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An Overview

On September 29, 2021, the C.D. Howe Institute invited trusted experts in both the public and private 
sectors to participate in a Special Policy Seminar on the sustainability and resiliency of Canada’s 
pharmaceutical supply chains and issues surrounding domestic manufacturing. Held in a virtual forum, the 
discussions were organized under several key themes: What was the state of Canadian drug and medical 
supplies prior to the COVID-19 pandemic? What changes need to be made to strengthen Canadian 
pharmaceutical and medical supply chains? And would increasing domestic drug manufacturing capacities 
solve our problems?

There was general agreement among presenters and participants that increasing domestic manufacturing 
capacity, improving emergency preparedness and investment in monitoring and tracking drug supply 
inventories and shortages would be beneficial. Further, there is a role for government to provide leadership, 
oversight and investment to improve emergency preparedness in the form of vaccine development and 
manufacturing as well as emergency stockpiles of essential medical supplies.
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R apporteur’s Report:

The COVID-19 pandemic highlighted 
vulnerabilities in Canada’s medical supply chains. 
Global medical supply chains were disrupted in 
manufacturing and shipping products and some 
governments implemented export restrictions to 
protect domestic markets. Canada was affected 
by shortages of medical supplies at various points 
throughout the pandemic. Personal protective 
equipment was in short supply across the globe 
during the initial wave and some essential 
medicines were as well. Later in the pandemic, 
shortages of supply delayed or hampered vaccine 
rollouts. Ensuring that Canada has stable and 
resilient pharmaceutical and medical supply chains 
should be a priority for emergency preparedness 
planning, while contributing to growing the life-
sciences and biotechnology sectors. 

Trusted experts in both the public and private 
sectors gathered in a virtual forum to discuss 
the sustainability and resiliency of Canada’s 
pharmaceutical supply chains and issues 
surrounding domestic manufacturing. Each session 
focussed on different aspects of supply chain 
issues in Canada, addressing drug and medical 
supply shortages, ways to strengthen domestic 
pharmaceutical supply chains and increase domestic 
capacity, and strategies to improve stability within 
the context of complex global supply chains.

There was general agreement among presenters 
and participants that increasing domestic 
manufacturing capacity, improving emergency 
preparedness and investment in monitoring and 
tracking drug supply inventories and shortages 
would be beneficial. However, Canada is a relatively 
small market, representing only 2 percent of 
global pharmaceutical sales, and is dependent 
on international markets for many aspects of the 

drug development and production process. Many 
of the challenges affecting pharmaceutical supply 
chains in Canada are global in nature. Presenters 
stressed that strategies to improve the stability of 
Canada’s medical supply chains must incorporate 
the complexities of global pharmaceutical markets. 
Some presentations also highlighted pre-pandemic 
market pressures, in the form of reduced prices 
and increasing costs, are threatening the stability 
of pharmaceutical supply chains. These market 
pressures lead to few suppliers in the global market 
or discontinuation of medications altogether, 
increasing the vulnerability of global supply chains. 

Government’s role is to provide leadership, 
oversight and investment to improve emergency 
preparedness in the form of vaccine development 
and manufacturing as well as emergency stockpiles 
of essential medical supplies. Strategies to 
maintain emergency supplies of essential medical 
products and inputs should involve private sector 
stakeholders to ensure that inventory continues 
to shift through supply chains and stockpiles are 
constantly renewed without incurring significant 
additional costs. Similarly, vaccine manufacturing 
facilities would need to remain in constant 
operation to maintain regulatory approval and 
retain the needed expertise. 

Overall, there would be many benefits to 
increasing domestic pharmaceutical and medical 
manufacturing capacity. In addition, supply chain 
vulnerabilities highlighted by the COVID-19 
pandemic should be addressed and emergency 
preparedness improved. Achieving these targets will 
require strategic cooperation between governments 
and with private sector stakeholders to ensure 
sustainability and resiliency in the long term. 
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Session I – The Perfect 
Stor m: The State of 
Canadian Drug and 
Medical Supplies Prior to 
M arch 2020

Drug and medical supply shortages were 
highlighted and exacerbated by the COVID-19 
pandemic, but they are a pre-existing problem. 
Presentations during the first session of the 
conference provided insights about the nature and 
scope of drug shortages in Canada, their impact on 
the health of Canadians and the early evidence of 
the effects of the pandemic on Canada’s drug and 
medical supplies. In addition, panelists provided 
context for how Canada’s medical supply chains 
are integrated with, and affected by, international 
governments and market factors. 

Drug shortages are not a new problem and can 
cause significant harm to patients. A presenter 
highlighted several examples: shortages of epilepsy 
drugs resulting in seizures, lack of arthritis 
medication causing flare-ups, and risks to the 
progress and stability of people taking medication 
for mental health diseases. Additional costs can 
then result, if people require hospitalization, face 
longer recovery times, and reduced quality of life as 
a result of worsening health. These issues cannot be 
decoupled from the functioning of the overall system. 

Canada currently does not measure the health 
impacts of drug shortages and information about 
the shortages themselves is limited. Reporting 
actual and expected drug shortages became 
mandatory in 2017. although a voluntary reporting 
database has existed since 2012. A panelist noted 
that there is very little aggregated reporting or 

1 Shortages reported by drug identification number (DIN), meaning that a single medicine might result in numerous 
shortage reports due to different dosages and delivery methods receiving unique DINs. 

2 Data updated as of time of writing (December 1, 2021) from resource provided during presentation. Sources: Pipitone 2021. 
For more information, see Donelle, Jessy, Jacalyn Duffin, Jonathan Pipitone, and Brian White-Guay. “Assessing Canada’s 
Drug Shortage Problem.” C.D. Howe Institute Commentary 515, 2018. and https://drugshortages.pipitone.ca/#shortages 

monitoring of drug shortage information in 
Canada. The system lags the US where the FDA 
has dedicated staff responsible for the coordination 
of drug shortage prevention and mitigation 
activities, the monitoring of ongoing shortages and 
monitoring the supply of products with recently 
resolved shortages. 

Participants heard that there are more than 1,000 
drug shortages per year on average in Canada.1 There 
are hundreds of shortages occurring at any given 
time, with more than 1,200 products affected over a 
three-year period. Overall, 70 percent of shortages 
were for generic medicines and 30 percent for 
patented medicines, matching their respective market 
shares. At the time of the seminar, there were about 
1,400 actual shortages and 41 anticipated ones. Many 
shortages have been “resolved” by discontinuation, 
meaning they are permanently in shortage and 
unlikely to be available. Currently, there are about 
1,430 active drug shortages with 23 expected 
shortages.2 480 shortages of essential medicines have 
occurred this year. 

It is difficult to analyze the causes of drug 
shortages in Canada. Though manufacturers 
submit reasons for anticipated and actual shortages, 
classification is limited to a relatively limited 
set of factors: demand increases, manufacturing 
disruptions, ingredient shortages, manufacturing 
practices, shipping delays, or other. However, more 
than 17 distinct causes of drug shortages have 
been identified by research in Canada and other 
countries. One panelist presented research analyzing 
prescription drug availability in Canada over a 1.5-
year period (2017-2018) that showed products with 
single generic manufacturers were more likely to be 
in shortage; as were those with complex routes of 

https://drugshortages.pipitone.ca/#shortages 
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administration or dosage form, certain therapeutic 
classes, and products in high demand. 

Panelists provided information about the impacts 
that COVID-19 has had on drug shortages. 
Drug shortages peaked early in the pandemic and 
subsequently decreased to pre-pandemic levels 
for the most part (see Figure 1). The disruption 
to manufacturing, demand increases for various 
drugs, and delays in shipping were the main reasons 
reported for drug shortages. 

Strategies to address drug shortages and supply 
disruptions in the Canadian market should 
consider the complex and global nature of the 

pharmaceutical and medical device industry. 
Canada accounts for a small share of the global 
market: about 2 percent by value, even less by 
volume since prices are generally above average. 

The presenter also discussed stages in 
pharmaceutical supply chains and provided 
some insights about Canada’s advantages and 
disadvantages that could inform policy strategies 
to improve medical supply chain resiliency and 
sustainability in Canada. Pharmaceutical supply 
chains begin with raw materials manufacturing, 
followed by the of refining chemicals, formulation, 
the manufacturing of active pharmaceutical 

Figure 1: Drug Shortages Before and During the Pandemic

Source: Pipitone, Jon. 2022. “Assessing Canada’s Drug Shortage Problem.” Available at: https://drugshortages.pipitone.ca/#shortages.

https://drugshortages.pipitone.ca/#shortages


7Conference Report

ingredients, packaging and, finally, retail. The 
presenter noted that Canada has advantages in 
chemical formulation, packaging and retail, but 
is highly dependent on international markets 
for raw materials, chemical inputs, and active 
pharmaceutical ingredients (Figure 2). There are a 
number of market factors that contribute to China 
and India largely conducting the earlier stages of 
the pharmaceutical production process. These are  
lower wages, tighter geographic integration with 
bulk chemical manufacturers, lower environmental 
standards and less frequent inspections of facilities; 
all of which contribute to lower manufacturing 
costs in these countries. 

The presentation featured a number of more 
detailed examples illustrating how the complexity of 
pharmaceutical supply chains interacts with market 
factors to result in shortages of particular medicines. 
Of 118 drugs in shortage on the FDA’s “essential” 
medicine list, 32 were sterile injectables. Sterile 

injectables are complex to manufacture, most of 
the medicines were older (off-patent) and procured 
through tendering agreements at low prices. As a 
result, there are very few manufacturers for these 
drugs. In 2017, there was a global shortage of 
penicillin G, a treatment for rheumatic heart disease 
and syphilis. Quality control issues resulted in two 
Chinese manufacturers not meeting European or 
North American production standards. A shortage 
resulted because the one remaining manufacturer in 
Europe could not produce enough supply to meet 
global demand. 

The panelist concluded with some discussion 
points for potential strategies for Canada to 
improve the resiliency of medical supply chains and 
recommended collaboration with reliable trading 
partners that are addressing similar challenges – the 
problem is global in nature, the solution will also 
require international cooperation. In particular, 
a key strategy will beforming agreements about 

Figure 2: Share of Manufacturing Facilities for Active Pharmaceutical Ingredients (APIs) of Generic 
Drugs, March 2021.

Source: White House, 100-Day Reviews under Executive Order 14017, June 2021.
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trade and access to production inputs and finished 
products, particularly for essential medicines. 
Many drug shortages are the result of production 
issues and a limited number of suppliers. The 
limited number of suppliers is related to prices 
of medicines and the attractiveness of markets to 
producers. The panelist recommended supporting 
the pharmaceutical industry to ensure sufficient 
supplies of essential medicines, as well as support 
for competitive supply. 

Session II – Hindsight is 
20/20: What Changes Need 
to be M ade to Strengthen 
Canadian Phar m aceutical 
and Medical Supply 
Chains?

The second session of the seminar featured 
presentations from Canadian pharmaceutical 
manufacturers and distributors discussing the 
impacts of the pandemic on medical supply chains, 
lessons learned about the National Emergency 
Strategic Stockpile and actions to address long-
standing issues related to drug shortages in Canada.  
Presenters highlighted the initial disruption that 
COVID-19 caused to pharmaceutical demand and 
distribution.

Disruptions to manufacturing and shipping 
resulted in some short-term shortages and demand 
significantly increased. Some of the increased 
demand was for hospital critical care units and 
treating COVID-19 patients, but much of it 
can’t be explained by changing health factors. The 
presenter suggested that, much like toilet paper, 
consumers were likely stockpiling medications 
due to fears about future supplies and their ability 
to refill prescriptions in the midst of uncertainty. 
To respond to short-term supply shortages and 
ensure stability, distributors changed dispensing 
policy to limit people to 30- day prescription refills 
(when they are normally 90 to 100 days). By the 
summer of 2020, demand had returned to 2019 

levels and 90-day prescription dispensing was 
restored (Figure 3). While the disruptions caused 
by COVID-19 were anything but predictable, 
another presenter noted that disruptions could be 
better managed through improved communication 
and information sharing throughout the supply 
chain. Since pharmaceutical manufacturers and 
distributors plan based on historical demand and 
the industry operates on a “just-in-time” inventory 
model, changes in demand must be communicated 
to enable production volume adjustments, and more 
efficient inventory management. 

Panelists discussed a number of market forces 
that threaten the long-term resiliency and stability 
of medical supply chains. Similar to the discussion 
of drug shortages, there is an inextricable link 
between prices, access and availability. One panelist 
noted that there were a significant number of 
products (748) discontinued in the European 
market following generic price reforms in 2018. 
Since 2008, there has also been an increase in the 
number of drugs with only one or two suppliers, 
which are more at risk of being in shortage than 
those with many suppliers. Reductions in drug 
prices have affected both manufacturers and 
distributors. Lower prices reduce the incentive to 
produce and fewer suppliers can profitably operate, 
increasing the risk of supply disruptions and 
shortages. The distribution of medicine in Canada 
is funded through percentage-based reimbursement, 
meaning that lower drug prices also reduce revenues 
for distributors.

Meanwhile, costs have been increasing due 
to technological advancements and regulations. 
Biologic medicines might have specific temperature 
conditions that need to be tracked and maintained 
from manufacture through storage, shipping, 
distribution and delivery. While regulations have 
been in place since 2005 requiring distributors and 
manufacturers to ensure appropriate temperature 
and sanitary storage practices throughout drug 
supply chains, a presenter noted that the guidance 
for the regulations had recently been updated to 
require the documentation and digital monitoring 
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of temperatures. The technological advancements 
in biologic medicines provide huge benefits for 
society, the most recent example being vaccines 
to fight COVID-19. They also require significant 
investment in equipment, digital monitoring 
infrastructure, and changes to distribution and 
storage practices that increase costs. The panelist 
said that operating costs have increased 2.5 times 
faster than volumes over the past five years in 
Canada. As cost pressures increase, distributors 
might eliminate or reduce the frequency of 
deliveries in costly regions, affecting access and 
availability of medicine in rural and remote 
communities. 

There are significant market pressures affecting 
Canadian drug manufacturers as well, according 
to the final panelist presentation. Historically, 
Canada was a relatively high-priced market for 
generic pharmaceuticals, but prices declined 60 
percent from 2010-2020. From the producer 
perspective, the decision of where to produce a drug 
is predominantly decided by costs of manufacturing 
and market-access considerations (transportation/

shipping costs, regulatory approvals, quality 
and dependability of inputs, etc.). The costs of 
manufacturing in Canada are much higher than 
in competing countries (India and China), while 
prices have declined to closer to the international 
average, resulting in the vast majority of medicines 
being produced abroad.

Collectively, the panelists highlighted a number 
of market trends straining the medical production 
and distribution industries in Canada (and the EU). 
While lower prices and more transparent supply 
chains have benefits for patients and insurers, 
they have also increased the risk of drug shortages 
and medical supply disruptions as producers exit 
the market or move production to lower-cost 
jurisdictions. Panelists also made a number of 
suggestions for potential strategies to improve the 
resiliency and stability of medical supply chains 
in Canada, particularly in crisis situations.  The 
recommendations put forward for discussion 
included:

• Create a funding pool to support operations 
and infrastructure development/improvement 

Figure 3: COVID-19 First Wave – Drug Supply Pressure

Source: McKesson Canada. See: https://www.mckesson.ca/documents/59196/0/McKesson+Canada+COVID-19+Supply+Stability+
White+Paper+2020-10+FINAL.pdf/09ab39c5-45fc-603d-f94c-000a4c7d7d02

https://www.mckesson.ca/documents/59196/0/McKesson+Canada+COVID-19+Supply+Stability+White+Paper+2020-10+FINAL.pdf/09ab39c5-45fc-603d-f94c-000a4c7d7d02
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for pharmacy distribution. A panelist suggested 
that this funding could be distributed based 
on mutually agreed standards that ensure all 
regions of Canada are served by comprehensive 
pharmaceutical distribution, noting that such a 
framework is already operational in Australia.

• National Federal Stockpile:
O Health Canada should continue to develop 

the Essential Medicines List to inform 
critical drug stockpiles. Stockpiling should 
be proactive so critical supplies are available 
when an emergency happens. In addition, 
emergency supplies should be expanded to 
consider community-based demand and not 
only hospital drugs.

O Government and industry should cooperate 
on the implementation of a critical drug 
stockpile to ensure that inventory continues 
to move through the market while 
maintaining critical supplies to prevent them 
from expiring. As well, distribution centres 
should be partially repurposed for perpetual 
warehousing. 

O Defining who is responsible for costs and 
sharing the financial risks will be critical to 
success.

• Public procurement, particularly for hospital 
drugs, could be leveraged to support Canadian 
manufacturing. Hospital drug purchases are 
normally awarded through public procurement 
contracts. It is already common practice to award 
supply contracts to multiple suppliers for critical 
medicines. They could also include reserving 
partial tenders to companies conducting some of 
their production activities in Canada or otherwise 
incentivize Canadian production. 

• Create a predictable and sustainable regulatory 
and reimbursement environment. 

• The federal government should work with 
international partners and agencies to ensure 
access to critical inputs for the manufacture of 
essential medicines. COVID-19 illustrated the 
risks of dependence on China and India for 
global supplies of chemical entities and active 
pharmaceutical ingredients. The pandemic and 
public policy decisions by foreign governments 
directly affected medical supply chains in Canada.  

Session III – Would 
Increasing Domestic Drug 
M anufacturing Capacity 
Solve Our Problems?

Presentations during this session discussed the 
benefits of investing in vaccine development in 
Canada, some strategies for doing so, and reinforced 
the need for an international strategy. 

The presentations began with the benefits 
of investing in domestic production: less 
dependence on other nations for stable supply 
chains, export tax revenues, growing domestic 
expertise and talent, employment opportunities 
and innovation. However, the presenter cautioned 
that it is important to understand the problem we 
would be trying to solve by increasing domestic 
manufacturing: is it preparing for the next crisis, 
growing the biotech sector to increase access to 
therapeutics, or attaining a leadership position in 
the industry? Since Canada accounts for 2 percent 
of the global market, it is hardly a biotech superstar. 

To grow the biotech and life-sciences industry, 
the presenter suggested that a stronger alignment 
between ministries of health and economic 
development would be needed at both the federal 
and provincial levels. They noted the current 
spending to grow the domestic life-sciences 
industry is at odds with proposed PMPRB 
regulations that would significantly reduce prices. 
The federal government has a role to play in 
coordination, since healthcare systems varying by 
province. The Biomedical Advanced Research and 
Development Authority (BARDA) in the US was 
provided as an example of a government agency 
providing funding and strategic direction. 

Another panelist focussed their remarks on 
vaccines for health emergencies, underscoring the 
importance of having plans in place to provide 
timely access. Canada simply does not have the 
resources to fully develop and produce a vaccine 
during an emergency. Vaccine development projects 
have a high failure rate and launching enough to 
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reach a high probability of success wouldn’t be 
feasible, meaning that Canada will have to depend 
on vaccines developed elsewhere. That presenter 
suggested that increasing domestic production 
capacity could be an effective strategy for improving 
access to vaccines developed predominantly outside 
our borders. Vaccines are complex to manufacture 
and could be produced using any of the three main 
platforms: nucleic acid, RNA and DNA based, and 
viral vector or whole virus. To be prepared for an 
unknown pathogen, Canada would need sufficient 
production capacity in each platform. This new 
capacity would need to be utilized continuously 
to maintain expertise and regulatory certification. 
To be commercially viable, vaccine manufacturing 
facilities must produce in high quantities and 
so must be competitive in the global market. 
The presenter concluded that for a domestic 
manufacturing strategy to be successful a number of 
questions remain to be addressed: 

• How quickly could production be repurposed to 
produce new pandemic vaccines?

• What additional costs would be incurred to 
maintain this flexibility?

• How would risks and costs be shared between 
government and producers to maintain flexible 
production capacity and ensure availability for 
crisis situations?

The final presentation focused on the benefits on 
international cooperation and OECD research 
analyzing global value chains. Concerns about 
domestic supply and discussion of comparative 
advantage are understandable, but research supports 
interconnected supply chains for both efficiency 
and stability of supply chains. The OECD study 
suggested that greater localization fails to achieve 
better security and stability of supply chain. Not all 
stages of production are likely to be undertaken in 
Canada, and trading intermediate inputs and raw 
materials will continue to play an important role 
in domestic production. Greater localization is also 
likely to involve greater reliance on fewer sources, 
and often more expensive inputs. When disruption 
occurs somewhere in the supply chain, fewer 
suppliers means it would likely be more difficult 
and more costly to source materials. Overall, the 
presenter concluded, localization of the supply chain 
isn’t likely to deliver greater security and certainty, 
pointing instead to  international efforts to increase 
manufacturing capacity for the global market. 

Summary prepared by Rosalie Wyonch, Senior Policy Analyst, C.D. Howe Institute, with assistance from Research Interns  
Ji Yoon Han and Udita Upadhyay. 
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