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1. About The Circular Economy

Farmers and producers have a long, proud history of being at the forefront of responsible environmental
stewardship in Canada. Today, the opportunity is at hand for the Canadian agricultural industry to
continue contributing in an innovative way via the circular economy.

This is a forward-looking model of resource production and consumption where items are made and
consumed in a way that’s reused, repaired and recycled for as long as possible. Circularity-related
activities seek to address important global challenges, including climate change, addressing biodiversity
loss, as well as tackling waste and pollution.

The circular economy is both a challenge and opportunity in the Canadian agriculture sector. In Canada
alone, approximately 62,000 tonnes of agricultural plastics are used annually to support food production.
Cleanfarms and its members pioneered the adoption of circularity for agricultural plastics in Canada,
recovering millions of kilograms of agricultural plastics since its programming began—particularly
regarding our flagship program for used agricultural containers under 23 L, and more recently, items like
bale wrap and grain bag recycling. Despite this, more work remains to be done. Overall plastics recovery
rate remains at 10% year over year. At a global scale, moreover, research predicts plastic production will
reach 33 billion tonnes by 2050.

Bringing more of the circular economy to Canadian agriculture is about more than just an environmental
necessity. Coordinated action in this area makes good business sense, too.

This white paper makes the case with five compelling arguments in favour of agriculture industry,
growers and others becoming part of a bold new conversation on how can make a lasting difference by
transitioning from the “take-make-dispose” model to a more sustainable, circular approach. It entails
taking action in the following areas:

Risk mitigation

Investment with compelling ROI

Competitiveness

Innovation

o~ w N =

Cost management
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2. Risk mitigation

The circular economy reduces market risk for Canadian agricultural industries. There are also serious
risks of inaction to consider as well. The contamination of agricultural plastics with soil and other organic
matter can make recycling more costly and reduce both the quality and supply of recycled materials—
even rendering them unusable—because it often requires substantial water and energy inputs, thus
offsetting benefits of recycling. Furthermore, poor soil health puts crop productivity at risk in the long
term.’

The risks to Canada’s environment are palpable. Without circularity, agricultural plastics are at risk of
being burned or left in the open: releasing harmful chemicals into the air and contaminating nearby water
sources, worsening existing problems related to microplastic pollution and GHG emissions.? In many
regions, the lack of proper recycling facilities or collection systems leads to the accumulation of plastic
waste on farms or in landfills, intensifying the problem of plastic pollution.®

There’s also the risk associated with market volatility. As the world seeks to reduce its carbon footprint
and transition away from fossil fuels, the reliance on petroleum-based plastics in agriculture becomes
increasingly problematic.* The longer that industries rely solely on virgin materials versus recycled
plastics, the more they are exposed to higher prices for natural resources. In turn, this can cause pricing
challenges and create uncertainty for investments in recycling infrastructure and technologies. This slows
the transition to a more circular system for agricultural plastics and subsequently leads to missed
opportunities for Canada to make further progress on meeting sustainability commitments. Lastly, there
are growing concerns about risks to Canada’s food chain. As plastics break down into smaller particles,
they can be ingested by soil organisms and taken up by plants. While the full implications of this process
are not yet fully understood, there are concerns about the possible bioaccumulation of plastic particles
and associated chemicals in crops and subsequently in human and animal food supplies.®

3. Investment with compelling ROI

Embracing the circular economy is a wise business investment with long-term, tangible ROl measured in
generations. More than just an opportunity to enhance profitability, it offers new resiliency for the
Canadian agricultural industry in being able to withstand uncertainty related to climate change, market
volatility and ecological shifts. Action here also serves as an important hedge against what might
otherwise become steady environmental contamination.

Tangible ROI for Canadian agricultural businesses:

e More growth, more jobs—This sector contributes 7.4% to GDP and provides one in eight jobs and
can be further boosted via new opportunities and employment in waste management, bioproduct
development and other areas.

tYang et al., “Microplastics in Soil.”

2 Kennedy, “The Fight to Recycle Agassiz’s Farm Plastic”; Agriculture and Agri-Food Canada, “Managing On-Farm
Plastic Waste and Growing the Bioeconomy.”

3 Persson et al., “Outside the Safe Operating Space of the Planetary Boundary for Novel Entities.”

4 Cleanfarms, “A Year of Partnerships to Drive Sustainability in Canadian Agriculture.”

5 Yang et al., “Microplastics in Soil”; Leslie et al., “Discovery and Quantification of Plastic Particle Pollution in Human
Blood”; De-la-Torre, “Microplastics.”
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o Enhanced resource efficiency—Reduced dependency on raw materials and lowered input costs
can lead to improved profit margins and a more sustainable business model.

e Value-added products and sustainable farming—Including converting crop residues into biofuels
or biodegradable packaging, adopting regenerative techniques (e.g., crop rotation, cover cropping,
reduced tillage) to improve soil health and increase carbon sequestration.

¢ Invest in renewable energy—Repurpose farm waste to produce biogas and install solar panels to
meet energy needs and lower costs.

e Circular supply chains—Business partnerships to create closed-loop systems where waste from
one process becomes input for another (e.g., food waste repurposed as feed or compost).

o Extended Producer Responsibility—This investment can create a more predictable economic
environment, encouraging long-term ROl in recycling infrastructure and technologies

o Government initiatives—Engage with programs like the Sustainable Canadian Agricultural
Partnership, which supports the development of value-added opportunities and accelerates the digital
transformation of the agriculture and agri-food sector.

By embracing these strategies, Canadian agricultural businesses will do more than just achieve
significant ROI: they will also contribute to a more sustainable agricultural sector 6 that still benefits from
the advantages of plastics without the associated environmental drawbacks.”

4. Competitiveness

Circularity helps Canada’s agricultural industry stay on track with innovations at home and with
competitors abroad. Across the world, countries have established national collection schemes for
agricultural plastics based on the principles of Extended Producer Responsibility. In Ireland, Iceland,
Sweden, France, Germany and others, agricultural plastics are collected as high as 94%.8

In Canada—thanks to industry partnership work with Cleanfarms—there have been notable successes in
specific areas of circularity, such as recycling crop protection containers (80% recovery). Improvement in
these areas would contribute to achieving the Government of Canada’s goal of diverting at least 75% (by
weight) of plastic waste from landfills by 2030.°

Thus, circularity represents an important competitive opportunity with:

e Access to new markets—Consumers are increasingly seeking sustainably produced products. By
adopting circular economy principles, businesses can meet this demand, access premium markets,
and enhance their brand reputation.

6 Filipe et al., “Towards a Sustainable Future.”

7 McGinty, “5 Opportunities of a Circular Economy”; Hofmann et al., “Plastics Can Be Used More Sustainably in
Agriculture”; Cleanfarms, “Agriculture and Its Contribution to Circular Economy.”

8 “Agricultural Plastics European Regulation.”

9 Government of Canada, “2020-2023 Departmental Sustainable Development Strategy.”
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e Increase in scale—By embracing circularity for plastics in all sectors in Canada, we could reduce 1.8
megatonnes of carbon pollution each year while creating 42,000 jobs:'® a powerful way to leverage
innovation while boosting of competition at home and abroad.

o Keeping pace—At this critical time, urgent action is needed to ensure businesses in Canada’s
agricultural sector keep pace with their trading partners abroad: showing bold leadership via circular
economy solutions that promote growth and protect our environment.

While circular economy principles have not yet been fully integrated into national government programs,
there are impactful stand-alone initiatives. Internationally, Canada actively participated in development of
the ISO Circular Economy standards. Canada, represented by Cleanfarms, also contributed to the FAO’s
latest work on a Voluntary Code of Conduct for the Sustainable Use and Management of Plastics in
Agriculture.

5. Innovation

Canadian businesses in the agricultural sector pride themselves as being wise adopters of innovative
technologies and methods to boost efficiency and generate new profitability. The circular economy is no
exception. Innovation here involves developing new products, processes and models that reduce waste,
make resources work more efficiently and elevate sustainable practices.

By redesigning methods and products to extend product life cycles, by investing in circular design and
recycling infrastructure, and by fostering regenerative practices, Canada’s agricultural sector can further
support ecological balance while maintaining economic growth.

Innovation requires teamwork. That includes policymakers who develop supportive regulatory frameworks
and incentives. Farmers participate in collection programs and adopt new sustainable practices.
Researchers advance innovations in materials and recycling technologies. And supply chain partners
create markets for recycled content. Together, the following innovations can be explored:

¢ Design innovation—Redesign agricultural plastics for enhanced recyclability, invest in research for
innovative materials and sustainable designs and create incentives for circular design practices.

¢ Improved collection and processing infrastructure—Entails developing regional recycling hubs,
implementing efficient sorting technologies, and establishing accessible collection points and mobile
services.

o Market development—Finding and growing stable markets for recycled agricultural plastics, having
minimum-recycled content requirements, quality standards and certification systems and incentivized
cross-sector collaboration for diverse end markets.

e Improved public policy framework—Includes expansion of Extended Producer Responsibility
programs, landfill bans for recyclable materials and realigning regulations with international best
practices.

1o Environment and Climate Change Canada, “Government of Canada Invests in Reducing Plastic Waste and
Supporting the Transition of a Circular Economy for Plastics.”
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6. Cost management

It's vital that businesses in Canadian agriculture optimize their use of resources and minimize waste,
thereby reducing costs over time. Circularity will help. By implementing sustainable practices such as
recycling organic waste and plastics, using precision farming to minimize inputs involving water and
fertilizers, and employing crop rotation, operational costs go down.

Consider the powerful cost-management opportunities that the circular economy offers:

e Reduced economic burden—The costs associated with proper disposal or recycling of ag plastics can
be significant, especially in rural areas where recycling infrastructure may be limited. It creates a
challenging situation for farmers who want to adopt more sustainable practices but are constrained by
practical and financial considerations."’

e Tackling supply chain inefficiencies—A major challenge is the logistics and associated costs of
collecting used materials from widely dispersed farm locations. Solutions here must optimize collection
and processing logistics. This entails strategies developed with Cleanfarms that encourage the growth
of regional recycling hubs, encouraging vertical integration within the ag sector, and scaling-up
networks of conveniently accessible collection points.

¢ Generate new revenue streams—Costs are offset by new opportunities created by the circular
economy. New products and new methods emerge from embracing circularity—new sorting techniques,
new products made of recycled materials that can compete fully against those made with virgin
materials, new ways to remove contaminants from plastics—thereby improving competitiveness.

e Savings via waste reduction—Implementing circular strategies can lead to substantial cost
reductions. For instance, by repurposing agricultural waste into value-added products, businesses can
lower disposal costs.

7. Conclusion

Cleanfarms' programs have laid the foundation for the circular economy’s success in Canada’s
agricultural sector. The road ahead involves continuing to make bold decisions that are better for
business and better for Canada. That includes investing further in programs and practices that help
Canadian farmers enhance the sustainability of the agricultural sector.

Cleanfarms commissioned this white paper to better understand the current gaps in the circular economy
value chain for agricultural plastics, and explore the potential to expand circular economy practices in
Canadian agriculture. Cleanfarms’ goal is to work with its value chain partners to chart a course towards a
more sustainable and resilient future for the responsible use and management of agricultural plastics for
the long-term environmental and economic viability of the sector.

This white paper signals the start to a new conversation on circularity between Cleanfarms and
businesses in Canada’s agricultural sector. The time for action is now. By working together, we can

1 Hofmann et al., “Plastics Can Be Used More Sustainably in Agriculture”; Castillo-Diaz et al., “The Management of
Agriculture Plastic Waste in the Framework of Circular Economy. Case of the Almeria Greenhouse (Spain)’;
Agriculture and Agri-Food Canada, “Managing On-Farm Plastic Waste and Growing the Bioeconomy”; Beaumont et
al., “Global Ecological, Social and Economic Impacts of Marine Plastic.”
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uphold Canada as a leader in sustainable agriculture while creating economic opportunities and
protecting our environment for future generations.

Cleanfarms invites all stakeholders to join in this crucial transition toward a circular economy for
agricultural plastics.
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