product specifications. 
Without product data, there was no way for these sourcing 
teams to evaluate new sources of products, or alternative 
products, to determine whether alternative types of products 
could be substituted for critical products in short supply.  The 
lack of global standards for product identification also made it 
impossible for teams to distinguish suppliers selling counterfeit 
products looking to leverage the desperation of health systems 
trying to purchase high-demand products from suppliers selling 
legitimate products. Newfoundland and Labrador relied on 
partnerships with university labs to test product performance 
and functionality to determine product attributes. With the 
exception of Alberta, health system leaders in many provinces 
reported that global standards had not been adopted; hence, 
they were unable to accurately identify products and product 
attributes or to enable the traceability of products from the 
manufacturer to their use during patient care. Lack of global 
standards adoption to support accurate product identification, 
assess product equivalency and enable global traceability is a 
feature of supply chain infrastructure fragility.

Reactive supply chain responsiveness
The final characteristic of supply chain fragility is “reactivity.” 
A reactive health supply chain mobilizes resources in the wake 
of an acute surge event or supply interruption; it does not 
anticipate, or plan for, such events and is unable to proactively 
mobilize resources to ensure that supplies, products, medica-
tions and equipment are available when and where they are 
most needed. A “reactive” approach was clearly described by 
leaders in a number of provinces, whereby processes had to be 
established to manually manage product inventory to respond 
to the demand surge for products in the early phases of the 
pandemic. As mentioned earlier, leaders in Ontario described 
developing a “virtual inventory,” meaning that all organizations 
were asked to manually count supplies and report inventories 
daily. This virtual inventory was designed by consultants, who 
were contracted during the unfolding of the first wave of the 
COVID-19 pandemic in Ontario. This was a reactive strategy 
for managing a surge in demand for the critical products 
and equipment that are required to support health systems. 
Other provincial leaders resorted to managing product inven-
tory using allocation formulas to limit the volume of products 
that a clinical team or setting was able to access. Health 
systems in British Columbia, Alberta, Ontario, Nova Scotia 

and Newfoundland and Labrador used allocation formulas 
to conserve available product inventory and guard against the 
“hoarding” behaviours that were observed when organizations 
attempted to order extraordinary volumes of products. In times 
of crisis, then, a reactive health supply chain is vulnerable to 
the pressures of acute surge events and to the corollaries of 
this vulnerability, such as product shortages, supply interrup-
tions and delays in sourcing the products critical to patient 
care delivery and the mitigation of public health risk. In this 
way, reactivity, as a characteristic of supply chain fragility, 
highlights the central concern of this paper: the relationship 
between the strength of the health system supply chain and 
the safety of patient care delivery and the healthcare workforce.

Conclusion
The purpose of this paper has been to articulate the key 
characteristics of health supply chain fragility, informed by 
the experiences and perspectives of health and health supply 
chain leaders and stakeholders in Canadian health systems 
during the COVID-19 pandemic. The pandemic has brought 
into view six features of the fragility of Canada’s current health 
supply chain. This paper has attempted to make clear that 
during times of crisis, such as a pandemic, Canada’s health-
care supply chain is unable to meet the surge in demand for 
the products that are critical for safe delivery of patient care 
and public health initiatives. The fragility of the health supply 
chain limits the capacity of our health system to both effec-
tively and safely deliver patient care to those infected with the 
virus and protect the health workforce from the transmission 
of the disease. The findings to date inform new strategies and 
approaches for strengthening supply chain fragility to better 
support pandemic management and health system perfor-
mance. Health supply chain infrastructure must be thought 
of as a dynamic synergy that is foundational to the capacity of 
a health system to safely deliver high-quality healthcare. 
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