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Antimicrobial Resistance

According to a 2014 worst-case forecast, antimicrobial resistance (AMR) infections could cause ten million deaths
each year globally by 2050. Antimicrobial resistance (AMR) occurs when microbes become resistant to antimicrobial
drugs, such as antibiotics. These microbes pose serious threats to public health, the economy, and the environment.

AMR’s growth is driven primarily by use (including overuse and misuse) of antimicrobial drugs in human healthcare
and agriculture. Other factors include climate change and the easy circulation of people and animals around the
world.

AMR is increasing, which could reduce the efficacy of antimicrobial drugs that are critical for healthcare and
agriculture. As these drugs lose effectiveness against microbes with acquired resistance, the prevention and
treatment of infections may become more expensive and difficult.

AMR could bring far-reaching challenges, including reduced trust in healthcare, disruption of food systems, and
increased competition for social services. If reduced access to effective antimicrobials worsens health outcomes,
dissatisfaction with healthcare could spread. This could also lead some people to alternative and possibly risky
sources of antimicrobials.

On the other hand, the disruptions caused by AMR could also create opportunities. Research into new antimicrobial
drugs and new ways of coping with microbial infections is accelerating. Ongoing efforts to take a holistic or One
Health approach to AMR could inspire new approaches to other complex problems. Worries over AMR in healthcare
contexts could lead to improved patient care standards and faster adoption of sustainable agriculture practices.

This brief aims to deepen readers’ understanding of AMR and its implications for a range of policy areas, including
some that may be unexpected. Anyone who engages with the following areas might find this brief relevant to their
work: agriculture, environment, food, governance, health, industry, research and development, reconciliation, rights
and social justice, security, and work. Thinking about the changes shaping the future of AMR can help decision-
makers understand some of the forces already influencing their policy environment. Considering the potential
implications of such changes can also help policymakers identify opportunities to make decisions today that may
benefit Canada in the future.
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Introduction

A 2014 worst-case forecast by the United Kingdom’s Review on Antimicrobial
Resistance suggested that by 2050, AMR infections could cause ten million
deaths each year globally.! AMR occurs when microbes, such as fungi,
bacteria, viruses, and parasites, adapt to resist the effect of antimicrobial
drugs. These microbes pose serious threats to public health, the economy, and the
environment. The discovery of drugs capable of treating infections caused by these
microbes remains one of the great triumphs of modern medical science. Antibiotics
are still the best-known antimicrobial drugs, but this category also includes antiviral,
antifungal, and antiparasitic drugs.

AMR happens over time, as microbes evolve and gradually acquire genetic
resistance to drugs designed to kill them. Certain microbes, sometimes called
“superbugs,” can resist a broad range of antimicrobials and can cause infections that
are especially difficult to treat.

Any use of antimicrobials, no matter how necessary and careful, can increase AMR.
However, overuse and misuse of antimicrobials in human healthcare and agriculture
are the key factors pushing AMR to problematic levels.? Another is how easily AMR
microbes move among humans, animals, and their environments. This is due in
large part to antimicrobial environmental pollution from human and animal waste;
public health challenges linked to food systems, dense populations, or poor hygiene;
and global trade and travel networks that transport microbes across borders.

AMR and human healthcare

Antimicrobial drugs remain “critical infrastructure” for human healthcare.
Effective and affordable antimicrobials are readily available in many
jurisdictions around the world, but this might change in the coming decades.

Even highly developed regions like the European Union already experience
shortages of certain antibiotics.® In other regions, the price of some common and
generic antimicrobials has risen steeply.* Considering these trends and the growth
of AMR, access to effective and affordable antimicrobials may become less secure
in places where they are currently plentiful. The slow pace of antimicrobial discovery
in recent years is a complicating factor.®> Despite the importance of antimicrobials,



relatively poor returns on investment have made pharmaceutical companies
reluctant to pursue antimicrobial discovery and development.

If AMR causes existing antibiotics to be ineffective and new alternatives do not
emerge, routine medical procedures may become very risky. Antibiotics are used to
prevent or treat post-operative infections and compensate for suppressed immune
responses from treatments like chemotherapy. If AMR increases, more people may
die or need radical interventions such as amputations. Health inequities could also
worsen, particularly for vulnerable groups such as racialized communities, people
living in poverty, children under five, and the elderly. These groups already
experience disproportionate levels of negative outcomes from drug-resistant
infections, and this could worsen if antimicrobials become less effective and more
expensive.®

With global rates of AMR on the rise, its negative impacts are already apparent.
According to one study, AMR caused 1.27 million deaths in 2019.7%i This means
that AMR is already hitting vital systems.8ai Healthcare is seeing increased
pressures and rising costs due to longer hospital stays and more expensive
treatments for AMR-related infections. Economies are adversely affected by
declining productivity due to longer absences and the rising healthcare costs of
longer, more severe iliness.

AMR and agriculture

AMR threatens agribusiness® and food security.1°

Antimicrobials, including several medically important types, remain critical for
agriculture and aquaculture.*! Antimicrobials are used to prevent or treat outbreaks
of disease that could endanger animal health and threaten production. Antimicrobial
pesticides, such as fungicides, are also commonly used in crop production.?

Untreatable infectious outbreaks in agriculture and aquaculture could lead to
catastrophic losses for individual producers. They may also drive up insurance,
labour, and facilities costs across the sector. These challenges to producers could
have negative knock-on effects for rural economies. Significant disruptions to the
agricultural sector and resulting rises in food prices could threaten food security for
segments of the population and possibly the nation. AMR could also reduce
consumer confidence in the food system if outbreaks of drug-resistant food-borne
illnesses become more common.*3



AMR is constantly evolving as it interacts with a wide range of forces.

Research suggests that AMR and its impacts are worsening, though at
different rates around the world depending on antimicrobial availability and
stewardship efforts. Severe challenges have already been reported in some low-
and middle-income countries.'# High-income countries in the Global North are not
immune to these challenges. Recent data on AMR in the United States notes that
deaths from so-called “superbugs” increased by 15% throughout the COVID-19
pandemic.®> Canada has not seen the same increase in mortality, but the
available evidence tells a mixed story. Some types of AMR infections have been
trending down, but AMR “continued to increase for most priority organisms”
according to the 2022 Canadian Antimicrobial Resistance Surveillance System
Report.16

There is growing evidence of a link between accelerating climate change
and the growth of AMR around the world.!” Rising temperatures lead some
microbes, such as certain fungal pathogens, to evolve in ways that may make
them more dangerous to human health, including gaining antimicrobial
resistance.'® Climate change shifts the habitat of insects and animals as well as
microbes, giving the latter new populations to infect. Extreme weather events like
floods also create ideal conditions for these microbes to spread.'® And since the
typical response to these infections is to prescribe antimicrobials, they are likely to
drive the growth of AMR.?°

High levels of global travel and connection also facilitate the spread of drug-
resistant microbes and related illnesses. Although temporary travel for
business or tourism?! is a factor, the movement of populations due to conflict,
natural disaster, and climate change causes more concern among experts. Poor
healthcare and unsanitary conditions during transit mean a higher chance of
infection for migrants.??> Movements of live animals and plants through
international trade networks also spreads resistant microbes.

Significant efforts to mitigate the impacts of AMR are under way, but their
success remains uncertain. Understanding?® of AMR’s dangers has grown to
the point that key international forums, including the G7 and G20,%* the OECD,?®
the UN,2¢ and the WHO,?” have made it a key part of global health agendas.
Research into understanding and mitigating AMR is underway at universities




around the world, including the University of Calgary’s One Health AMR
Consortium.?® Some countries have already committed to fight AMR using a “One
Health” perspective, which includes humans, animals, and their shared
environments.?® Likewise, new best practices for stewardship of antimicrobials in
both human health and agriculture are spreading and have started to yield some
positive results.®® In the human healthcare context, work also continues on
alternative treatments, such as vaccines and phage therapy, for common bacterial
infections.3! Similar efforts are underway within agriculture, where improved
biosecurity measures, wider vaccination programs, dietary supplements, and
alternative therapies for infections are gaining traction.3?

Policy implications
The implications below emerged through an exploration of plausible AMR futures.

They represent policy considerations that might emerge but are not inevitable.
Failing to reflect on them could lead to policy failure.

This list is not exhaustive, and policy makers are encouraged to further reflect on the

challenges and opportunities listed here. Based on these policy implications,

decision makers could ask themselves the following questions:

e How might changes in AMR challenge specific policies or programs?

e How would the assumptions built into today’s policies and programs fare in the
face of challenges and opportunities created by this future?

e What actions could be taken now to maximize opportunities and mitigate
challenges related to AMR in the future?

Despite ongoing efforts to reduce AMR’s risks with improved stewardship,
new treatments for infection, and holistic approaches to health, these risks are
likely to affect a broad range of policy domains. Examples include:

Trust in healthcare: People may avoid medical facilities and routine healthcare out
of fear of infection if they believe superbugs are more common in clinical settings.
The long-term consequences of delayed diagnosis and treatment could be severe.

Disruption of food systems: If alternatives to antimicrobials make it more
expensive for producers to ensure animal or plant health, some animal and plant



products may become luxury items. In the short term, this could cause significant
social dissatisfaction among consumers. If international agricultural producers
continue to rely on relatively cheap antimicrobials, Canadian producers might
struggle to compete until those drugs become ineffective due to AMR.

Competition for social services: In a future where the negative health impacts of
AMR increase, the need for certain benefits and services, such as employment
insurance, occupational therapy, and long-term care could increase. This could lead
to greater competition for benefits and services, delaying or denying access to
some.

Access to antimicrobials: A future where effective and affordable antimicrobial
drugs are in short supply—due to the continued slow pace of pharmaceutical
innovation, the rising costs of effective antimicrobials, or the cost of bringing new
drugs to small markets—could create a critical challenge across health and
agricultural systems. At some point, access to antimicrobial drugs or alternative
treatments might become a concern for both social stability and national security.

Demand for antibiotics: Stricter controls over the prescription and use of antibiotics
as a way to control AMR might lead some patients to alternative sources, including
illegal markets and home production systems that might present challenges for
regulators, law enforcement, and customs officials. Subsequent side effects and
illnesses could also put further strain on health systems.

Despite these complex challenges, experts continue to explore ways to
combat AMR and find opportunities in some of the disruptions it generates.
Promising spaces include innovations in antimicrobial discovery, holistic health
perspectives, patient care standards, and agricultural practices.

Antimicrobial discovery: New generative Al tools and advances in biotechnology
may make it much cheaper to develop new antimicrobial drugs®? and alternative
therapies. This could slow the impacts of AMR on human health, providing time for
strategies aimed at mitigating AMR itself to take off.

Holistic health and reconciliation: One Health initiatives that focus on AMR
surveillance and stewardship of antimicrobial compounds could create opportunities



for meaningful collaboration with Indigenous partners. This could produce AMR
strategies that recognize the unique cultures, contexts, needs, and priorities of
Indigenous peoples. It could also inspire holistic approaches to other complex
challenges facing human and natural systems.

Patient care standards: A well-publicized rise in AMR-related health complications
like amputations or premature death, especially among otherwise healthy young
people, may shift public satisfaction and expectations with respect to healthcare.
This could amplify discontent arising from other likely challenges to healthcare and
might eventually inspire calls for new standards of patient care or improved
compensation mechanisms when expectations are not met.

More sustainable agriculture: Widespread use of improved infection prevention
and control measures in agriculture, as well as treatment alternatives that reduce
reliance on antimicrobials, could reduce antimicrobial environmental pollution. Even
if such measures increase costs, sustainability benefits might follow. If rising food
costs reduce consumer demand, herds and flocks could shrink, which might mean
less methane and manure for natural systems to absorb. Elevated costs of
traditional meats could also increase interest in alternatives such as insect proteins,
which appear highly sustainable.3*

Conclusion

AMR emerges from the interaction of powerful evolutionary processes and the
widespread use of antimicrobials. It worsens with poor public awareness, and
systems that facilitate the global movement of microbes and antimicrobials. Despite
many ongoing projects to boost public awareness, improve antimicrobial
stewardship, and develop new antimicrobial drugs and therapies, AMR is a
significant threat. It directly affects human, animal, and environmental health, as well
as the stability of food and healthcare systems. Indirectly, it could disturb a range of
other policy domains, like trust in institutions, national security, and social services.
However, efforts to mitigate AMR may create opportunities for new infection
treatments, holistic approaches to human and environmental health, higher patient
engagement in healthcare decisions, and more sustainable agriculture.



Learn more

e O’Neill J., (Chair) “Tackling drug-resistant infections globally: final report and
recommendations,” The AMR Review, May 2016, https://amr-
review.org/sites/default/files/160525 Final%20paper_with%20cover.pdf.

e FAO, OIE, WHO, UNEP, “Antimicrobial Resistance Video - Asia and the
Pacific Region,” YouTube, Nov 20, 2019, educational video, 3:07,
https://www.youtube.com/watch?v=2Dz92bEcWho.

e Cherfas, J., host, “Antibiotics and Agriculture”, produced by “Eat This”
(podcast), Oct 18, 2017, accessed on July 27, 2023,
https://www.eatthispodcast.com/antibiotics-and-agriculture/.

e “When antibiotics fail,” Council of Canadian Academies, last modified Nov.
12, 2019, https://cca-reports.ca/reports/the-potential-socio-economic-impacts-
of-antimicrobial-resistance-in-canada/.



https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
https://www.youtube.com/watch?v=2Dz92bEcWho
https://www.eatthispodcast.com/antibiotics-and-agriculture/
https://cca-reports.ca/reports/the-potential-socio-economic-impacts-of-antimicrobial-resistance-in-canada/
https://cca-reports.ca/reports/the-potential-socio-economic-impacts-of-antimicrobial-resistance-in-canada/

Acknowledgements

This foresight brief synthesizes the thinking, ideas, and analysis of many
contributors through research, interviews, and conversations. The project team
would like to thank the experts who generously shared their time and expertise in
support of the research, including those who chose to remain anonymous.

Susan Rogers Van Katwyk,

Managing Director, AMR Policy Accelerator and Research Director, Global
Antimicrobial Resistance. Special thanks to Dr. Rogers Van Katwyk for providing
thought leadership on this brief.

Herman Barkema

Professor, Epidemiology of Infectious Diseases, Faculty of Veterinary Medicine and
Cumming School of Medicine (joint appointment), NSERC Industrial Research Chair
in Infectious Diseases of Dairy Cattle, Scientific Director, Antimicrobial Resistance —
One Health Consortium

Rees Kassen
Professor of Evolutionary Biology and Trottier Professor of Science and Public
Policy, McGill University

David Patrick
Professor and Director of Research, British Columbia Centre for Disease Control,
University of British Columbia, School of Population and Public Health.

Project team

Marcus Ballinger, Manager, Foresight Research

Christopher Hagerman, Senior Analyst and Project Lead, Foresight Research
Jennifer Lee, Analyst, Foresight Research

Simon Robertson, Director, Foresight Research

Klavdiia Tatar, Analyst, Foresight Research

Tieja Thomas, Manager, Foresight Research

Kristel Van der Elst, Director General

10



Communications

Mélissa Chiasson, Communications Advisor
Laura Gauvreau, Manager, Communications
Nadia Zwierzchowska, Senior Communications Advisor

11



Endnotes

1 J. O'Niell, “Antimicrobial Resistance: Tackling a crisis for the health and wealth of nations,”
The AMR Review, December 2014, https://amr-
review.org/sites/default/files/AMR%20Review%20Paper%20-
%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%200f%20
nations_1.pdf. M. E. de Kraker, A.J. Stewardson, and S. Harbarth, “Will 10 Million
People Die a Year due to Antimicrobial Resistance by 2050?” PLoS Med. 13 no. 11
(Nov. 2016), https://doi: 10.1371/journal.pmed.1002184.

2 “Anti-microbial resistance is a global challenge for food systems and public health,”
Organization for Economic Co-operation Development (OECD), accessed June 7,
2023, https://www.oecd.org/agriculture/topics/antimicrobial-resistance-and-
agriculture/.

3 H. Collis, “Drugs Regulator probes EU-wide antibiotics shortage,” Politico, last modified
Dec. 16. 2022, https://www.politico.eu/article/drugs-regulator-probes-eu-wide-
antibiotics-shortage/.

4 J. Alpern, L. Zhang, W. Stauffer, and A. Kesselheim, “Trends in Pricing and Generic
Competition Within the Oral Antibiotic Drug Market in the United States,” Clinical
Infections Diseases, 65, no. 11 (Dec. 2017): 1848-52.
https://doi.org/10.1093/cid/cix634. J. Jeck et al., “Last Resort Antibiotics Costs and
Reimbursement Analysis of Real-Life ICU Patients with Pneumonia Caused by
Multidrug-Resistant Gram-Negative Bacteria in Germany,” Healthcare, 10, no. 12
(Dec. 2022): 2546, https://doi.org/ 10.3390/healthcare10122546.

5 B. Placket, “Why Big Pharma has abandoned antibiotics,” Nature, last modified Oct. 21,
2020, https://www.nature.com/articles/d41586-020-02884-3.

¢ A. Satyavrath et al., “Poverty and Antimicrobial Resistance,” One Health Trust, last
modified November 25, 2022, https://onehealthtrust.org/news-media/blog/poverty-
and-antimicrobial-resistance/.

" F. Wagenlehner and F. Dittmar, “Re: Global Burden of Bacterial Antimicrobial Resistance
in 2019: A Systematic Analysis,” European Urology 82, no. 6 (2022): 658—658,
https://doi.org/10.1016/j.eururo.2022.08.023.

8 “Drug-Resistant Infections: A Threat to Our Economic Future,” World Bank, last modified
March 2017, https://openknowledge.worldbank.org/entities/publication/0ddb73de-
3af0-503e-a09c-c2e43dc964fb/full.

9 E. Silbergeld, A. Aidara-Kane, and J. Dailey, “Agriculture and Food Production as Drivers
of the Global Emergence and Dissemination of Antimicrobial Resistance,” AMR
Control: overcoming global antimicrobial resistance, last modified Jul. 27, 2017.
http://resistancecontrol.info/2017/agriculture-and-food-production-as-drivers-of-the-
global-emergence-and-dissemination-of-antimicrobial-resistance/.

101, Founou, L, Raspail, C Founou, and S. Y. Essack, “Antimicrobial Resistance in the
Farm-to-Plate Continuum: More Than a Food Safety Issue,” Future Science OA 7,
no. 5 (2021): FSO692—-FS0692, https://doi.org/10.2144/fsoa-2020-0189.

11 Specifically European countries participating in the European Surveillance of Veterinary
Antimicrobial Consumption. Public Health Agency of Canada (PHAC) Canadian
Antimicrobial Resistance Surveillance System (CARSS) Report 2022, (Ottawa:
PHAC, 2022) https://www.canada.ca/en/public-health/services/publications/drugs-
health-products/canadian-antimicrobial-resistance-surveillance-system-report-
2022.html#al.2.

12


https://openknowledge.worldbank.org/entities/publication/0ddb73de-3af0-503e-a09c-c2e43dc964fb/full

2.3, Miller et al. "Antimicrobial Use and Resistance in Plant Agriculture: A One Health
Perspective," Agriculture 12, no. 2: 289, 2022.
https://doi.org/10.3390/agriculture12020289.

13 “Why Should Policymakers Act on Antimicrobial Resistance in Agrifood Systems?” Food
and Agriculture Organization of the United Nations (FAO), accessed on June 7,
2023, www.fao.org/3/cc3856en/cc3856en.pdf.

1 Christopher J.PL. Murray et al, "Global burden of bacterial antimicrobial resistance in
2019: a systematic analysis", Lancet, 399 Issue 10325 (February 2019): 629-655,
DOI https://doi.org/10.1016/S0140-6736(21)02724-0.

15 M. Mishra, “U.S. deaths from antibiotic resistant 'superbugs' rose 15% in 2020,” Reuters,
July 12, 2022, https://www.reuters.com/business/healthcare-pharmaceuticals/us-
deaths-antibiotic-resistant-superbugs-rose-15-2020-2022-07-12/.

18 PHAC, CARSS Report 2022.

17 “Environmental Dimensions of Antimicrobial Resistance: Summary for Policymakers,”
United Nations Environment Programme (UNEP), accessed June 25, 2023,
https:/wedocs.unep.org/bitstream/handle/20.500.11822/38373/antimicrobial_R.pdf.

18 D. Neald, “Fungal Pathogens May Be Adapting Dangerously to Global Warming,”
ScienceAlert, last modified Feb. 2, 2023, https://www.sciencealert.com/fungal-
pathogens-may-be-adapting-dangerously-to-global-warming. “WHO fungal priority
pathogens list to guide research, development and public health action,” World
Health Organization (WHO) last modified Oct. 25, 2022,
https://www.who.int/publications/i/item/9789240060241.

19 D.R. MacFadden et al., “Antibiotic resistance increases with local temperature,” Nature
Climate Change 8, (2018): 510-514, https://doi.org/10.1038/s41558-01,8-0161-6.

20 “Information Note: Antimicrobial Resistance and the Climate Crisis,” Global Leadership
Group on Antimicrobial Resistance, last modified, Oct., 2021,
https://www.amrleaders.org/docs/librariesprovider20/default-document-library/amr-
and-the-climate-crisis.pdf.

2L A.N. Desai, A.M. Mohareb, N. Hauser, and A. Abbara, “Antimicrobial Resistance and
Human Mobility,” Infect Drug Resist. 15 (January 2022): 127-133, doi:
https://doi.org.10.2147/IDR.S305078.

22 A. Satyavrath and S. Serrano, “International Migrants and Antimicrobial Resistance,” One
Health Trust, November 21, 2022, https://onehealthtrust.org/news-
media/blog/international-migrants-and-amr/.

23 “Strategic framework for collaboration on antimicrobial resistance,” WHO, April 6, 2022,
https://www.who.int/publications/i/item/9789240045408.

24 “Bali Leaders’ Declaration Bali, Indonesia,” G20, last modified November 16, 2022,
https:/globalamrhub.org/wp-content/uploads/2022/11/2022-11-16-g20-declaration-
data.pdf.

25 “Antimicrobial Resistance in the EU/EEA. A One Health Response,” OECD, last modified
Mar. 2022, https://www.oecd.org/health/Antimicrobial-Resistance-in-the-EU-EEA-A-
One-Health-Response-March-2022.pdf.

26 “Political Leadership and Action on Antimicrobial Resistance: The Road to the 2024
UNGA High-level Meeting on AMR,” UNEP, Sept 22, 2022,
https://www.unep.org/events/conference/political-leadership-and-action-
antimicrobial-resistance-road-2024-unga-high.

27 “Antimicrobial Resistance,” WHO, accessed July 29, 2023, https://www.who.int/health-
topics/antimicrobial-resistance.

13



28 Antimicrobial Resistance - One Health Consortium.
https://research.ucalgary.ca/amr/about-us.

2% For examples see “Tackling antimicrobial resistance 2019-2024. The UK'’s five-year
national action plan.” Jan 24, 2019,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attach
ment_data/file/1070263/UK_AMR_5 year_ national_action_plan.pdf;_ and C. Nunan,
“Ending Routine Farm Antibiotic Use in Europe,” European Public Health Alliance
(EPHA), last modified, Jan. 2022, https://epha.org/wp-
content/uploads/2022/02/report-ending-routine-farm-antibiotic-use-in-europe-final-
2022.pdf.

%0 M. McMorris and C. Neudorf, “Antimcirobial use and resistance in livestock: a part of the
Livestock Research Institute of Canada White Paper Series,” last modified Apr.
2021, https://livestockresearch.ca/uploads/cross_sectors/files/AMU-White-Paper-
Final-Draft.pdf. PHAC, CARSS Report 2022.

81 3. Alghamidi, “The role of vaccines in combating antimicrobial resistance (AMR) bacteria,’
Saudi Journal of Biological Sciences 28 no. 12 (December 2021): 7505-7510,
https://doi.org/10.1016/j.sjbs.2021.08.054. J. Parry, “New Yale Centre to Advance
Phage Understanding, Treatments, Training, Education,” Yale School of Medicine,
last modified Feb. 14, 2022, https://medicine.yale.edu/news-article/new-yale-center-
to-advance-phage-understanding-treatments-training-education/.

32 For example, Equine Guelph, “Biosecuirty Risk Calculator Healthcare Tool,” University of
Guelph, Accessed, Sept. 11, 2023,
https://www.equineguelph.ca/Tools/biosecurity.php#gsc.tab=0.

33 Gallagher, James. “New superbug-killing antibiotic discovered using Al,” BBC, last
modified May 25, 2023, https://www.bbc.com/news/health-65709834.

34 A. Baker, “They’re Healthy; They’re Sustainable; So Why Don’t Humans Eat More Bugs?*
Time, last modified Feb, 26, 2021, https://time.com/5942290/eat-insects-save-
planet/.

14



