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Executive Summary

Introduction

When the COVID-19 pandemic was declared in March 2020, Canada faced significant challenges in ensuring
adequate supplies of products needed to respond to this emergency. This experience revealed important gaps
in the Canadian pandemic response products ecosystem. The product ecosystem includes actors across
manufacturing and procurement, and end users. It is critical that these gaps be filled to improve preparedness
for future emergencies and to create a self-sufficient and sustainable products ecosystem.

In a previous report published in May 2021, we developed 12 recommendations (shown in the Action Items
section below) across three domains (quality infrastructure, supply chain, and sustainability) to move towards
a self-sufficient and sustainable pandemic response products ecosystem in Canada. A deeper analysis of the
recommendations is needed to help facilitate future action.

The objectives of the current report are to understand the feasibility of the 12 recommendations and explore

in greater detail what specific actions are needed. Action items, potential impacts and lead actors will be
identified when possible. These findings will be aimed broadly at stakeholders across health care, public health,
manufacturing, standards development, and government.

Methods

This work was informed by the following main activities:

1. Development of a feasibility assessment framework;

A survey of the project advisory panel to prioritize recommendations;
Stakeholder interviews;

Targeted literature searches aligned to each of the 12 recommendations; and

o & D

Development of case studies to illustrate key differences between the current ecosystem and a
desired future state.

Findings

The survey of the project advisory panel showed that their top three priorities, as scored by urgency and
importance, were to support Canadian manufacturers, design products that are recyclable, compostable, or
biodegradable, and improve mask design, standards, and guidance. Overall, differences in prioritization scores
given to the recommendations were small.

Stakeholder interviews were conducted with 24 individuals with expertise across the three ecosystem domains.
Most interviewed stakeholders worked in organizations with a federal perspective. During the interviews, the
feasibility assessment framework was used as a guide to address questions of the operational, technical, economic,
and scheduling feasibility of the proposed recommendations. These interviews guided the development of action
items for each recommendation, shown below.

‘sp ggéupw ‘ csagroup.org
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Action Iltems

Improve mask design, standards, and guidance:

Adopt global standards for consumer masks that will facilitate exports for Canadian manufacturers.
Design masks that address issues including breathability, material transparency, filtration efficiency, and fit.
Explore new designs and feasibility of alternatives, including elastomeric respirators.

Develop guidance on mask use that addresses aerosol transmission and/or uncertainty about droplet versus
aerosol transmission as evidence emerges (i.e., better understanding of who needs to wear what mask under
what conditions).

= Without concerns of scarce supply, essential workers and health workers may transition to higher-quality masks.

Invest in product testing infrastructure:

Ensure ongoing federal funding support for new public testing laboratories.

Expand existing centralized databases describing Canadian lab capacity. The database hosted by the Standards
Council of Canada (SCC) lists labs accredited and/or recognized by the SCC. More details could be added to this
existing database.

= An additional centralized database of Canadian labs and institutions with accreditation from other accreditation
bodies, and those that are non-accredited, could also be developed to describe their testing capacity and resources.

Enhance collaborations with university and college labs with product testing capacity and explore the need for
support to obtain and maintain accreditation.

Explore avenues of support for private labs to ensure sustainability and competition for price and services.

Invest in traceability infrastructure:

Federal leadership is needed on the adoption of global standards and actions on non-compliance.

Health care leadership is needed to bring health stakeholders together and ensure there is an understanding of
the impact of traceability systems on patient safety and quality.

Draw on experiences of mature sectors such as the grocery industry and on health care examples such as
pharmaceutical products and Alberta Health Services (AHS) for medical devices.

= AHS integration of products into electronic health records (EHRs) such as EPIC are likely of particular interest.
Encourage adoption of enterprise resource planning (ERP) software.

Determine costs of implementation and responsibility for these costs, balanced against potential return on
investment (ROI).

Embed evaluation planning into traceability implementation.

= Draw on scorecards used in other sectors, e.g., pharmaceuticals.

‘sp ggéupw ‘ csagroup.org



REALIZING A MADE-IN CANADA PANDEMIC RESPONSE PRODUCTS ECOSYSTEM:
ACTION AND IMPACT

Align regulations and standards internationally:

= Support international harmonization of standards by providing enhanced international leadership in standards
development.

= To ensure Canadian input on international standards, the Standards Council of Canada could support Canadian
stakeholders in the personal protective equipment (PPE) field attend international meetings when possible.

= Collaborate with regulatory authorities in jurisdictions outside Canada to reduce barriers to accepting Canadian
products and standards.

= Create pre-designed emergency interim orders to be enacted by Health Canada based on pre-defined triggers
(e.g., declaration of a pandemic).

= Explore adoption of performance or objectives-based standards.

Redesign the National Emergency Strategic Stockpile (NESS):

* Ensure federal agencies implement changes as recommended by the Auditor General's May 2021 report.

= Conduct a review of the NESS that considers the function of the stockpile (i.e., pandemics versus other
emergencies) and develops a short list of critical products.

* For critical products, analyze quantities needed for stockpiling based on supply chain and manufacturing
lead times.

= Develop methods for rotating stock held in the NESS, along with data sharing agreements and efficient
communications with health stakeholders needing access to the NESS.

= Explore use of virtual stockpiles and/or agreements that would reduce the need for warehousing of physical
items but ensure rapid responsiveness by domestic manufacturers in an emergency.

= Use the NESS as a tool to support domestic production by pursuing agreements for the stockpile with Canadian
manufacturers.

Update procurement practices:

= Explore movement to centralized procurement offices for provincial health authorities, similar to practices at
Alberta Health Services.

= Qutside of public procurement, facilitate centralized open procurement marketplaces that connect buyers and
sellers of pandemic products, with an oversight body to ensure safety and quality of goods in the marketplace.

Inform demand planning:

= Devote research funding and public sector groups to dedicated modelling of pandemic response product
demand under a variety of potential disease profiles.

* Model use of pandemic products to inform purchasing and stockpiling, potentially using traceability data as it
becomes increasingly available and shared.

* Encourage regular data collection and surveillance of emerging disease threats (e.g., by use of All Hazards Risk
Assessment tools) to identify needed pandemic products.

‘sp gggup’” ‘ csagroup.org
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Develop and maintain diagnostic capacity:

= Address health human resource challenges in the lab sector by investing in training programs for laboratory
technicians and technologists.

= Create centralized database hosting information on organizations with diagnostic capacity, including
tests available.

= Build on collaborations and relationships developed between hospitals and public health labs during the
COVID-19 pandemic, potentially creating new, recurring forums for communication.

= Create framework to evaluate capacity of organizations to pivot to help produce diagnostic equipment or
host testing initiatives.

Increase reprocessing of PPE and medical devices:

= Increase adoption of existing reprocessing standards in Canada through voluntary measures in the short term,
and in the longer term address federal regulatory enforcement of reprocessing standards.

= Analyze existing capacity for reprocessing in hospitals and through third parties and examine need for further
capacity and roles of third-party reprocessing companies.

= Consider expansion of accredited reprocessing training programs and require that reprocessing staff be certified.

Develop pandemic response products that are recyclable, compostable, or biodegradable:

* Provide ongoing support of Canadian small and medium-sized enterprises (SMEs) for the designing and
manufacturing of environmentally friendly products through existing innovation/economic development
funding bodies.

= Explore alignment with federal initiatives to eliminate single-use plastic.

= Support can also be given to Canadian SMEs through contracts.

= More widespread use and acceptance of new mask types may need to be supported by communication and
education efforts.

= Explore the opportunity to focus on masks for the public given their significant waste impact.

Support Canadian manufacturers:

= Explore the sustainability needs of companies to continue in this space as demand shifts and ensure that
minimum levels of domestic production are maintained.

» Explore adoption of Buy Canadian public procurement policies, in line with trade agreements.
= Aim to prioritize Canadian manufacturers in agreements for virtual product stockpiles/production lines.

= Pursue education and communication efforts to ensure equivalent products are procured widely (i.e., change
requirements from N95 to N95 or equivalent, e.g., PFE95).

* Implement social and value-based procurement practices, which may overlap with Buy Canadian policies.

» Support export of Canadian products.

= International alignment of standards and regulations will facilitate exports.

‘sp gggup’” ‘ csagroup.org
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Support innovation and evidence generation for new technologies:
= Provide ongoing support to create an innovative environment in Canada.
= Examine intellectual property (IP) issues related to open-source design and 3D-printing technologies.

= Evolve evidence generation and health technology assessment methods to capture emerging evidence during
pandemics and emergencies.

= Give support to evidence generation for structural changes in built environments needed to improve ventilation,
sanitization, and disease screening.

Discussion

This report found that support for Canadian manufacturers will be critical to ensuring a self-sufficient and
sustainable domestic pandemic response products ecosystem. There are many ways to achieve this support.
Simply, buying their products in large, sustained quantities as might occur through large public procurement
contracts and agreements is encouraged. There is an opportunity to both support Canadian manufacturers and
achieve environmental goals by designing, producing, and using products that are recyclable, compostable, or
biodegradable.

Significant progress has already been made in some areas, including domestic product testing capacity, production
capacity, and standards development. Stakeholders also highlighted the benefits of increased collegiality and
networking during these challenging times. Stakeholders expressed concerns that this progress and momentum
may be lost when the pandemic ends.

There are limitations to note in this report. As in the first report, some relevant geographical perspectives were
not represented in our stakeholder interview sample. In particular, rural, remote, and Northern stakeholders

were underrepresented. It is also possible that use of snowball recruitment methods led to an echo-chamber of
similar-minded individuals being interviewed. It is noted, however, that stakeholders came from a diverse range of
disciplines, including government, standards development, academia, and manufacturing.

Conclusion

Support of Canadian manufacturers is critical to ensuring a self-sufficient and sustainable pandemic response
products ecosystem. This support can be achieved through multiple mechanisms, including prioritizing these
suppliers in purchasing, supporting innovation and development, maintaining affordable product testing
capacity, and making it easier to export products by aligning international standards and regulations. The need to
maintain domestic production capacity can also be balanced with other important objectives, including reducing
environmental impacts.

‘sp ggéupw ‘ csagroup.org 10
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1 Introduction

When the COVID-19 pandemic was declared in March
2020, Canada faced significant challenges in ensuring
adequate supplies of products needed to respond to
this emergency. This experience revealed important
gaps in the Canadian pandemic response products
ecosystem. The product ecosystem includes actors
across manufacturing and procurement, and end
users. It is critical that these gaps be filled to improve
preparedness for future emergencies and create a
self-sufficient and sustainable products ecosystem [1].
There has been some progress made to address these
gaps, and it appears there is fertile ground to build on
the lessons learned and on the increased collaboration
that emerged between actors across the ecosystem to
make meaningful changes.

How can a self-sufficient and sustainable pandemic
response products ecosystem be developed in
Canada? This question has been broadly posed by
many individuals, organizations, and institutions. In
June 2020, EKOS conducted a survey of over 1,000
Canadians that was part of a broader syndicated
project called Risk Monitor. In the June 2020 survey,
the highest priority for expansion of Canada's
manufacturing capacity was given to medical
equipment, ranking slightly above vaccines and
pharmaceuticals and double the scores given to
vehicles and communications [2].

‘ csagroup.org
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"When the COVID-19 pandemic was
declared in March 2020, Canada faced
significant challenges in ensuring adequate
supplies of products needed to respond to
this emergency."

In May 2021, we published a research report that
characterized the existing pandemic response products
ecosystem, identified gaps in that ecosystem, and
proposed recommendations to address these gaps [3].
A project framework was developed in collaboration
with stakeholders with broad representation

across sectors, including health care, public health,
manufacturing, standards development, and
government. Products included in the ecosystem were
classified according to broad categories and included
personal protective equipment (PPE), medical devices,
testing and diagnostic equipment, air and surface
sanitization, and public health equipment (e.g., non-
medical masks) (Figure 1).

Figure 1: Functions of products included in the project
framework to define the pandemic response products
ecosystem

Personal Protective Medical Devices

Equipment
Te_stlng ar_1d Air and Surface
RO Sanitization
Equipment
Public Health
Equipment
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The first report characterized the pandemic response
products ecosystem as being comprised of three key
domains: quality infrastructure, supply chains, and
sustainability (Figure 2). Domains were further defined
with relevant subdomains.

Several gaps were identified in the current ecosystem
that limit Canada'’s ability to mobilize a self-sufficient
and rapid response to a global pandemic. Identification
of gaps was based on a review of published documents
and discussions with stakeholders. The first report
ultimately proposed 12 recommendations across the
three domains to address the identified gaps (Figure
3). While these recommendations were developed
based on extensive consultation with stakeholders, a
deeper analysis and an assessment of their feasibility,

prioritization, and impact is needed to help validate the
recommendations in a real-world context and facilitate
future action.

The objectives of the current report are to understand
and describe the feasibility of the 12 proposed
recommendations, and to explore in greater detail
what specific actions are needed to move towards

a sustainable and self-sufficient pandemic response
ecosystem in Canada. Action items and their potential
impacts will be identified and discussed, along with
lead actors when possible. These findings will be
aimed broadly at stakeholders across health care,
public health, manufacturing, standards development,
and government.

Figure 2: Domains and subdomains included in the project framework to define the pandemic response products ecosystem

Quality
Infrastructure

= Consensus
Documents

= Conformity
Assessment

= Licensing

Supply Chain

® Procurement

= Production Capacity
= |ogistics

= |nventory
Management

= Traceability

Sustainability
= Economic

= |Labour

= Environmental
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Figure 3: Overview of recommendations to move towards a self-sufficient and sustainable ecosystem of pandemic response

products in Canada

Improve Mask Design, Standards, and Guidance
Invest in Product Testing Infrastructure

Invest in Traceability Infrastructure

Align Regulations and Standards Internationally

Redesign the National Emergency Strategic Stockpile

Update Procurement Practices*

Inform Demand Through Enhanced Scenario Planning and Forecasting
Develop and Maintain Diagnostic Capacity

1. Increase Reprocessing of PPE and Medical Devices

1.

Providing Quality 2.

Infrastructure 3.

4,

1.

Ensuring 2,

Adequate Supply 3.

4.

Support Economic 2. ;

and Environmental or Biodegradable

Sustainability 3.

Develop Pandemic Response Products that are Recyclable, Compostable,

Support Canadian Manufacturers

4. Support Innovation and Evidence Generation for New Technologies

*In the interim between the first and second report, this recommendation evolved from a focus on open procurement marketplaces to

procurement practices more generally.

2 Methodology

This work was informed by the following main activities:

1. Development of a feasibility assessment
framework;

2. Asurvey of the project advisory panel to prioritize
recommendations;

Stakeholder interviews;

Targeted literature searches aligned to each of the
12 recommendations;

5. Development of case studies to illustrate key
differences between the current ecosystem and a
desired future state.

This section provides a brief description of these
methods, with further details provided in the
Appendices.

GES
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2.1 Development of a Feasibility
Assessment Framework

A feasibility assessment typically involves a realistic
assessment of a new policy, plan, or product, and
helps organizations to understand whether to execute
the proposed new initiative. A feasibility assessment
framework was developed to address questions of
the operational, technical, economic, and scheduling
feasibility of the proposed recommendations [4],

[5]. The potential impact of each recommendation
was also considered. Examples of questions asked

in the feasibility assessment framework are shown

in Table 1. These questions were incorporated into

the stakeholder interviews and targeted literature
searches. Additional examples of questions are shown
in Appendix B.
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Table 1: Feasibility assessment framework used to assess recommendations

Feasibility Category General Question Asked Specific Questions Asked (Examples)

Are there any legal barriers to adopting made-in-Canada

Operational Is it allowed? .
procurement policies?

Technical Can it be done? What te_ghn[cal steps are needed to support implementing
traceability infrastructure?

Economic Is it affordable? What are the up-front costs and potentlal returns on
investment for the recommendations?

Schedule How long wil it take? What are the short-.term andllong-term needs for the National
Emergency Strategic Stockpile?

Impact What is the impact? What are the health and other impacts of implementing this

recommendation?

2.2 Survey of the Project Advisory Panel
to Prioritize Recommendations

A survey was developed to help inform prioritization of
the 12 recommendations. The survey was developed

in SurveyMonkey and the link was emailed to the
project advisory panel. The 12 recommendations

were presented along with a brief description of what
they might entail. Respondents were then asked to
assign a score for the urgency and importance of
each recommendation. A score of 1indicated lowest
urgency/importance and a score of 5 indicated highest
urgency/importance. Respondents were instructed
that they did not have to distribute their scores (i.e,, all
the recommendations could be given a score of 5 if
desired). The survey was conducted from April to May
2021. It was analyzed with simple descriptive statistics.

2.3 Stakeholder Interviews

Stakeholders with expertise in at least one of the
domains and/or recommendations were identified.

A “snowball” approach was also used to identify
stakeholders, where interviewed stakeholders were
asked to identify additional participants. Broad
representation in terms of sector, geographic location,
and subject matter expertise was desired. A formal
interview guide was not used. Stakeholders were
shown a short slide deck describing the process of
generating the recommendations during the first
research phase, the final 12 recommendations and the
feasibility assessment framework are summarized in
Table 1 and Figure 5 in Appendix B.

GES
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Interviews were conducted from February to May 2021.
This study received approval from the University of
Toronto Ethics Review Office. Participants listed in the
acknowledgements section signed a written consent
form, and their comments are anonymized.

2.4 Development of Case Studies to
lllustrate Key Differences between the
Current and Future Ecosystems

Case studies were used to highlight key differences
between the current ecosystem and the proposed
future ecosystem. Topics for case studies were selected
based on products that presented unique challenges
during the COVID-19 pandemic, as informed by
stakeholder interviews. The content of the case

studies was informed primarily by the experience

of stakeholders interviewed and supplemented by
targeted literature searches.

3 Summary of Results

3.1 Survey of the Project Advisory Panel
to Prioritize Recommendations

The survey was completed by 14 members of the
project advisory panel. The rank, domain, and mean
score for each recommendation is shown in Table 2.

As shown in Table 2, the most urgent and important
recommendation was to support Canadian
manufacturers, followed by developing products that
are recyclable, compostable, or biodegradable. Open
text responses indicated that there were synergies
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Table 2: Scoring of recommendations, urgency, and importance by members of the Project Advisory Panel

Recommendation Urgency Importance
(mean) (mean)

Combined
(Urgency +
Importance)

Support Canadian manufacturers 9.03
5 s ais;ggrg;zilljgts that are recyclable/compostable/ 433 438 872
3 Ql Improve mask design, standards, and guidance 415 4.36 8.51
4 Ql Align standards and regulations internationally 4.00 443 8.43
5 SC Redesign the NESS 3.82 4,31 813
6 SC Update procurement practices 3.83 4.27 81
7 SC Develop and maintain diagnostic testing capacity 3.83 415 7.99
8 SC Forecasting and demand planning 3.75 3.92 767
9 Ql Invest in product testing infrastructure 3.62 4.00 762
10 Ql Invest in traceability infrastructure 3.38 3.86 724
1 s Ssizréﬂg;r;r;?]\;?'gﬁggor new technologies and 333 362 6.95
12 S Increase reprocessing 3.00 3.08 6.08

*Note: Green = sustainability domain; Orange = supply chain domain; Blue = quality infrastructure domain.

between these two recommendations, as Canadian
manufacturers could fill an important market gap by
leveraging existing capabilities and expertise to become
domestic and global leaders in sustainable product
design and manufacturing. The recommendations with
the lowest scores were to support innovation for new
technologies and evidence generation, and increase
reprocessing of PPE and medical devices. Open text
responses indicated that since reprocessing of items
labelled as single-use introduces several complex
challenges, a focus on developing non-single use
products and/or recyclable/compostable/biodegradable
products may be preferred. It was observed that the top
and bottom third of the recommendations (i.e., scores
ranked 1-4 and 9-12) were evenly divided between the
quality infrastructure and sustainability domains, while
the supply chain domains were ranked in the middle
third (ranked 5-8).

Visualized graphically, the prioritization of
recommendations is shown in Figure 4. The score for
importance is on the y-axis, with the score for urgency
on the x-axis. The origin was set to 2.5 to enhance
visual distinctions between scores; the lowest score

GES
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was 3.00, indicating that all the recommendations
were both urgent and important, and the differences
in the rankings were overall small. Importance was
always scored higher than urgency, but the differences
between the scores were minimal, meaning that
recommendations with high importance were also
scored as having high urgency.

3.2 Stakeholder Interviews

Twenty-four stakeholders were interviewed.
Stakeholders were primarily based in federal
organizations (n = 14); five participants worked at
organizations based in Ontario, two in Alberta, one in
British Columbia, and two were internationally based.
Table 3 provides information on participant area(s) of
expertise as defined by the three domains included in
the project framework (quality infrastructure, supply
chain, and sustainability); some interviewees had
expertise across multiple domains. Stakeholders who
declined to participate, agreed to participate but
needed to cancel on short notice and could not be
rescheduled, or who did not respond to the invitation
were all counted as incomplete (n=12).
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Figure 4: Prioritization of recommendations by urgency and importance
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Table 3: Summary of interviews and expertise of stakeholders

24 12 36

Total Interviews

Expertise by Domain’

Quality

Infrastructure 8 3 11
Supply Chain 14 9 25
Sustainability 7 2 9

1 Counts by domain do not match the total number of interviews, as
stakeholders with expertise in more than one domain were
counted in multiple categories.

2 Stakeholders who declined to participate, agreed to participate
but needed to cancel on short notice and could not be

rescheduled, or did not respond to the invitation were all counted
as incomplete.

4 Feasibility Assessment of
Proposed Recommendations to
Move Towards a Self-Sufficient
and Sustainable Ecosystem of
Pandemic Response Products
in Canada

4.1 Providing Quality Infrastructure

4.1.1 Improve Mask Design, Standards,
and Guidance

4.1.1.1 Action Items

= Adopt global standards for consumer masks which
will facilitate exports for Canadian manufacturers.

= Design masks that address issues including
breathability, filtration efficiency, and fit.

= Explore new designs and feasibility of alternatives,
including elastomeric respirators.

= Develop guidance on mask use that addresses
aerosol transmission and/or uncertainty about
droplet versus aerosol transmission as evidence
emerges (i.e., better understanding of who needs to
wear what mask under what conditions).

= Without concerns of scarce supply, essential workers
and health workers may transition to higher-quality
masks.

GES
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While all other recommendations are generalizable
across product categories, specific concerns with the
issues facing masks (including face filtering respirators
[FFRs]) necessitated a stand-alone recommendation
to improve mask design, standards, and guidance.

The issues with masks can also be representative of
challenges more generally and will be discussed in

additional detail in the case study on FFRs (Section 5.1).

Consumer Masks

Guidance on mask use has evolved significantly since
March 2020, with perhaps the most notable changes
for the public. As the pandemic progressed, three large
jurisdictions moved a motion that required members
of the public to wear medical masks [6]. Questions

of more effective masks for the public have also been
raised in Canada [7], along with calls for updated
public health guidance on mask wearing [8].

Unprecedented use of masks by the public has raised
several challenges and questions about their efficacy,
as well as issues related to comfort that may affect
compliance with proper use technigues. Masks that
are not surgical grade are called barrier face coverings.
As barrier face coverings are not classified as medical
devices, historically they have differed widely in terms
of material, quality, efficacy, function, and fit, with a
lack of prescriptive and comprehensive standards
guiding their production. In the first report, standards
for consumer masks were called for and, in the interim,
ASTM has released the first-ever standard for barrier
face coverings and released a white paper on PPE
design [9], [10]. It is recommended that Canada align
with ASTM (ASTM International F3502-21 Barrier Face
Covering Standard) and follow these developments
closely. Guidance on consumer masks could be a

shorter-term goal with standards as a longer-term goal.

The question of what masks are appropriate in
workplaces is also a critical one. In Quebec, a judge
ruled that workers in long-term care should wear N95
respirators whether or not they are directly caring for
COVID-19 patients, in contradiction of mask guidance
from the health authorities [11]. The Bureau de
normalisation du Québec (BNQ) released requirements
for masks used in workplaces that are unable to meet
physical distancing measures [12], [13]. Workplaces
might adopt stricter standards for mask wearing than
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what is recommended in current guidance as supplies of
respirators and medical masks become less strained. It
is important that decisions for worker health and safety
be made distinct from concerns about mask scarcity [8].

Mask Design

Stakeholders have called for innovations to be made

in mask design that would address concerns that

have become more apparent with widespread mask
use. In addition to common issues of fit, filtration, and
efficacy, stakeholders commented that new issues and
concerns include the impact of facial hair, transparency
of material, smart material, anti-fog properties, and
increased distinctions between requirements for masks
used in health care settings versus masks used in
industrial settings. There is also interest in increased
use of elastomeric masks and respirators that do not
require fit testing.

Designing masks with transparent material so that
mouths can be visualized is important for several
reasons. It is important to improve communication for
the deaf and hard of hearing population [14]. Wearing
opaque masks may create barriers for the deaf and
hard of hearing that are incompatible with human
rights and accessibility laws [15]. An inability to see
people’s faces may affect infant and child development.
Transparent masks may be critical for people working
with these populations to avoid further health
consequences [16].

Stakeholders described that work is already being done
to produce masks that are recyclable, compostable,

or biodegradable, which will be discussed in Section
4.3.2. Recommendations supporting mask design also
relate to innovation (Section 4.3.4). It is noteworthy that
U.S. President Biden's administration has launched a
$500,000 "Mask Innovation Challenge” to eliminate
common concerns with consumer masks [17].

4.1.1.2 Potential Impact

It is believed that if higher-quality masks were worn
more broadly, disease transmission would be reduced.
Use of higher-quality masks by the public and front-
line workers may also increase confidence in reopening
and returns to work. Masks that are more comfortable
may increase compliance with use. A diverse range of
mask options also improves supply chain resiliency.
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4.1.2 Invest in Product Testing Infrastructure
4.1.2.1 Action Items

= Ensure ongoing federal funding support for new
public testing laboratories.

= Expand existing centralized databases describing

Canadian lab capacity. The database hosted by

the Standards Council of Canada (SCC) lists labs

accredited and/or recognized by the SCC. More

details could be added to this existing database.

= An additional centralized database of Canadian
labs and institutions with accreditation from other
accreditation bodies, and those that are non-
accredited, could also be developed to describe their
testing capacity and resources.

= Enhance collaborations with university and college
labs with product testing capacity and explore need
for support to obtain and maintain accreditation.

= Explore avenues of support for private labs to ensure
sustainability and competition for price and services.

Significant progress has been made on domestic
product testing capacity since the beginning of the
COVID-19 pandemic. There is a need to ensure the
momentum in this space continues so that domestic
testing can be relied upon in the future.

Laboratory Testing and Certification Capacity

In October 2020, CSA Group announced the opening of
a new accredited, special-purpose laboratory dedicated
to testing and certifying the safety of medical-grade
PPE in Toronto [18]. The National Research Council
(NRC) has also expanded testing capacity in Ottawa.
Stakeholders stated that these recent activities made
significant progress in addressing domestic product
testing capacity. As noted in the May 2021 Auditor
General's report on securing PPE, in addition to federal
efforts, private and provincial labs have expanded their
testing capacity [19].

Stakeholders stated that more detailed and accessible
information about product testing capacity would be
beneficial. The SCC currently has online databases
hosting information on Canadian product testing
facilities accredited and/or recognized by SCC [20],
certification bodies [21], and various accreditation
programs [22]. The central database offers public-
facing testing information that can be used to
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identify capacity. Entries for product testing facilities
already include details on recognition criteria, date

of recognitions, and areas of expertise. More specific
information and details could be added to the
database to offer third parties essential information on
testing approaches, equipment used, and standards
implementation.

Stakeholders stated that universities and colleges

may have capacity to supplement testing during an
emergency. Not all these laboratories, however, are
accredited. It is suggested that the SCC database or

an alternative database could be designed to also
include facilities that are not accredited but could

be leveraged during an emergency. This database of
non-accredited sites could include similar information
as what is available for accredited facilities, but also
include information on facility resources such as
available equipment and skilled labour that could be
shared or accessed during emergencies. Stakeholders
also described that university and college labs may
have low incentive and funding to pursue accreditation,
but that the strategic need for accreditation could be
further explored, along with avenues for collaboration
and funding support. Stakeholders also had concerns
with the ability of such a database to remain up to date.

Product Testing Standards Development

Many stakeholders in the first research phase shared
that Canadian firms would benefit from a set of national
Canadian testing standards where international
standards cannot be adopted and used. This need has
been identified by Canadian organizations such as

the SCC [23] and could simply be based on adopting
some of the international ones (e.g, ASTM) as national
standards rather than developing new ones, which could
be an added challenge for Canadian manufacturers.

Similar to the progress with laboratory capacity,
significant efforts have been made in Canada to create
a Canadian standard for FFRs. Canada has developed
its own standard for FFRs [24]. New standards can

be developed based on existing system principles to
reduce technical barriers to trade and acceptance

on the international stage. The SCC plays a main role
in coordinating conformity assessment activities in
Canada and is involved with international organizations
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developing conformity assessment agreements [25].
New Canadian standards would need to be developed
in collaboration with institutions that help assure
product reliability and create user confidence.

4.1.2.2 Potential Impact

Product testing and certification are critical activities to
assure that quality products are available to Canadians.
They are key enablers of domestic production, as well
as assuring the safety of imports.

4.1.3 Invest in Traceability Infrastructure
4.1.3.1 Action ltems

» Federal leadership is needed on adoption of global

standards and actions on non-compliance.

= Stakeholders suggested that a traceability standard
regulation should come from the federal government
to avoid barriers to trade between provinces. A
national approach is needed and will need to be
adopted by the provinces.

= GS1standards were suggested as the optimal choice
to facilitate global trade.

* Health care leadership is needed to bring health
stakeholders together and ensure there is an
understanding of the impact of traceability systems
on patient safety and quality.

= Draw on experiences of mature sectors such as the
grocery industry and on health care examples such
as pharmaceutical products and Alberta Health
Services (AHS) for medical devices.

= AHS integration of products into electronic health
records (EHRs) such as EPIC are likely of particular
interest.

* Encourage adoption of enterprise resource planning
(ERP) software.

= Determine costs of implementation and responsibility
for these costs, balanced against potential return on
investment (ROI).

= Embed evaluation planning into traceability
implementation.

= Draw on scorecards used in other sectors, e.g.,
pharmaceuticals.
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Prior to the pandemic, clinically integrated digital
traceability systems that enable tracing of products
from the manufacturer to the patient’s bedside were
already being called for as a critical tool to improve
patient safety, reduce waste, and support inventory
management and procurement [26]. In addition to
these important benefits, traceability systems are also
needed to improve resilience in future emergencies as
they provide vital data on product use and quantities.

What is a clinically integrated traceability system, and
how is it implemented? A traceability system enables
tracking of goods used in health care settings across
their entire life cycle [27]. Traceability systems are
used in many other sectors such as grocery, retail,
and transportation, where adoption of these systems
have led to safety improvements [28], [29]. Within the
Canadian health care sector, there has been limited
progress on the systems-level changes needed

to enact traceability systems for medical devices,
including PPE, with a notable exception in Alberta.

The required steps to implement traceability systems
will be reviewed at a high level in this section, along
with lessons learned in Alberta. Key steps to achieving
traceability include regulated adoption of global bar
code standards, health care system leadership to
facilitate adoption and awareness, adoption of ERP
software, alignment with electronic health records, and
development of evaluation criteria.
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"Stakeholders described a desire from
industry for more regulation of traceability
standards and a willingness to comply with
these international standards."

Adoption of Global Standards

A foundational element of a traceability system is

the use of bar codes that align with international
standards. Stakeholders with expertise in traceability
recommended that Canadian systems adopt

existing technologies, such as GS1 products (other
technologies exist, yet stakeholders described GS1

as the one to which industry has predominantly
gravitated) [30]. GS1is a not-for-profit organization that
develops and maintains global standards for business
communication [31]. Dr. Anne Snowdon, a Canadian
expert in supply chain management, previously
published a pathway to creating integrated health
care supply chains [26]. This pathway also stated that
adoption of global standards is the key first step.

Stakeholders described a desire from industry for more
regulation of traceability standards and a willingness
to comply with these international standards. Decision-
makers are also positioned to introduce policy to outline
concise routes to compliance [26]. Stakeholders shared
that Health Canada is already examining traceability
tools and currently looking to conduct consultations on
the use of unique device identifiers for medical products.
Stakeholders shared that customers sometimes print
over labels of received products when performing intake,
moving to track the item in a separate internal system.
Each stakeholder in the supply chain is not expected

to use the exact same traceability system. Instead,
systems must be able to use and support standardized
data and be built upon a set of standards that allow for
interoperability between stakeholders [32].

20



REALIZING A MADE-IN CANADA PANDEMIC RESPONSE PRODUCTS ECOSYSTEM:
ACTION AND IMPACT

Leadership and Clinical Integration

End-to-end traceability systems rely on the involvement
of several actors, including health care practitioners [26],
[30]. Stakeholders identified the essential roles of health
care leaders to champion traceability initiatives across
the health system. Participants stated that awareness
about the importance of traceability standards at the
unit level for medical devices and PPE may still be low.
Indeed, the prioritization survey of the project advisory
panel ranked traceability infrastructure relatively low,
although this may have been due to a lack of clarity

in the phrasing of the question on traceability in
manufacturing versus clinically integrated traceability.
While manufacturers appear ready and eager for these
systems to be implemented, health providers will likely
require additional support with the needed back-end
changes.

End-to-end traceability relies on integration with
clinical records. The ERP system coordinates
resources, information, and activities during business
processes in a shared system [33]. These include
sales, product development, inventory, and purchasing
[35]. By centralizing processes on a single program,
institutions enhance coordination and workflow
performance and reduce operational costs [35]. The
ERP system can be implemented over the short or long
term, where the ideal course of action is dependent on
the size of the organization, risk tolerance, desired pace
of return on investment, and cost [36]. Additional steps
are needed in health care to integrate ERP systems
with electronic health records. Electronic health
records are needed to support a clinically integrated
traceability system; however, they do not perform the
same functions as the traceability system.

Evaluation

When traceability infrastructure is changed, Canadian
firms must actively monitor processes to ensure

the system is optimized. Evaluation criteria can be
borrowed from sectors that currently have traceability
systems in place and actively perform evaluations.
Stakeholders highlighted the value of scorecards in
the pharmaceutical sector. These evaluations give
equal weighting to product price as to supply chain
reliability and factors influenced by traceability. Health
care experts see comparable value of scorecards for
medical products, specifically those that can measure
supply chain outcomes [37].
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4.1.3.2 Potential Impact

Implementation of a traceability system has implications
for patient safety, supply chain integrity, waste, and
data gathering [38]. With a traceability system in place,
supply chain stakeholders should be able to identify
objects and their locations, capture product details,
and then share using standardized methods of data
formatting [32]. Supply chain stakeholders would also
have access to information about the parties involved
with manufacturing and distribution, dates and times of
processes, and processes undertaken to manufacture
or distribute product [32]. Product effectiveness can
be shared across stakeholder groups, increasing the
odds of identifying adverse events [28]. Some aspects
of product recalls can be more easily managed. Data on
rates of use for products such as masks can be gathered
and used to inform procurement and scenario planning.

The potential impact of a clinically integrated traceability
system can be observed in Alberta. Over a decade ago,
Alberta Health Services (AHS) centralized procurement
and supply chain management under one group. The
AHS invested in the necessary software to track use of
products, which gave them an early detection signal
about use of PPE. This allowed them valuable time

to obtain needed products early in the pandemic. As
the pandemic progressed, they have been able to rely
on actual usage data for critical products to inform
procurement and stockpile use. More details on the
Alberta Health Services approach to procurement and
tracing will be provided in Section 4.2.2.

Improved efficiency stemming from traceability
systems is expected to create cost savings. Savings
are expected to be distributed along the supply chain,
with benefits for manufacturers, distributors, and
hospitals. Traceability systems are expected to reduce
medical waste, lower supply chain costs, and increase
supply chain efficiencies. It has been estimated that
40% of medical products are wasted [39]. Introducing
traceability systems also reduces human labour
required to perform product recall, inventory costs, and
product waste [27]. Other benefits include automated
transactions, inventory management improvements,
and authentication of medical products [27]. A
potential return on investment (ROI) of 4:1-8:1 has been
estimated, which is expected to support self-funding of
software implementation [40].
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Additional case studies of health care systems that
have introduced traceability systems reveal substantial
cost savings, among other benefits [40]. The National
Health System (NHS) in the UK has adopted standards
from GS1and PEPPOL - a set of technical standards
intended to improve interoperability [41] - to maintain
patient safety. The program is expected to save the
NHS £1.5 billion with a 4:1 ROl in inventory savings

and £2.4 million for each participating hospital in
operational costs, all while improving tracking of
medical products [40]. The Mercy Health System
(MHS) in the U.S. made changes to its supply chain to
improve transparency, relying on GS1 standards that
included end-to-end traceability and point-of-care
scanning of medical products in hospitals. MHS saw an
additional $81 million in revenue growth over four years
in two participating hospitals, as well as optimized
inventory management and reduced labour costs from
point-of-care testing.

Traceability has implications for other recommendations
discussed in this report. Stockpiles, including the
National Emergency Strategic Stockpile (NESS), would
benefit from integrating traceability into inventory
management (see Section 4.2.1). Implementing an
inventory management system was a recommendation
in the Auditor General's report on securing PPE

[19]. Traceability also has implications for pandemic
preparedness planning (see Section 4.2.3). Data insights
gained from traceability systems, such as use patterns
and burn rates, can also be used in modelling pandemic
scenarios and early signal detection.

4.1.4 Align Regulations and Standards
Internationally

4.1.4.1 Action Items

= Support international harmonization of standards
by providing enhanced international leadership in
standards development.
= To ensure Canadian input on international standards,
the Standards Council of Canada could support

Canadian stakeholders in the PPE field attend
international meetings when possible.

= Collaborate with regulatory authorities in
jurisdictions outside Canada to reduce barriers to
accepting Canadian products and standards.
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= Create pre-designed emergency interim orders to
be enacted by Health Canada based on pre-defined
triggers (e.g., declaration of a pandemic).

= Explore adoption of performance or objectives-based
standards.

Regulatory frameworks vary between jurisdictions,
and this may create barriers to trade. The COVID-19
pandemic has highlighted the need for greater
cooperation between regulatory authorities to
coordinate standards. International organizations, such
as the World Trade Organization, are currently working
to align frameworks between regulatory authorities
[42]. Aligning regulatory frameworks across countries
is difficult and time-consuming, and depends on

the goals of those involved. This section highlights
cooperative regulatory approaches that can be used
to reimagine standards development and ease trade
barriers.

International Standards Development and
Harmonization

Harmonization with international standards has also
been recommended by Canada'’s Industry Strategy
Council [43]. There are several regulatory approaches
stakeholders can pursue to ease barriers between
jurisdictions. These include harmonized, or shared,
standards, equivalence, and accepting results of
conformity assessment procedures from a different
regulatory body.

There are several key stakeholders involved in
coordinating international standard development.
Stakeholders shared that Canada has had strong
representation in international standards development
organizations (SDOs), having held high-level positions
at the International Organization for Standardization
(ISO) and ASTM International. Moving forward,
Canadian representatives are well-positioned to
adopt leadership roles in venues for international
standards development and advocate for alignment
on a global scale. Optimizing standards involves
stakeholders who will eventually rely on the standard
in their work. Regulatory authorities identify and
engage stakeholders that bring technical and

political knowledge [44]. The SCC hosts a directory
of accredited SDOs with representation in Canada,

22



REALIZING A MADE-IN CANADA PANDEMIC RESPONSE PRODUCTS ECOSYSTEM:
ACTION AND IMPACT

including CSA Group and ASTM International [45].
Pre- and post-market researchers assess needs and
determine proper approaches to standard design and
implementation.

The International Medical Device Regulators Forum
(IMDRF) has outlined needs to achieve harmonized
standards between jurisdictions [44]. Best practices
underscore consensus principles in harmonized
standard development. Consensus principles
ensure standards receive input from stakeholders
across different sectors and that no single party has
disproportionate influence on the final standards.
New standards should also include key background
information (e.g., rationale, risks), measurement criteria,
and testing requirements.

Equivalence acts as another significant technical
barrier to trade. Rather than aligning standards across
countries, equivalence looks to recognize comparable
product quality between jurisdictions [42]. The U.S,,
Canada, and Australia currently have frameworks

in place to support regional trade agreements [42].
Agreements can be relied on to accept technical
regulations as equivalent, conformity assessment
procedures as appropriate, and promote acceptance of
international standards. Mutual recognition agreements
may also lend themselves to international alignment of
conformity standards.

Ensuring quality standards are met while fostering
alignment may also be achieved through mutual
recognition agreements (MRAs). MRAs are legal or
voluntary arrangements between jurisdictions that
recognize the legitimacy of conformity assessment
processes from one party as meeting regulatory
requirements in another [42]. Mutual recognition offers
an alternative to harmonization and equivalency [42].
MRAs reduce the number of times a product must be
tested for conformity and fast-track availability to the
market [46]. MRAs also reduce costs of testing and
certification and increase transparency. Canada is
party to a number of MRAs for drugs and medicinal
products [47].

Coordinating standards across regulatory jurisdictions
risks conflicts with existing regulations or regulatory
frameworks and difficulties that stem from working
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towards consensus. A recent OECD regulatory policy
paper describes several challenges when working to
align international standards [42]. First, depending on
the agreement introduced to align standards, there
may be additional costs to administer and coordinate
regulations. Second, some policymakers may also push
back against limitations on their regulatory autonomy
and prefer to have complete control over domestic
processes. Third, regulatory frameworks are well-
established and may create friction between countries.

Performance-Based Standards

Stakeholders suggested that the use of performance-
based standards - in place of design standards - as
an alternative to traditional standard development.
Performance based standards, sometimes termed
objectives based standards, specify a desired purpose
that must be achieved to permit use and contrast
design standards that instead require a product

be manufactured according to pre-determined
specifications [44]. One interview participant
suggested that the use of performance-based
standards allows for greater flexibility in product
design. In doing so, global manufacturers may find it
easier to access different markets.

4.1.4.2 Potential Impact

Reduced barriers to trade increases the ability of
Canadian manufacturers to export, which supports
their operations and resilience. International
harmonization may also allow for more rapid responses
to crises. Performance-based standards may also
support innovation.

4.2 Ensuring Adequate Supply

4.2.1 Redesign the National Emergency
Strategic Stockpile (NESS)

4.2.1.1 Action Items

= Public Health Agency of Canada (PHAC) to
implement changes recommended by the Auditor
General's report in May 2021 [19].

= Conduct a review of the NESS that considers the
function of the stockpile (i.e., pandemics vs. other
emergencies) and develop a short list of critical
products.
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= For critical products, analyze quantities needed for
stockpiling based on supply chain and manufacturing
lead times.

= Develop methods for rotating stock held in the NESS,
along with data sharing agreements and efficient
communications with health stakeholders needing
access to the NESS.

= Explore use of virtual stockpiles and/or agreements
that would reduce the need for warehousing of
physical items but ensure rapid responsiveness by
domestic manufacturers in an emergency.

= Use the NESS as a tool to support domestic
production by pursuing agreements for the stockpile
with Canadian manufacturers.

= Buy Canadian public procurement policies are
explored in further detail in Section 4.3.3.

The COVID-19 pandemic revealed inefficiencies in
the NESS, as well as provincial stockpiles. Large
portions of products had expired, and responsibilities
for product distribution and management were
unclear. The shortcomings and recommendations for
action have previously been described in detail in the
Auditor General'’s report released in May 2021, and the
recommendations presented here are in line with that
report [19], [48]. This section outlines main concerns
to be considered when making over the NESS,
considerations for local stockpiles, and a review of
novel approaches that can be adapted from stockpile
systems in other countries. These recommendations
are aimed at PHAC and Health Canada.

GES
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"Virtual stockpiles could involve designing
agreements so that production capacity
could be held in reserve for emergencies,
with agreed upon pivot times, rather than
stockpiling physical items."

To ensure the NESS fulfills its intended purpose as

a bridge to meet demand surges while production is
ramped up during emergencies, a top-down analysis
of the stockpile is recommended. Bigger picture
questions start with what products go into the NESS.
Historically, the NESS has had multiple functions,
including responding to natural disasters as well as
pandemics, and the suitability and quantity of included
items for pandemic responses specifically may need
to be reconsidered. Consideration should be given

to whether stockpiles for natural disasters and other
emergencies and stockpiles for pandemics should be
separated. For pandemic stockpiles, consideration of
multiple infectious disease transmission profiles (e.g.,
waterborne) is encouraged.

Once critical products have been identified, the
quantities needed can be assessed using real world
data as well as understandings of times needed

for production lines to ramp up. For example, it is
understood that moulded plastic products such as
face shields can be manufactured readily, with a
potential manufacturing pivot time of two weeks.
More complicated products would have longer
manufacturing pivot/ramp-up times and therefore
require additional quantities in the stockpile. Exploring
options such as virtual stockpiles has also been
advised by stakeholders. Virtual stockpiles could
involve designing agreements so that production
capacity could be held in reserve for emergencies,
with agreed upon pivot times, rather than stockpiling
physical items. Dedicated government funding is
needed to perform necessary upkeep.
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Stock Rotation and Inventory Management

Inventory management practices require updating
to enable a rotating stockpile. Modern systems are
needed to track quantities of items in the stockpile
and expiration dates. The NESS would ideally rotate
inventory routinely to ensure items are fresh, up-
to-date, and in proper quantities. This may be done
by distributing stockpiled items into public and
commercial settings before expiry.

The federal and provincial governments could
coordinate stockpile rotations with group purchasing
organizations (GPOs), or distributors and health care
facilities to integrate items from the NESS with local
supplies. Rotation systems carry a set of challenges
that must be properly evaluated to guarantee stockpile
effectiveness. A 2014 Australian National Audit Office
report found that only 10 to 15% of P2 respirators
(FFRs built to the Australian standard) in the Australian
stockpile could be rotated [49]. Marketability of
products is one crucial factor in successful stockpile
rotations [49]. Domestic health care facilities and

local and global markets may be relied on to distribute
surplus products. The role of regular disposal of faulty
products must also be considered with a rotating
stockpile. Identifying products and product quantities
that can part of a rotation regimen is outside the
scope of this report but will be critical to designing

a more efficient stockpile in future. Stakeholders
recommended increased research into the shelf life

of products and that considerations of shelf life be
incorporated into product price considerations.

Stakeholders highlighted the contributions of
traceability technology to improve NESS inventory
management (see Section 4.1.3 for this discussion of
clinically integrated traceability and ERP software).
Interview participants reflected on difficulties
managing products in the stockpile and knowing which
items were available. Traceability infrastructure offers a
comprehensive solution to identifying which products
are in the stockpile, expiry dates, and lot information.
Stakeholders involved with NESS management

should be involved in stakeholder discussions to
expand traceability technology in Canada. The federal
government has already made significant progress
with dashboards and data sharing agreements with
provinces, and these efforts should be carried forward.
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More attention could be given to local stockpiles,
including provincial stockpiles and those held by
large hospitals. This may be done in collaboration
with shared services organizations (SSOs) or GPOs
to increase capacity. All stockpiles have the potential
to be wasteful in terms of physical space needed,
shelf-life concerns, and the logistics of integration into
regular use. Increased local stockpiling would need to
be balanced against these concerns.

Communication and Best Practices

Interview participants believe that communication

is a critical aspect to improving the efficiency of

the NESS. The federal government must open
communication channels with provinces to actively
coordinate resources during a pandemic emergency.
Members of federal governmental departments

have commented on the lack of clarity of stockpile
responsibilities [50]. Similarly, participants involved

in the first research phase recalled issues with the
NESS that centred on mismanagement. That is, few
knew who was responsible for what and which items
were in the NESS. An evaluation of the NESS found
that stakeholders involved with the stockpile believe
that information should be shared across departments
and jurisdictions to bolster Canada's emergency
preparedness [50]. Data sharing between NESS
managers and users will also be needed; stakeholders
highlighted that data sharing is a critical element.

Canada can look to emergency stockpile practices in
other countries to gain insights on best practices. The
stockpile model for PPE in Taiwan demonstrates use
of a replacement model and multi-tiered management
of stockpile assets. The Taiwan Centers for Disease
Control established a three-tier stockpile system
following the SARS pandemic. The stockpile system

is composed of a central health authority, local health
authorities, and medical institutions [51]. Products are
moved from a large PPE reserve to small local stockpiles
from which they are later distributed [51]. Stocks are
replaced with the same product type and quantity as
what had been used [51]. Products that are received
from suppliers first are also the first distributed. The
stockpile model currently used in the U.S. functions
similarly. Products in the Strategic National Stockpile
in the U.S. are regularly rotated to ensure that stock
does not exceed its shelf life.
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Stakeholders advised that Canadian manufacturers be
prioritized in NESS procurement activities to support
domestic manufacturers and suppliers (discussed
further in Section 4.3.3).

4.2.1.2 Potential Impact

It is not expected that there would be a significant
increase in spending on NESS products following the
implementation of rotations. In this model, rotated
products are distributed to health care facilities. This
assumes that the rotation plan accounts for regular
need for the product and the quantity being shuffled
out. Other jurisdictions have found that not all items
in the stockpile can be efficiently rotated, and it

is expected that some degree of waste will occur.
Additional costs may arise in the form of logistics such
as product distribution, human resources, or routine
disposal of faulty items discovered during rotation.

The 2014 ANAO report highlighted two “extreme” risks
from rotating inventories. These are contractual failures
to send products and deployment delays [49]. In

other words, frequent reshuffling of products relies on
proper management of stakeholders that manufacture
products and distribute along the supply chain. The
report identified potential solutions to reducing

risk, which include strong contractual agreements,
traceability networks, and regular inventory counts.

4.2.2 Update Procurement Practices
4.2.2.1 Action ltems

= Explore movement to centralized procurement offices
for provincial health authorities, similar to practices
at AHS.

= Qutside of public procurement, facilitate centralized
open procurement marketplaces that connect buyers
and sellers of pandemic products, with an oversight
body to ensure safety and quality of goods in the
marketplace.

There are many opportunities to update and improve
procurement practices in Canada. This section will
examine the centralization of public procurement, digital
technologies, and open procurement marketplaces.
Procurement practices are also highly relevant to the
recommendation to support Canadian manufacturers;
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Buy Canadian policies and social and value-based
procurement will be discussed in Section 4.3.3.

Procurement Centralization

Centralization of procurement has potential benefits
during a pandemic. In 2020, the Ontario government
centralized procurement across the Ontario Public
Service and the greater public sector to maximize
buying power [52]. It is estimated that this could
generate total savings of approximately $1 billion
annually and improve supply chain efficiency [52].
As previously described, AHS has centralized
procurement and this has supported cost savings
[40]. The AHS movement to centralized procurement
was implemented alongside new data and traceability
systems (see Section 4.1.3).

Procurement management practices are shared among
other organizations and departments that should

be involved in redesigning procurement practices.

The Office of the Auditor General, Health Canada'’s
Audit and Accountability Bureau, and the Office of

the Procurement Ombudsman are responsible for
procurement planning, tendering, acquisition, and
closure [53]. In relying on a centralized procurement
system, Canadian bodies must ensure that national and
international trade agreements are honoured. Domestic
and international vendors must be able to access

the procurement marketplace, which may require
technological infrastructure or labour specializations.

Ideally, public procurement systems should have

a central oversight body to review processes and
maintain relations between stakeholders [54].
Responsibilities for public procurement system
management must be determined by relevant federal
bodies such as Health Canada and Public Services
Procurement Canada. Health Canada is expected

to play a large role in novel procurement activities.
Currently, Health Canada collaborates with domestic
and international partners when assessing health
and safety risks of products [53]. Health Canada

has existing infrastructure that can lend itself to a
robust procurement system, such as a specialist

to review procurement activities and a Contract
Review Committee to offer regulatory oversight [53].
These activities align with a recent Health Canada
departmental plan to improve post-market surveillance
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of medical devices and focus on international
inspections of health product licence holders to
improve compliance [53]. It is not within the scope of
this report to determine which agency should be given
authority to manage open procurement marketplaces.

A further discussion of procurement is given in Section
4.3.3, "Support Canadian Manufacturers". Stakeholders
described difficulties of new companies, notably
domestic ones, in gaining the large public procurement
contracts that may provide a solid business foundation.
Long contract cycles, inflexible terms, and prioritization
of lowest cost may be barriers for the many new PPE
and pandemic response product manufacturers in
Canada.

Procurement Technologies

In 2017, the Public Spending Forum released the report
Public Procurement Technology Landscape reviewing
procurement technologies that can be leveraged

to improve performance [55]. The Public Spending
Forum report highlights several case studies looking at
digital procurement technology in California, Virginia,
Florida, Portugal, and the country of Georgia. One key
takeaway is that employees working in procurement
will have to adapt to new processes with support and
training. All relevant stakeholders must also be involved
in system planning from inception, which may increase
support for new systems. Procurement needs and
issues should be reviewed on an ongoing basis and
involve diverse stakeholders.

Open Procurement Marketplaces

Open procurement marketplaces are important for
stakeholders outside of public procurement bodies,
and it is important to strengthen these marketplaces in
terms of quality oversight and availability. Emergency
procurement services, such as COVID PPE Help and
the Rapid Response Platform Canada, were introduced
during the COVID-19 pandemic to connect vendors
selling PPE to buyers in need. Stakeholders in the
procurement space believed the emergency buy-
and-sell marketplaces had difficulty coordinating a
planned response. Multiple procurement markets had
been established prior to the COVID-19 pandemic

to meet needs of health care institutions. Different
marketplaces typically vary in clientele. For example,
buyandsell.gc.ca, hosted by Public Services and
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Procurement Canada, posts opportunities for sellers
interested in government contracts [56] whereas
HealthPRO Procurement services focuses specifically
on connecting stakeholders within health care systems
[57]. Stakeholders described that open procurement
marketplaces outside of public systems are important
but would also require quality oversight and vetting of
suppliers to ensure quality.

4.2.2.2 Potential Impact

Centralized procurement systems have shown
significant benefits for stakeholders [55]. Improving
procurement systems may generate cost savings

and improved efficiency, and these benefits would

be realized during usual times as well as pandemic
emergencies. Centralized systems have been
implemented in Virginia (eVA eProcurement) and
Florida (MyFloridaMarketPlace) [55]. Benefits include
improved data transparency, allowing suppliers to see
purchase orders in real time, and reduced need for
manual data inputs. Savings varied between states.
eVA eProcurement was estimated to have reduced
annual administrative costs and increased annual
savings on purchased items by $11 million and $30
million, respectively. The MyFloridaMarketPlace

saved an estimated $2 million per year from reduced
procurement cycles. Online business to business (B2B)
marketplaces offer benefits for both buyers and sellers.
Buyers are given a wide range of options and sellers
gain easy access to buyers [58].

4.2.3 Inform Demand through Enhanced
Scenario Planning and Forecasting

4.2.3.1 Action Items

= Devote research funding and public sector groups to
dedicated modelling of pandemic response product
demand under a variety of potential disease profiles.

* Model use of pandemic products to inform
purchasing and stockpiling, potentially using
traceability data as it becomes increasingly available
and shared.

= Encourage regular data collection and surveillance of
emerging disease threats (e.g., by use of All Hazards
Risk Assessment tools) to identify needed pandemic
products.
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Quality data informs decision-makers on best courses
of action during a pandemic emergency. Stakeholders
stated that epidemiology and modelling expertise

in Canada is high, and that challenges with disease
modelling and forecasting often relate to data
availability [59]. This section considers what embedded
research is needed to support ongoing planning and
forecasting and improve data inputs.

Building on Existing Modelling Capabilities
Throughout the COVID-19 pandemic, scientists and
professionals have convened in groups to create
models to inform decision-making. Modelling groups
have been active on the federal level (e.g., PHAC
modelling group and CanCOVID Network [60], [61]),
provincial levels (e.g., BC COVID-19 Modelling Group
[62], Ontario COVID-19 Science Advisory Table) [63]),
and in non-government institutions (e.g., COVID-19
Modelling Collaborative [64]). COVID-19 models input
factors relevant to disease transmission, individual
and population factors influencing vulnerability (e.g.,
age and gender, pre-existing conditions), and strategic
policies implemented to reduce virus impact [59].
Multiple scenarios are developed to describe the

virus burden given select factors. Ongoing disease
surveillance provides more epidemiological knowledge
and improves accuracy when advancing models of
virus behaviour.

Consideration needs to be given to how resources can
be devoted to experts in these areas to continue work
through non-emergency times. Stakeholders remarked
that it is difficult to sustain pandemic preparedness
groups between emergencies and this would require
strong leadership from decision-makers in health care
to maintain engagement. Stakeholders suggested
regular meetings to update approaches to modelling
pandemic-relevant information. Regular meetings help
with logistical upkeep, ensuring member availability
and up-to-date contact information.

Using Modelling to Inform Product Demand

A primary goal of disease modelling is to understand
case numbers. It is recommended that modelling
efforts also include estimates of health care resource
consumption, including products. In two early
examples, [65], [66] models were created using
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disease profile and hospital capacity inputs to
determine the impact of public health interventions on
health outcomes and the use of pandemic products.
The first model links depletion of hospital resources

- as an outcome of poor intervention measures - to
patient deaths during the COVID-19 pandemic [65],
and the second offers a much-needed prediction
model for pandemic resource requirements in health
care systems [66]. Disease modelling that explicitly
addresses resource consumption is needed.

While reasonable estimates of health resource use can
be made and used to inform modelling, real world and
real time data is important. Stakeholders described that
product-use patterns can evolve quickly; for example,
PPE requirements may go down when communication
technologies (i.e.,, walkie-talkies, baby monitors, iPads)
are distributed to isolated patients to reduce in-person
contact with health care workers. Changes such as
these demonstrate why it is important to have insight
into real-world burn rates for PPE and medical devices,
which may be offered through improved tracing and
inventory management systems.

Stakeholders described a need for additional ongoing
modelling activities. Impacts outside of the health care
system, such as in schools and essential workplaces,
require explicit consideration in forecasting demand.
Consideration of public institutions and essential
workplaces in modelling and forecasting is important.
Modelling of different disease profiles is also important.
Stakeholders stated that there are regular threats that
may lead to an outbreak, and it is difficult to track
each one. Developing models that address a variety

of transmission modes and other factors could help
address uncertainty.

Venues must be established for experts to model new
significant disease threats when identified. The All
Hazards Risk Assessment (AHRA) methodology and
the Capability Based Planning (CBP) system can be
adapted by researchers to identify and prepare for risks
as they emerge. The AHRA methodology has been
developed by Public Safety Canada in partnership with
Defence Research and Development Canada’s Centre
for Security Science. The assessment provides tools to
identify, analyze, and prioritize potential and emerging
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threats [67]. Threats are assessed on an annual basis
and findings are made available to decision-makers.
CBP is utilized by the Canadian Armed Forces to
identify methods of responding to potential threats
[34]. Planning initiatives prepare relevant stakeholders
for generic threats, identifying gaps in tasks needed

to ensure national security. This can be adapted by
pandemic planning groups to actively review emerging
pathogen threats and coordinate with stakeholder
bodies that could engage in pandemic mitigation efforts.

4.2.3.2 Potential Impact

Traceability infrastructure can inform modelling and
demand forecasting. As outlined in Section 4.1.3,
traceability infrastructure aggregates historical data on
product use and can be used as an input in prediction
models to determine needs in future pandemics. Health
Canada has developed novel dashboards that could
inform modelling. Models are more useful when they
are based on high-quality data inputs. Key priorities for
research and governments are to maintain embedded
capacity for modelling activities to understand product
demand, and to evaluate the risk of emerging threats,
ideally at the federal level.

4.2.4 Develop and Maintain Diagnostic
Capacity

4.2.4.1 Action Iltems

= Address health human resource challenges in the
lab sector by investing in training programs for
laboratory technicians and technologists.

GES
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"While reasonable estimates of health
resource use can be made and used to inform
modelling, real world and real time data is
important."

= Create centralized database hosting information on
organizations with diagnostic capacity, including
tests available.

= Build on collaborations and relationships developed
between hospitals and public health labs during
the COVID-19 pandemic, potentially creating new,
recurring forums for communication.

= Create a framework to evaluate an organization's
capacity to pivot in order to help produce diagnostic
equipment or host testing initiatives.

Canadian labs have experienced challenges meeting
the demand for diagnostic tests during the COVID-19
pandemic. These include shortages of essential testing
items (e.g., swabs) and personnel who could carry

out procedures [68], [69], [70]. This section explores
options to bolster capacity for diagnostic testing in
Canada.

Health Human Resources in the Lab Sector

The COVID-19 pandemic worsened existing staffing
constraints at testing facilities [71]. Staff were required
to take on additional logistical, training, community
outreach, and data analytical responsibilities; work
extended hours; and provide support to non-traditional
testing sites [71]. Medical laboratory technologists
(MLTs) and medical laboratory assistants (MLAs)

are two key front-line staff in diagnostic testing.

MLTs perform various medical tests on samples, and
MLAs perform pre-analytic tasks such as collecting
and processing samples and working with testing
chemicals [72], [73].
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A key issue in the lab sector is health human

resources. In 2010, the Canadian Institute for Health
Information (CIHI) reported that nearly half of MLTs
would be eligible to retire within the next decade

[74]. To compensate for lost workers, approximately
400 additional student spots must be added to MLT
programs [75]. Stakeholders remarked that MLTs
typically require three to four years of training. Changes
must be made in the short term to be prepared for the
next pandemic.

Training of lab staff may require adjustment in a
changing landscape. Clinical placement opportunities
for students have decreased over the years due to a
lack of financial capital, a lack of training resources,
workload expectations, and staffing shortages [75],
[76]. Some of these issues have been previously
identified by academic institutions and employers [76].
The Canadian Society for Medical Laboratory Science
(CSMLS) has suggested that revised curricula and
educational models specific to the needs of different
institutions can help train students for positions as
MLTs and MLAs [76]. These include reductions in
clinical placement hours (and/or replacement of front-
line hours with simulations) and models that allow
more students to participate in clinical environments
(e.g., buddy system training) [76].

Products Used in the Diagnostic Process

Supplies of products used in the diagnostic testing
process, such as swabs and reagents, were insufficient.
An Ontario Health document found 15 items used

for diagnostic testing had a medium or high risk of
running out [68]. The federal government turned to
domestic sources of diagnostic products to supplement
supplies and newly signed contracts with plastics

and technology companies [68]. Stakeholders in

the diagnostics space reported challenges finding
companies that could pivot to testing during a
pandemic emergency. Companies that pivoted to
producing diagnostic products faced challenges in
rapidly meeting shifting regulatory requirements.
Challenges related to pivoting are further discussed

in the section on supporting Canadian manufacturers
(Section 4.3.3, while swabs are the focus of a case
study in section 5.3).
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Coordination and Collaboration

Additional efforts to coordinate responses from

the diagnostic sector may also come from non-
governmental organizations. The Canadian Public
Health Laboratory Network (CPHLN) is a national
association in Canada that brings together public
health laboratory professionals and represents
members’ needs [77]. The CPHLN is well-positioned
to play a key role in improving diagnostic capacity
in Canada. The CPHLN's 2016-2020 strategic plan
outlines priorities for the organization [78]. This
includes guidance documents for sharing data
between laboratories, guidelines for emerging and
unknown pathogens, and sharing best practices
between laboratories [78]. Some priorities have
been advanced through recent CPHLN reports [77].
Remaining priority areas and further advancements
should be shared regularly.

The 2018 CPHLN report suggested the creation of a
centralized database hosting information on testing
services and practices in Canadian laboratories [78].
The CPHLN is an ideal lead actor for this initiative.
Provincial testing bodies currently feature public
data on testing services (e.g., Public Health Ontario
Laboratories and Provincial Laboratory for Public
Health Alberta) [79], [80]. The CPHLN and provincial
testing bodies can coordinate integration of testing
information into a platform that creates easy access to
testing service and product details. This information
will bolster diagnostic planning efforts.

In developing national testing strategies, the Center
for Infectious Disease Research and Policy highlights
the need for an expert panel at the federal level to
identify key actions [81]. Although not a panel, the
CanCOVID Network connected health professionals
working in research and policy to collect and share
information to improve the response to COVID-19 [61].
The network includes professionals with expertise in
diagnostics and vaccines and therapeutics, as well as
modelling and clinical trials. The expert panel and/or
CanCOVID Network can be maintained according to
the recommendations in Section 4.2.3.
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4.2.4.2 Potential Impact

The Canadian laboratory sector is thought to have
suffered from historical underfunding. Addressing
capacity issues in the Canadian lab sector may enable
repatriation of some tests that are currently sent
internationally in non-emergency times. Seizing on
the current momentum in the lab sector could lead to
important benefits after the current pandemic.

4.3 Supporting Economic and
Environmental Sustainability

4.3.1 Increase Reprocessing of PPE and
Medical Devices

4.3.1.1 Action Iltems

= Increase adoption of existing reprocessing standards
in Canada through voluntary measures in the
short term, and in the longer term address federal
regulatory enforcement of reprocessing standards.

= Analyze existing capacity for reprocessing in
hospitals and through third parties, and examine
need for further capacity and roles of third-party
reprocessing companies.

= Traceability systems for reprocessed items are a
key start-up cost item for hospitals expanding or
launching a reprocessing program.

= Consider expansion of accredited reprocessing
training programs and require that reprocessing staff
be certified.

Reprocessing refers to the “cleaning, sanitization,
disinfection, decontamination, and/or sterilization of
devices and equipment in health care settings” [82].

It is important to consider the quality, consistency,
and efficacy of reprocessing practices, particularly in
light of the pressures faced in this sector during the
pandemic [83], [84]. There are distinct considerations
of the feasibility of reprocessing products intended

to be reused and those labelled as single-use. This
recommendation primarily focuses on reprocessing of
single-use devices.

An increased reliance on single-use medical devices has
led to environmental and public health harms, supply
chain disruptions, and greater health care expenditures
[83]. Reprocessing, therefore, has important
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implications for the creation of more economically
and environmentally sustainable health care systems
and circular economies [85], [86]. Reprocessing items
labelled as single-use, however, introduces a range of
safety, legal, and ethical issues [82].

Regulatory Framework

The regulatory framework for reprocessing single-

use medical devices and PPE needs strengthening.
Regulatory oversight of single-use reprocessing

is needed at the federal level in Canada and has

long been advocated for by specialists in the area.
Stakeholders described that while Canadian and
international standards and guidelines for reprocessing
single-use devices exist, they are voluntary and this
creates inconsistencies in compliance, efficacy, and
quality [87], [88]. In 2013, Medtech Canada (previously
MEDEC) asserted that reuse and reprocessing of
single-use medical devices by health care facilities

or third-party reprocessing companies should be
regulated by Health Canada as per Canada's Food and
Drugs Act and Medical Devices Regulations [89]. An
increased understanding of liability issues and risks
related to faulty reprocessing will be important as the
practice is increased.

Reprocessing Capacity

Expanded reprocessing requires an evaluation of
capacity. While hospitals typically have in-house
reprocessing sites, these sites may require expansion.
In addition to physical capacity, a tracking and tracing
system is also needed for reprocessed items. When
the item is reprocessed, it becomes the product of the
reprocessing facility rather than the manufacturer. New
bar codes or labels are needed to indicate reprocessing
dates and other information such as number of uses.
These tracking and tracing systems would ideally

link with other inventory systems as well as patient
records (as described in Section 4.1.3 on traceability).
Stakeholders relayed that these systems require an
up-front investment from hospitals, in the range of
CAD$250,000 to $500,000 per hospital.

Consideration needs to be given to what extent third-
party reprocessing companies are required to support
reprocessing outside of large hospitals. Third-party
reprocessing companies have a limited presence in
Canada compared to other jurisdictions such as the
U.S. [82], although it is believed that their presence in
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Canada has increased during the pandemic as new
partnerships were made during the crisis. Existing
third-party reprocessing companies are all U.S.
multinationals, to date there is not one Canadian
reprocessing organization. Items to be reprocessed
must typically be transported across the U.S. border
and back.

Certification and Training

A lack of consistent formal training within Canada’s
reprocessing sector was identified by stakeholders as
an action item. Courses, programs, and certifications
are offered by post-secondary institutions and
standards organizations (e.g., the Certified Medical
Device Reprocessing Technician [CMDRT] Personnel
Certification, developed by CSA Group and

Canadian medical device reprocessing experts) [90].
Stakeholders noted that due to lack of regulation,
facilities may hire staff who do not hold training
certificates. This may lead to issues with quality.
Strengthening enforcement of training requirements
or transforming reprocessing into an accredited
profession may help address this challenge [90].

An analysis of training programs in this field may be
needed to ensure there is sufficient capacity to meet
the growing need in certified reprocessing staff.

4.3.1.2 Potential Impact

While there are regulatory and technical barriers to
expanding reprocessing of single-use devices, there
is a strong base of expertise and practice in this area
in Canada. Stakeholders stated that although one-
time capital investments to address capacity may be
required, and significant changes may take five to ten
years to be realized, a greater reliance on reprocessed
medical devices would result in cost savings and
environmental benefits [91]. Prior to the pandemic, the
Association of Medical Device Reprocessors (AMDR)
reported that reprocessing in North America and
Europe led to lower hospital solid-waste production
by almost 7,100 tons, and greater cost savings of at
least US$470 million for device users in 2018; these
estimates did not give particular consideration to PPE
[83]. Although use of single-use medical devices may
appear less costly in the short term, the lifetime cost
of reusable devices is often significantly lower over
the long term [83], [92], [93]. Expanding reprocessing

‘ csagroup.org

and moving towards a circular economy could also
help achieve some of the United Nations Sustainable
Development Goals (SDGs), according to a 2018 World
Health Organization (WHO) European Region report
[94], [95].

Transforming the medical device industry from a linear
economy to a more circular economy where “products
are maintained in use at the highest-value application
for as long as possible without terminating in disposal”
is a worthy objective [83], [96]. Reprocessing is one
component of a circular economy, among others. In

a circular economy, manufactured products cascade
through a regenerative cycle where material value

is maximized and waste disposal is minimized [83].

A transition to a circular economy is not simple; to
quote MacNeill et al.: "Achieving a circular economy

in health care will require systemic transformation

with buy-in from device consumers, original
equipment manufacturers, regulators, accreditors, and
professional standards organizations alike. This will
require the introduction of complementary market- and
policy-based solutions toward the shared objectives of
eliminating waste and maximizing material and societal
value” [83]. Canada can learn from other jurisdictions,
such as the European Union'’s Circular Economy Action
Plan [83], [97].

4.3.2 Develop Pandemic Response Products
that Are Recyclable, Compostable, or
Biodegradable

4.3.2.1 Action ltems

= Ongoing support of Canadian small and
medium-sized enterprises (SMEs) designing and
manufacturing environmentally friendly products
through existing innovation/economic development
funding bodies.

= Explore alignment with federal initiatives to eliminate
single-use plastic.

= Support can also be given to Canadian SMEs
through contracts.

= More widespread use and acceptance of new mask
types may need to be supported by communication
and education efforts.

= Explore opportunity to focus on masks for the public
given significant waste impact.
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Increased consumption of pandemic response
products during the COVID-19 pandemic has led to
strained supply chains and higher amounts of plastic
and medical waste generated globally [98]-[100].
Greater product use and improper disposal have

and will continue to negatively affect natural biota,
agriculture, and fisheries as well as human and animal
health [101]. To address these challenges, pandemic
response products that are recyclable, compostable,
or biodegradable should be developed and adopted.
In addition, development of responsive and innovative
waste management systems should be further
explored, however the scope for this analysis of waste
management was not available in this report.

Use of biodegradable masks is particularly important
for the public. Surges in consumer PPE use has led

to increased litter in public settings (e.g., streets,

parks, and rivers [100]). Stakeholders stated that
biodegradable masks for public use specifically

should thus be prioritized. Shelf-life concerns about
biodegradable products have also been raised, which
may pose challenges if these products were stockpiled.
Shelf-life management concerns may be ameliorated
by adoption of traceability technologies as described in
Section 4.1.3.

An Opportunity for Canada to Lead

Existing efforts in Canada to research and develop
biodegradable products should be supported and
advanced. The recent development of a single-use
biodegradable face mask made from plant fibre [102],
[103] is an example of a current initiative underway.

GES
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"Existing efforts in Canada to research and
develop biodegradable products should be
supported and advanced."

Referred to as Canadian-Mask or Can-Mask, the fully
compostable and biodegradable mask was developed
by Canadian researchers using locally sourced
materials [102], [103]. The researchers have stated that
the mask materials could also be used to construct
other products such as gauze [103].

There have been several federal initiatives in this space.
In October 2020, Innovation, Science and Economic
Development Canada (ISED) launched two business
challenges for Canadian SMEs interested in developing
compostable masks and recycling technologies for
single-use PPE [100], [104]. In February 2021, Canada’s
Minister of Natural Resources announced a $3.3-
million investment allocated to a Canadian company

to further develop their non-medical biodegradable
and environmentally friendly single-use mask

[105]. Environment and Climate Change Canada is
supporting a project run by the Canadian Coalition for
Green Health Care on “Reducing Health Care-Related
PPE and Medical Single Use Plastic Waste Through
Circular Economy Principles” [106].

Stakeholders noted that as environmentally sustainable
technologies and domestic capacity already exist in
Canada, future efforts should focus on accelerating
research related to scaling up technology production
and distribution. Scaling up production is also likely to
lower market and manufacturing costs. Stakeholders
described inflexible procurement practices that make it
difficult for new products and smaller batches to gain
contracts. They also described brand preferences for
certain products that lead to less diversity in product
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use, which would need to be addressed with education
efforts to ensure users have confidence in product
equivalence and efficacy. These issues are discussed
in more detail in sections on procurement and mask
design but are also relevant for new environmentally
friendly products.

4.3.2.2 Potential Impact

Manufacturing recyclable, compostable, and
biodegradable pandemic response products has
several benefits. Through use of locally sourced
materials and facilities, there is a potential for

the widespread adoption of a “made-in-Canada”
biodegradable mask that supports domestic
manufacturing and economic development. There
is already significant Canadian expertise in these
technologies that could position Canada as a
future leader in this product category. There is a
synergy between this recommendation and the
recommendation to support Canadian manufacturers
(Section 4.3.3).

Widespread use of more environmentally friendly
masks would also advance UN SDGs such as SDG 3:
Good Health and Well-being and SDG 12: Responsible
Consumption and Production [103] among others.
The UN Environment Programme estimates that the
annual financial cost of plastic waste to industries such
as tourism and maritime transport is approximately
$40 billion globally [107]. Scaling up quality and
environmentally friendly masks may lead to cost
savings in other sectors and support overall health
and wellness in Canada.

4.3.3 Support Canadian Manufacturers
4.3.3.1 Action ltems

= Explore the sustainability needs of companies to
continue in this space as demand shifts and ensure
at least minimum levels of domestic production
maintained.

= Explore adoption of Buy Canadian public
procurement policies, in line with trade agreements.
= Aim to prioritize Canadian manufacturers in

agreements for virtual product stockpiles/production
lines.
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= Pursue education and communication efforts to
ensure equivalent products are procured widely (i.e.,
change requirements from N95 to N95 or equivalent,
e.g., PFE95).

* Implement social and value-based procurement
practices, which may overlap with Buy Canadian
policies.

= Support export of Canadian products.

= International alignment of standards and regulations
will facilitate exports.

Canada must ensure it has adequate domestic
production capacity over the long term. Similar to other
advanced economies, manufacturing in Canada has
markedly declined since the early 2000s [108]. Currently,
manufacturing represents approximately 10% of
Canada'’s gross domestic product (GDP) [109]. Research
has shown that manufacturing decline has contributed
to wage stagnation and loss of quality jobs [110].

A lack of domestic production capacity was notable
for critical PPE products early in the pandemic;

more recently, a lack of domestic vaccine production
capacity has been a topic of national policy action
[111], [112]. The associate assistant deputy minister at
ISED emphasized the value of domestic production in
a National Post article: “If | was taking a lesson away
from this, it's really you never want to be a country that
can't build things ... It's really important to be able to
make things in a country” [113].

Many domestic companies have pivoted or massively
scaled up their production of pandemic response
products, but it is well recognized that peak levels of
demand will not continue. Canadian manufacturers
face many challenges, such as the need for late-stage
growth capital [114], [115]. Embracing policies aimed
at increasing opportunities for these firms should be
further explored. This recommendation examines how
support for Canadian manufacturers can be advanced
through changes to procurement policies and other
types of agreements.

Shaping Domestic Production through Strategic
Procurement

Explicit Buy Canadian public procurement policies
have been suggested by stakeholders as one pathway
to supporting Canadian manufacturers. In doing so,
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procurement officials must ensure procurement-
related obligations outlined in existing domestic or
international trade agreements are met (e.g., [116]).
Additionally, companies that were given government
aid as part of the COVID-19 response should be required
to move and sustain a minimal (but economically
significant) percentage of their sourcing and production
back to Canada. A key challenge is defining “Made in
Canada”; stakeholders describe that complex supply
chains will still rely on foreign inputs and materials, and
this is not expected to change in the short term.

Rigid procurement practices may hinder the ability for
Canadian SMEs to win contracts vital to their survival.
Looking at one product category, in this pandemic we
saw that a preference for the N95 mask led to significant
challenges in access to FFRs. Stakeholders described
that several organizations, even in 2021, still require an
N95 mask and are not purchasing equivalent products
such as the Canadian-made PFE95. Stakeholders
emphasized the need for procurement RFPs to open
requirements for FFRs to N95s or equivalent. This may
require working with unions and occupational health
and labour groups to ensure that workers and their
representatives understand that they are protected by
N95 equivalents. Diversifying supply chains by working
with multiple suppliers of critical products can help build
resilience [110].

Stakeholders described social procurement (also
termed sustainable procurement) as a promising
practice that government and other institutions can
undertake to achieve multiple policy objectives,
including support of domestic manufacturers. Social
procurement can be defined as “leveraging existing
procurement spending to create a social value” [117].
These initiatives use government buying power to drive
broader value and may enable greater opportunities
for domestic companies. During procurement cycles,
points may be awarded to contract bidders for
domains such as environmental and labour practices.
International standards for guiding sustainable
procurement were established in 2017 through 1SO
20400 [118]. Public and private institutions across
several jurisdictions have implemented social
procurement policies, including in Scotland [119],
Victoria Government, Australia [120], the UK [121],
[122], and the City of Toronto [123], to name a few.
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There is also a growing body of literature focused on
widening considerations of value within health care
procurement to support better outcomes - termed
value-based procurement (VBP) [124]. Although

it differs based on type of purchase, health care
procurement has traditionally been driven by narrow
price-based sourcing strategies [124]. Stakeholders
highlighted the importance of VBP, which focuses
on applying a more holistic evaluation during the
purchasing of goods and services to enable better
long-term outcomes. Considerations around price
are not omitted under this paradigm; rather, VBP
extends criteria to include other forms of value such
as improved quality of life [124]. In Ontario, VBP was
recommended by experts in 2014 and 2017 reports,
indicating an interest in advancing a more holistic
approach to procurement [125]. Moving away from
purchasing decisions based solely on price may
support Canadian firms to be more competitive,
although Canadian firms may also be competitive
on price as well.

Barriers to implementation have inhibited advancement
of value-based and social procurement across Europe
and North America. A 2009 literature review identified
limited organizational capacity, lack of knowledge,
and complexity in assessing social value as some

of the barriers for implementing social procurement
[126]. A 2018 Deloitte report identified key barriers

to implementing VBP as organizational immaturity,
low health care provider capacity, lack of experience
among suppliers, and complexities with qualitatively
measuring value (e.g., patient comfort) [124]. A 2017
report submitted to the Ontario government describes
a lack of clarity within existing procurement guidelines
and health care silos as an impediment to VBP
implementation [125].

There are a range of best practices for implementing
VBP and social procurement that have been described
in the literature. The Deloitte report suggests adopting
the following best practices to overcome these barriers:
a focused approach where purchases are prioritized
based on factors such as potential impact, complexity,
and readiness for change; a step-by-step methodology
that is adapted based on needs; and supporting
multidisciplinary collaboration as well as openness to
change among internal stakeholders. MedTech Europe
has also recommended similar practices to advance
VBP in health care settings [124].
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4.3.3.2 Potential Impact

There are many benefits to having a stable domestic
production base in Canada. Relying solely on imports
for several critical products left Canada extremely
vulnerable at the beginning of the pandemic, and

this must not be repeated. As previously highlighted,
manufacturing jobs are typically well paid and support
other sustainability goals.

Implementing social procurement and VBP can
facilitate long-term positive impacts across economic,
environmental, and social lines. A 2017 analysis of
procurement reforms within the Ontario health care
system, including VBP, estimated that reforms would
result in cost savings of at least $500 million annually
[125]. The report highlights cost-savings of up to 8%
associated with adopting VBP in other jurisdictions.

A 2018 McKinsey & Company report estimated that a
medium-sized medical technology company in Europe
can achieve 2.5 to 5.0% economic growth over a
three-year period through proactive investment in VBP
[127]. In Spain, Catalonia health authorities used a VBP
approach to procure cardiac medical devices, resulting
in various benefits including reduced hospital visits and
improved patient experience [125].

4.3.4 Support Innovation and Evidence
Generation for New Technologies

4.3.4.1 Action Items

= Provide ongoing support to create an innovative
environment in Canada.

= Examine intellectual property (IP) issues related to
open-source design and 3D-printing technologies.

= Evolve evidence generation and health technology
assessment methods to capture emerging evidence
during pandemics and emergencies.

= Give support to evidence generation for structural
changes in built environments needed to improve
ventilation, sanitization, and disease screening.

Innovative technologies offer new approaches

to mitigate pandemic impact and improve health
outcomes. Innovation support and incubation has
been an area of policy focus in recent years [128],
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[129]. It is important to address ongoing challenges
related to creating an innovative environment in
Canada, such as supporting scaling and addressing

IP issues. Major innovations and structural changes to
improve ventilation, cleanliness, and enhanced disease
screening in public spaces and workplaces will require
additional efforts and evidence to advance.

Creating an Innovative Environment

In 2017, the Government of Canada committed to
spending $950 million over five years to support
business-led superclusters with the largest potential
for growth and innovation [130]. A 2020 report

from Canada'’s Industry Strategy Council outlines
recommendations to build innovation and support
evidence generation for new technologies at the macro
level [43]. To strengthen Canada’s R&D and innovation
ecosystem, actions such as strengthening Canada'’s
Digital Charter and IP strategy and modernizing
government programs to promote short- and long-term
investments in innovation and R&D are recommended
[43]. For the health/biosciences sector, in particular,
activities such as streamlining and measuring
regulatory approval processes against international
actors to enable more efficient entry of innovative
products into the domestic market are recommended
[43]. The federal 2021 budget announced billions in
new funding to support innovation [131].

Although Canada has strong research and
development (R&D) capabilities and ranks relatively
high on measures such as early-stage entrepreneurial
activity, issues such as the inability of Canadian
companies to grow to scale persist [43], [132].
Compared to OECD peers, Canada ranks relatively
low on indices of innovation such as enforcement of
IP regimes, and adoption of robotics and e-commerce
[43, 132, 133]. Emerging technologies face additional
burdens between inception and introduction to the
market. To address these and related challenges,
action is required across sectors and at various levels.
National partnerships of health organizations are
already emerging to address market access challenges
for innovative Canadian products, such as the CAN
Health Network [134].
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Standardization plays an important role in fostering
innovation and evidence generation for nascent
technologies. The SCC launched its Innovation
Initiative in 2017 to assist Canadian innovators with
leveraging the standardization system to amplify
their organizations' growth. The initiative outlined a
pathway with four key steps (preparation, proposal,
development, and adoption) and grouped key
actors into three entities (government, industry, and
standardization) [132]. These efforts were amplified
during COVID-19 [132].

Government funding opportunities could be
introduced to help address some of these challenges.
Stakeholders noted that evaluation capabilities for
smaller and newer companies could be enhanced at all
levels of government to better direct investments. The
process of developing, testing, and scaling innovation
to achieve a sustainable impact requires buy-in and
support from actors across the value chain (e.g.,
research institutions, government, and incubators
and accelerators) [135]. Funding opportunities could
be introduced for facilities manufacturing and/

or distributing nascent technologies to facilitate
networking, development, and scaling. Evidence
generation and technology assessment bodies, such
as the Canadian Agency for Drugs and Technology

in Health, will need sustained funding to be able to
innovate their methods and ensure responsiveness
during emergencies [136].

Specific Technologies Combatting Infectious
Disease

Many relevant technologies to detect infectious disease
and create cleaner environments are used in other
jurisdictions but have not yet been widely adopted in
Canada. For example, despite being widely adopted

in Asia following the SARS outbreak in 2003, thermal
scanning has only been used in some Canadian
airports following the pandemic [137], [138]. UV robotic
sanitization is also more widely used outside of Canada
[139]. While these technologies may not have proved to
be effective against detecting and limiting COVID-19,
they may be critical for different viruses. There is also

a need for improved ventilation and building design; a
cleaner indoor has additional benefits beyond limiting
infectious disease spread, particularly in schools [140],

GES
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[141]. The embedded nature of these technologies
means they can't easily be put in place in a reactive
nature to future pandemics, and sustained attention
and investment is needed [142].

Additional evidence generation regarding the
effectiveness of embedded technologies against
infectious disease, such as ventilation, thermal
scanning, UV sanitization, and other robotics in

the Canadian setting, may be needed to inform
policymaking processes and health technology
assessments. Evidence generation would ideally
incorporate flexibility for unknown pandemic profiles.
Thresholds for adoption and implementation of new
technologies during a pandemic may also merit
consideration by evaluation and assessment bodies.
Improved ventilation, and overall cleaner workplaces
and public settings, are needed and will be expected
by returning workers [143]. Optimal implementation of
these changes will require significant considerations
across different government funding silos and the
private sector.

4.3.4.2 Potential Impact

Stakeholders described the importance of supporting
innovation and evidence generation that has the
greatest potential for impact and success in a
competitive global marketplace. Canadians firms
describe that investment in advanced manufacturing
technology is needed for them to make a high-quality

product that is competitive among outside bidders [111].

Strengthening the innovation policy ecosystem could
increase the number of available medical products.
For example, a study from 2021 suggested that public
funding increases pharmaceutical R&D in public
institutions [144].

5 Case Studies of Key Products
lllustrating Differences between
Current and Future Ecosystems

Case studies demonstrate differences between the
current state of the ecosystem and a desired future
state. In the future state, concepts are mapped to the
corresponding report recommendation.
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5.1 Case Study: Face Filtering Respirators
for Health Care Workers

Current State

N95s are the preferred FFR.

= N95s are FFRs built to NIOSH (U.S.) standards.
Some groups will not accept products that are
equivalent to N95 FFRs.

= Awareness of equivalent products is low.

FFRs are single-use items and are not reprocessed
except in emergencies.

FFRs require fit testing to be effective.

FFRs are stockpiled, but inventory is not rotated.

= Insight into burn rates and distribution of FFRs
throughout the health system is limited.

= Stockpiles contain expired products due to lack of
inventory management and rotation.

Guidelines on use of FFRs limit use to workers
treating patients with COVID-19 performing specific
procedures.

Future State

There is a stable base of Canadian manufacturers
producing PFE95s. These firms supply organizations
across Canada through procurement contracts.
PFE95s are not only accepted in Canada,

but domestic manufacturers export products
internationally.

= Support Canadian manufacturers

= Update procurement practices

= Align regulations and standards internationally

In addition to FFRs, there is a stable supply of
surgical masks, elastomeric respirators, and other
new products that are more purposefully designed
for use in the health care setting. Diverse product

options, including biodegradable ones, enables
broader use of effective masks and FFRs.

= Improve mask design, standards, and guidance
= Support innovation and evidence generation

= Design products that are recyclable/compostable/
biodegradable
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= Stable supply is complemented by insight into how
many FFRs are being used in routine practice, and
how many are stockpiled. Fluctuations in data about
mask usage may be used to signal infectious disease
outbreaks.

= Invest in traceability infrastructure
= Redesign the NESS

= Inform demand with forecasting and scenario planning

= When demand increases are detected, procurement
bodies may turn to pre-existing agreements about
production capacity held in reserve and/or plan for
imports under flexible arrangements such as interim
orders.

= Inform demand with forecasting and scenario
planning

= Update procurement practices
= Align regulations and standards internationally
= Support Canadian manufacturers

5.2 Case Study: Domestic Manufacturers
Pivoting to Produce Hand Sanitizer

Current State:

= Hand sanitizer supply chains are complex. There
may be multiple components in the final product that
need to be shipped from different sources: the bottle,
which may arrive as a pellet to be injection blown
into a bottle; the sanitizer itself, which may need
mixing; the sanitizer needs to be added to the bottle
and the cap needs to be added, which may need
moulding similarly to the bottle.

= These activities may take place in different sites and
may lead to the components travelling thousands
of kilometres and requiring thousands of square
feet of manufacturing sites and warehouses. The
process from “pellet to pallet” may take three months,
involving multiple companies and dozens of staff.

= Materials used in the bottle and cap may not be
recyclable or biodegradable.

= Canadian brewers were keen to support the
COVID-19 response and many shifted to producing
ethanol of the quality needed for hand sanitizer. For
some producers this was the first time entering a
regulated market such as medical devices, which can
be an extremely large hurdle for firms to overcome.
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= Uncertainty and procurement in unregulated
marketplaces may lead to retail organizations
engaging in price gouging, or in receiving faulty or
counterfeit products [145].

= There may be some resultant quality issues and
product recalls.

= As of October 2020, Health Canada reported having
to recall more than 100 hand sanitizers.

Future State:

= Vertically integrated manufacturing firms streamline
the sanitizer production process into a single facility
located in Canada. Ethanol is produced locally along
with the bottle and cap moulded on site. This reduces
the labour needs, shipping, warehousing, and
manufacturing footprints, and yields environmental
and cost benefits. The product can therefore be
competitive on price. Production and delivery times
are also shortened. Materials used in the bottle and
cap are recyclable, compostable, or biodegradable.

= Support Canadian manufacturers

= Develop products that are recyclable/compostable/
biodegradable

= Support innovation and evidence generation
= Hand sanitizers are purchased in buy-and-sell

marketplaces with appropriate oversight to ensure
quality.

= Update procurement practices

= Quality assurance testing is conducted routinely at
Canadian facilities.
= Invest in product testing infrastructure

5.3 Case Study: Sustainability in Swab
Production

Current State:

= Urgent need for swabs led to high levels of
procurement from foreign sources rather than
domestic suppliers.

= Temporary regulatory changes enabled importation
of foreign products easily; the process to gain
regulatory approval for new domestically
made products is more challenging. Canadian
organizations are not prioritized in procurement.

GES
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= Minimum level of product criteria for swabs are not
clear.

= Reliance on just-in-time procurement systems create
significant shortages for critical products such as
swabs [146], [147].

Future State:

* Plans are developed for regulatory requirements for
critical pandemic response products that consider
short-term and long-term needs for products in
an emergency. Agreements are developed with
Canadian SMEs and other domestic producers
to understand pivoting needs and capabilities to
respond to crises.
= Support Canadian manufacturers

= Align regulations and standards internationally

» Swabs are included in stockpiles and inventory is
rotated to prevent waste. Local sourcing is prioritized.

= Redesign the NESS
= Develop and maintain diagnostic capacity
= Update procurement practices

6 Discussion

This report found that support for Canadian
manufacturers will be critical to ensuring a self-
sufficient and sustainable domestic pandemic response
products ecosystem. There are many ways to achieve
this support. Simply, buying their products in large,
sustained quantities as might occur through large
public procurement contracts and agreements is
encouraged.

It is well understood that the peak demand seen for
pandemic response products will soon be slowing.
What are the implications of this imminent demand
shift for the nascent pandemic response products
ecosystem in Canada? Manufacturers who pivoted
into this space may soon return to their original core
businesses. This space will continue to evolve, and

it may be natural to expect that manufacturers will
pivot away from pandemic response products. It will
be important to maintain an understanding of what
production capacity exists if rapid pivoting were to be
needed again, and how best to support that pivoting.
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Some of the quality infrastructure issues identified
early in the pandemic have been addressed quickly.
Domestic product testing capacity has been increased.
Canadian standards have been developed for FFRs. In
addition, regulatory changes through interim orders to
facilitate imports were lauded by stakeholders.

There have also been important strides in collegiality,
networking, relationship building, and data sharing.
Stakeholders were keenly aware that some of this
momentum may be lost once the crisis passes. Some
recommendations were made on how to potentially
sustain networks.

Health human resources are an important factor that
received some attention in this report. Increased training
needs in the laboratory and reprocessing sectors were
identified. Some stakeholders further called for a full-
scale review of health human resources needs along
with an analysis of whether university and college
training programs can support Canada’s economic
goals. This may be a topic for future research.

There are limitations to note in this report. As in the first
report, some relevant geographical perspectives were
not represented in our stakeholder interview sample.

In particular, rural, remote, and Northern stakeholders
were underrepresented. It is also possible that use of
snowball recruitment methods led to an echo-chamber
of similar-minded individuals being interviewed. It is
noted, however, that stakeholders came from a diverse
range of disciplines, including government, standards
development, academia, and manufacturing.

It was not possible to address all domains of the
feasibility framework (operational, technical, economic,
schedule, and impact) for each recommendation,
given their broad and diverse scopes. Action items

are intended to show a pathway towards a future

state; however, it is recognized that additional work

is needed to fully understand the feasibility of each
recommendation.
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The urgency and importance rankings are to be
interpreted with caution given the limited number

of responses. In particular, the open text comments
described that the survey's limited description of
clinical integration as a key aspect of the traceability
recommendation, and the vague nature of the
recommendation on innovation, hindered scoring of
these recommendations.

The findings of this report on action items and impact,
as well as the first report characterizing the ecosystem
and developing recommendations, was in alignment
with the May 2021 Auditor General's report on securing
PPE and medical devices [20]. It identified similar
issues with the management of the NESS, particularly
with respect to inventory management, as well as the
positive changes made to date by Health Canada and
PHAC, such as those made to the licensing process

to facilitate importation of goods. It also identified a
need to strengthen quality infrastructure in Canada,
with particular emphasis on domestic product testing
needs. It is encouraging to see alignment between the
Auditor General'’s report, the response from Health
Canada, PHAC, and Public Services and Procurement
Canada, and the current report.

7 Conclusions

Support of Canadian manufacturers is critical to
ensuring a self-sufficient and sustainable pandemic
response products ecosystem. This support can be
achieved through multiple mechanisms, including
prioritizing these suppliers in purchasing, supporting
innovation and development, maintaining affordable
product testing capacity, and making it easier to export
products by aligning on international standards and
regulations. The need to maintain domestic production
capacity can also be balanced with other important
objectives, including reducing environmental impacts.
A quote widely attributed to Winston Churchill is to “not
let a crisis go to waste”; it is hoped that lessons learned
from the COVID-19 pandemic lead to positive changes
in the Canadian ecosystem.
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Appendix A —-Survey of the Project Advisory
Panel: Prioritization of Recommendations
to Improve Canada's Pandemic Response
Products Ecosystem

Thank you for taking this survey to help inform prioritization of the 12 recommendations made to support the
development of a self-sufficient and sustainable pandemic response products ecosystem in Canada.

We will present to you with the 12 recommendations along with a brief description of what they entail. You will then
be asked to assign a score for each recommendation’s urgency and importance.

A score of 1indicates lowest urgency/importance and a score of 5 indicates highest urgency/importance. You do
not have to distribute your scores (i.e., you can give all the recommendations a score of 5 if you wish).

Additional comments or feedback you may have are welcome.

Providing Quality Infrastructure
Recommendation 1: Improve Mask Design, Standards, and Guidance

Brief description:
» Develop standards for consumer masks
» Design masks that address issues including breathability, filtration efficiency, and fit

= Explore new designs to improve resiliency in mask options, and feasibility of alternatives including elastomeric
respirators

= Develop guidance on mask use in health care settings that addresses aerosol transmission (i.e., better
understanding of who needs to wear what mask under what conditions)

Additional Comments (open text - no word limit):
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Recommendation 2: Invest in Product Testing Infrastructure

Brief description:

= Support international harmonization of standards by providing enhanced international leadership in standards
development

» Create a centralized database of Canadian labs and institutions with testing capacity, both accredited (by any
accreditation body) and non-accredited

= Enhance collaborations with university and college labs with product testing capacity and explore need for
accreditation support

Additional Comments (open text - no word limit):

Recommendation 3: Invest in Traceability Infrastructure

Brief description:
= Adopt traceability standards in Canada, e.g., existing GS1 standards

* Implement traceability technologies, e.g., Enterprise Resource Planning (ERP), to track and trace data across
supply chains, manage inventory supplies, and support quality and safety

Additional Comments (open text - no word limit):
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Recommendation 4: Align Regulations and Standards Internationally

Brief description:

= Collaborate with regulatory authorities in jurisdictions outside Canada to reduce barriers to accepting Canadian
products and standards

» Create pre-designed emergency interim orders to be enacted by Health Canada based on pre-defined triggers
(e.g., declaration of a pandemic)

Additional Comments (open text - no word limit):

Ensuring Adequate Supply
Recommendation 5: Redesign the National Emergency Strategic Stockpile (NESS)

Brief description:
* Implement new technologies in NESS management to keep stockpiles fresh and circulating into routine inventory
* Improve coordination and communication between the NESS and provincial stockpiles

= Explore use of tiered stockpile systems and/or agreements with manufacturers about production lines held in
reserve for emergency situations

Additional Comments (open text - no word limit):
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Recommendation 6: Update Procurement Practices

Brief description:
= Explore adoption of social-values based procurement and movement away from lowest-price procurement

» Explore movement to centralized procurement offices for provincial health authorities, similar to practices in
Alberta

= Qutside of provincial health authorities, facilitate centralized open procurement marketplaces that connect
buyers and sellers of pandemic products, with an oversight body to ensure safety and quality of goods in the
marketplace

Additional Comments (open text - no word limit):

Recommendation 7: Inform Demand through Enhanced Scenario Planning and Forecasting

Brief description:

= Devote research funding and public sector groups to dedicated modelling of pandemic response product
demand under a variety of potential disease profiles

* Model use of pandemic products to inform purchasing and stockpiling, potentially using traceability data as it
becomes increasingly available and shared

* Encourage regular data collection and surveillance of emerging disease threats (e.g., by use of All Hazards Risk
Assessment tools) to identify needed pandemic products

Additional Comments (open text - no word limit):
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Recommendation 8: Develop and Maintain Diagnostic Capacity

Brief description:

= Address health human resource challenges in the lab sector by investing in training programs for laboratory
technicians and technologists

= Create centralized database hosting information on organizations with diagnostic capacity, including tests available

= Build on collaborations and relationships developed between hospitals and public health labs during the
COVID-19 pandemic, potentially creating new, recurring forums for communication

= Create framework to evaluate capacity of organizations to pivot to help produce diagnostic equipment or host
testing initiatives

Additional Comments (open text - no word limit):

Supporting Economic and Environmental Sustainability
Recommendation 9: Increase Reprocessing of PPE and Medical Devices

Brief description:
* Increase adoption of existing reprocessing standards in Canada

= Analyze existing capacity for reprocessing in hospitals and examine need for further capacity and roles of third-
party reprocessing companies

= Expand accredited reprocessing training programs

Additional Comments (open text - no word limit):
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Recommendation 10: Develop Pandemic Response Products that are Recyclable,
Compostable, or Biodegradable

Brief description:
= Invest in research initiatives to develop environmentally-sustainable PPE

* Prioritize biodegradable PPE to reduce impact of improper disposal and develop guidelines for waste
management facilities

» Create guidelines to educate users on new PPE

Additional Comments (open text - no word limit):

Recommendation 11: Support Canadian Manufacturers

Brief description:

= Explore the sustainability needs of companies to continue in this space as demand shifts and ensure at least
minimum levels of domestic production maintained

= Explore adoption of Buy Canadian procurement policies and agreements for virtual product stockpiles/
production lines

= Support export of Canadian products

Additional Comments (open text - no word limit):
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Recommendation 12: Support Innovation and Evidence Generation for New Technologies

Brief description:

= Support evidence generation for structural changes needed to improve sanitization and ventilation advances

Additional Comments (open text - no word limit):
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Appendix B -Feasibility Assessment
Framework Used to Guide Stakeholder

Interviews

Figure 5: Feasibility assessment framework used to guide stakeholder interviews

Operational:
Is it allowed?

Technical:
Can it be done?

Economic:
Is it affordable?

Schedule:

How long will it take?

Impact:
What is the impact?
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In order to encourage the use of
consensus-based standards solutions to
promote safety and encourage innovation,
CSA Group supports and conducts
research in areas that address new or
emerging industries, as well as topics and
issues that impact a broad base of current
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© 2021 Canadian Standards Association. All Rights Reserved.



	Executive Summary
	1 Introduction
	2 Methodology 
	2.1 Development of a Feasibility Assessment Framework
	2.2 Survey of the Project Advisory Panel to Prioritize Recommendations
	2.3 Stakeholder Interviews
	2.4 Development of Case Studies to Illustrate Key Differences between the Current and Future Ecosystems

	3 Summary of Results 
	3.1 Survey of the Project Advisory Panel to Prioritize Recommendations
	3.2 Stakeholder Interviews

	4 Feasibility Assessment of Proposed Recommendations to Move Towards a Self-Sufficient and Sustainable Ecosystem of Pandemic Response Products 
in Canada
	4.1 Providing Quality Infrastructure
	4.1.1 Improve Mask Design, Standards, 
and Guidance
	4.1.2 Invest in Product Testing Infrastructure
	4.1.3 Invest in Traceability Infrastructure
	4.1.4 Align Regulations and Standards Internationally

	4.2 Ensuring Adequate Supply
	4.2.1 Redesign the National Emergency Strategic Stockpile (NESS)
	4.2.2 Update Procurement Practices
	4.2.3 Inform Demand through Enhanced Scenario Planning and Forecasting 

	4.3 Supporting Economic and Environmental Sustainability 
	4.3.1 Increase Reprocessing of PPE and Medical Devices
	4.3.2 Develop Pandemic Response Products that Are Recyclable, Compostable, or Biodegradable
	4.3.3 Support Canadian Manufacturers
	4.3.4 Support Innovation and Evidence Generation for New Technologies 


	5 Case Studies of Key Products Illustrating Differences between Current and Future Ecosystems
	5.1 Case Study: Face Filtering Respirators for Health Care Workers
	5.2 Case Study: Domestic Manufacturers Pivoting to Produce Hand Sanitizer

	6 Discussion
	7 Conclusions
	References
	Appendix A – Survey of the Project Advisory Panel: Prioritization of Recommendations to Improve Canada's Pandemic Response Products Ecosystem
	Providing Quality Infrastructure
	Ensuring Adequate Supply
	Supporting Economic and Environmental Sustainability

	Appendix B – Feasibility Assessment Framework Used to Guide Stakeholder Interviews
	CSA Group Research



