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Foreword

As we approach the midpoint of the Decade of Action, packaging, and in particular plastic packaging,
continues to be a priority for consumer goods companies in their efforts to deliver both business and
sustainability value.

Packaging ensures safe delivery and consumption of essential products to billions of people every day. However,
it has also generated a lot of waste and pollution. If circular packaging solutions do not start to scale, by 2050
there could be more plastic than fish in the ocean!

It is a tremendously difficult problem to solve given the complexity of the packaging value chain and the
frequent lack of acknowledgment of a circular business case. Current regulations along with increased
stakeholder pressure add urgency and reinforce how interconnected sustainability and business efforts have
become. Packaging is a waste challenge, a climate challenge, and a human health challenge.

Let’s take an honest look at plastics packaging. What's working, and what's not working, in our efforts to transition
to a circular economy? Where should the consumer goods industry ‘double down'? What practical steps might
be taken to reverse trends and bring resource consumption back within sustainable limits?

Drawing on our decades of experience collaborating for the success of our consumer goods clients and deep
circular economy expertise, Accenture and SAP have conducted a current-state review of plastics packaging
in the consumer goods industry. We view circular economy as the ‘Swiss army knife’ of solutions for this
challenge, not only supporting better planetary outcomes, but also delivering significant business value. Our
work has revealed five concrete actions for CEOs and their teams to ensure long-term success in circular
packaging—including embracing authenticity and transparency, re-imagining packaging R&D, investing in
infrastructure, expanding and exploring circular business models, and collaborating to scale.

We know that these opportunities are there for consumer goods companies that seize them. There has never
been a better time to act—at speed, and at scale.

Wesley Spindler Stephen Jamieson
Global Lead, Circular Economy Global Head of Circular
Managing Director, Sustainability Services Economy Solutions
Accenture SAP
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“Packagingis a
waste challenge, a
climate challenge,
and a human health
challenge.”
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Five actions for long-term success

Re-imagine Invest in infrastructure
packaging R&D and engage communities

Embrace authenticity Collaborate Explore and expand
and transparency to scale circular business models
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Insights

What's working, and what’s not

working, in our efforts to transition
to a circular economy?
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INnsight 1

Circular is vital—
today’s value chain
needs a radical rethink

The consumer goods industry is off track in addressing plastic packaging pollution.
Packaging is the biggest contributor to plastic pollution and accounts for nearly
40% of global plastic demand that almost exclusively becomes waste.® Like every
other industry, consumer goods businesses are struggling to translate circular
economy ambitions into concrete action. Globally, methodologies, frameworks
and initiatives embraced by the plastic and packaging industry are failing to deliver
long-term results.® Their approaches generally prioritize reporting actuals from the
front end of the value chain (i.e. material inputs) over disclosures associated with
end-of-life solutions.

Plastic commitments are falling flat and, among the European food and drink
companies, two-thirds of pledges to go greener on plastic have failed or been
dropped.” What's more, in their latest report the Ellen Macarthur Foundation shared
the lack of progress being made by signatories to the UNEP Global Commitment.
The report notes that most of the signatory organizations, representing 20% of all
plastic packaging produced globally, will ‘very likely’ not achieve their target of 100%
reusable, recyclable or compostable packaging by 2025. Collective virgin plastic use
of FMCG (Fast-Moving Consumer Goods) has also returned to 2018 levels.®
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Across the value chain, the confluence of three additional factors has led the industry
to continue to fall short of a circular future.

We lack visibility into our supply chain

Like in most other industries, consumer goods companies lack end-to-
end visibility of their packaging supply chain. They often lack data on
upstream materials and downstream end-of-use treatment, highlighting
the need for systematic tracking of the packaging portfolio from material
to recycling and reuse.® Limited visibility hinders transparent progress
reporting, essential for decision-making and stakeholder accountability,
and obstructs the adoption of circular material loops.'® To create

this visibility, supplier engagement programs and end-user tracking
technologies will be crucial in building upstream and downstream
ecosystem collaboration.”

We don't yet see our consumers as key suppliers

The role of consumers and the human impact at the end of a circular value
chain is hugely undervalued. Consumers will become a business’'s most
important supplier in a truly circular ecosystem. Today just 4-14% of plastic
waste is processed into municipal recycling, clearly insufficient for consumer
goods companies to achieve their recycling targets.”” As companies face

a demand for increased accountability on their resource use and Scope 3
impact (emissions from sources owned or controlled by other entities in the
value chain), influencing the behavior and actions of consumers will be a key
lever to creating a circular system.
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Our waste management is not performing
or operating efficiently

Recycling is crucial to meeting packaging commitments, but it's not applied
effectively worldwide. The efficacy and transparency of recycling practices
differs vastly around the world.™ For instance, the European Union (EU)
publishes recycling rates on an annual basis while the latest comprehensive
information in the US is from 2018.®

To be considered recyclable, packaging should not only be designed for
recyclability but also able to be easily recycled at scale. Underperforming
material recovery facilities (MRFs) cause inefficiencies and significant
loss of material. Current sorting technology is effective at handling only
approximately 30% of plastic packaging, while many smaller material
recovery facilities still sort by hand.™® There is a lack of investment and know-
how to improve operational efficiency of waste management. The recycling
industry needs to accelerate its transformation towards consolidation
and modernization at scale.’® Collaborative efforts can go a long way to
incentivize material recovery facilities and support lower-income countries to
develop better waste management infrastructures.”
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Globally, waste
management efficacy
is low, with 22% of
waste mismanaged."”



Transitioning to a circular packaging value chain
requires integrating 3 core capabilities:

Consumer Goods

companies

Visibility across the value chain

Supplier engagement program ‘ End-user tracking technology

Resource Plastic
extraction processor

Waste management
companies

Sourcing Manufacturing Distribution Packaging Use

Consumer as key suppliers
Influencing consumer behavior

Downstream to upstream value chain

Practical recycling \ Waste as resources
Source: Accenture

Collection/sorting End of life
and recycling
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Insight 2

Plastic has moved from an
nconsequential to critical
ousiness challenge

Regulators are just getting started

Solving the challenges in today’s value chain becomes all the more urgent in the
face of growing regulation around plastics and increased stakeholder pressure,
not least because of the impact plastics pollution has on human health.
Consumer goods leaders may feel both stunned and stretched by the plethora
of packaging policies and the stringent regulatory landscape across the globe.

With investors now also focused on the plastics issue,® and growing consumer
preference for circular packaging® the pressure is mounting. But perhaps the
greatest stakeholder pressure is coming from governments and regulators, for
whom driving action on plastics and packaging has become a circular economy
priority, with nearly 300 unique regulatory instruments now active globally.”
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We have seen a hundred-fold
increase in plastic policies
since the 90s™
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Regulatory Information- Economic
instruments based instruments instruments
(bans) (education & outreach) (fees or subsidies)

The United Nations’ Global Plastics Treaty is moving forward and could lead towards
an international legally binding agreement on plastics by 2025.?2 Businesses must
continue to seek opportunities for representation through entities like the Business
Coalition for Global Plastics Treaty and leverage this treaty as a catalyst for change.?

Regionally, the EU is setting a high bar and companies should prepare for regulations
like the Packaging & Packaging Waste Directive (PPWD). Beyond the EU, other
regulatory tools like Extended Producer Responsibility (EPR) schemes, plastic taxes,
labeling requirements, and Deposit Refund Schemes are continuing to spread.
Country specific regulations will drive inconsistent reporting requirements, creating
headaches for multinational businesses.
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What does this mean for consumer goods companies?

Regional programs will accelerate change

The EU’s Packaging & Packaging Waste Directive (PPWD) outlines stringent recycling
targets and is propelling reuse and refill?® solutions due to key proposed 2030 and
2040 targets for producers and final distributors across a wide range of food and
beverage packaging, and transport packaging.

Anticipate widespread expansion of plastic taxes

Regulators often levy plastic taxes to drive businesses to transform upstream
packaging and leverage eco-design principles. With taxes in place in the UK
and Spain, and under discussion in Italy, expansion across the EU is expected as
countries analyze how to cope with the financial impact of the plastic tax on the
non-recycled plastic packaging waste by European Council (0.8 EUR/kg)?* and
ultimately pass on the cost to producers.

EPRs are evolving and moving towards full producer
responsibility, eco-modulation, and harmonization

Full Producer Responsibility: Globally, EPR schemes are evolving towards
“full EPR programs,” where producers cover the entire net operational costs of
the system and manage the waste management operations through Producer
Responsibility Organizations (PROs).?’
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Eco-modulation: Some leading countries have adopted eco-modulated EPR
schemes. Eco-modulation bases the EPR fees on environmental factors and
policy objectives. This can include penalties for companies that use materials that
are environmentally harmful and incentives for improved recyclability and light
packaging.?® In practice, these schemes drive an increase in the percentage of
recycled content and compliance with design for recyclability and reusability. This
both incentivizes and enables businesses to consider environmental aspects right
from the design phase of the product development process.

Harmonization: Interoperability within regions is critical to ensure workable systems
exist and environmental benefits are achieved.?® This will take time but will ultimately
help both governments and producers scale their efforts more efficiently.

Single Use Plastics Bans and Deposit Refund Schemes (DRS)
will advance re-use and recovery

Bans and Deposit Refund Schemes may be the key to enabling an EPR. DRS
incentivizes the return of end-of-use packaging products through a refundable
deposit. DRS have been a key instrument to create awareness on circular
packaging and help with the collection and sorting of used bottles/cans etc. and
ultimately increased recycling rates. Major brands around the world have been
effectively supporting returnable deposit schemes to promote the reusability
and recyclability ecosystem.
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Looking ahead, consumer goods companies will continue to face increased complexity as
countries can and will continue to take different approaches to plastics and packaging regulations.

Plastic tax

UK: Emphasizing recycled plastic content
in the packaging.®°

Spain (effective 2023), and Italy (under
discussion): Focusing on reusable packaging and
penalizing non-reusable or single-use plastics with
non-recyclable content.®

Reuse and refill systems

France: Encouraging refill systems with a new
requirement that by January 2030, 20% of the floor
surface of large retail shops must be fitted with a
refill system or single-use packaging free.?

EPR: Eco-modulation

France: Incentivizing eco-design and rewarding
packaging that meets sorting guidelines and penalizing
packaging that interferes with the recycling processes,
like multi-layer plastics.®® Packaging made with post-
consumer recycled content is rewarded with a fee
reduction of up to 50%.%
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EPR: Full Producer Responsibility

Germany: Requiring companies/producers to pay
fees to cover all expenses associated with waste
management operations—from collection and
sorting to the recycling of packaging waste.®*

UK: Implementing a full cost EPR scheme where
producers will be required to pay an EPR fee towards
collection, sorting, and recycling of packaging waste,
previously borne by local authorities. The annual costs
to plastics producers are estimated at £1.2 billion.?”

EPR: Harmonization

Canada: Aiming for harmonization across provinces in
a proposed yet not fully established EPR as part of
a broader EPR Canadian action plan.®

UK: Promoting interoperability between the four
nations—England, Wales, Scotland, and Northern
Ireland—as key to sustaining environmental benefits.®

Deposit or Container Refund Schemes

Australia: Launching, in the state of Victoria, a DRS in
late 2023 in partnership with beverage producers which
includes authorized collection points throughout the
state for consumers to obtain their container refund.3®

UK: Piloting as part of a partnership between Burger
King and Loop a deposit-based reusable and returnable
packaging system to gain consumer insights and test a
scalable solution for reusable packaging programs.®’

Single Use Plastics Ban

India: Implementing a ban on single use plastics at
varying speeds across respective state governments
and local pollution boards.3®
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Key takeaway

Consumer goods companies should consider the growing body of research on the potential impacts
of plastics on human health. When it comes to plastic and human health, three key points emerge:
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Insight 3

Token gestures won't work
—we need radical action
and transparency

With the stringent regulatory environment and stakeholder pressure, the
consumer goods industry faces a clear choice. It can either continue to be
part of the plastic packaging problem or it can lead the way in identifying and
embracing viable solutions. The first step is recognizing what doesn’t work,
starting with the lack of transparency. Consumer goods companies have an
opportunity to use their voices and acknowledge the facts. In the last decade,
the world has produced approximately as much plastic as in the second half of
the 20th century and production is still increasing at exponential rates.*’ Scientific
experts argue that the anticipated Global Plastic Treaty should put a cap on
global plastic production from virgin feedstock with targets, timetables, and
national contributions.*

As we approach the midpoint of the Decade of Action, it is urgent we pick up
the momentum for change. By discussing past mistakes and learnings, business
leaders can avoid repeating them and instead prioritize developing scalable
solutions that can make a lasting impact.
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LA Of French consumers say food and beverage
and personal care and beauty industries have a
responsibility to shift towards sustainable packaging

B
—

2 O17%

£a Of US consumers expect food and beverage companies
to offer reusable and/or refillable packaging

The heightened pressure from regulators to consumers shows no signs of slowing, and in fact could
completely shift the packaging mindset. This isn’t exactly a new idea. There are lessons in how we
used to receive goods and services. Consider the classic milkman who delivered milk to people’s
homes in glass bottles which were then returned, washed, and reused. This commonsense approach
to reuse can be reinvented today—better than we did it before.
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Key takeaway

To move beyond pilot purgatory and drive meaningful change, corporates working to reduce plastic waste must embrace a mindset
of learning from failures to address what doesn’t work. Transparency, especially externally, on pilot successes, challenges and
learnings will be required to move the needle as an industry. Given the scale of the challenge, there isn’'t enough time for each

consumer goods company to learn the same lessons individually.
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Actions

From an opaque broken value chain
to active, truthful collaborators
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01%

Embrace authenticity Re-imagine
and transparency Packaging R&D

03

Invest in infrastructure Grow reuse a.md explore
and engage communities Circular Business Models

05

Collaborate to scale
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X ’ Action 1

‘b
Embrace authenticity and transparency

Standardized sustainability reporting on plastics and the regulatory environment
makes it impossible for companies to ignore the call to action. But before they
can do so meaningfully, companies need to understand their actual impact—
and to be honest about it. Beyond regulations, to successfully implement a
circular economy for plastics, companies must prioritize transparency and
use data to authentically measure the real impact of new designs and
innovative solutions. It’s essential to consider the trade-offs between
environmental impacts and business imperatives and acknowledge the
challenges businesses face implementing circular solutions. This can

be done concurrently while working towards improvement, acknowledging
along the way what doesn’'t work and taking human impacts as well as
carbon impact into account. All-encompassing impact methodologies such

as a Life Cycle Assessment can be a helpful tool. Third-party verification of
reporting and performance will become increasingly important for credibility

in ensuring expectations are met, and procurement and manufacturing
specifications are addressed.
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Case study spotlight

Accenture and SAP enabled a multinational food-product company to standardize and automate its reporting on the new Spanish plastic tax by
implementing SAP’s Responsible Design and Production suite. The Spanish plastic tax intends to penalize producers of non-reusable or single-use
plastics with non-recyclable content. SAP RDP helped the client simplify the packaging regulatory landscape and move from a reactive reporting
approach to a proactive way of linking regulatory impacts and packaging design decisions. Customers can leverage SAP RDP to drive circular and
sustainable design of products and packaging while ensuring regulatory compliance and minimizing business impact in one solution.
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Action 2

Re-imagine packaging R&D

Our approach to design must change if we are to create new value through
packaging innovation and move towards a future with less and less packaging.
This act of reimagination is essential for the authenticity and transparency
companies seek. Packaging of tomorrow needs to be purpose driven, with
sustainability incorporated early in design, making consumer insights essential.
The future of packaging will extend the product’s definition, where for example
the packaging itself becomes a part of the product, making choice and design
of the related technologies and materials even more critical.

We have become used to overspecification, where a product’s packaging

is often designed for an extended shelf life and challenging transportation
pathways. To overcome this barrier, we need to clarify these three questions:
What is your product’s true shelf life? What do you demand from your packaging?
What does your product need to do? To start answering those questions, members
of the Consumer Goods Forum Plastic Waste Coalition of Action have aligned

on Golden Design Rules for packaging design to increase the circularity of their
packaging such as removing problematic elements, reducing virgin plastic use
and using on-pack recycling instructions, among others.®’
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Key takeaway

Adopting a Circular Design-to-Value philosophy encourages companies to identify sustainable design
interventions while creating commercial value. This philosophy consists of three layers:
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Enabling a Transition to Circular Business Models

Accenture supported Unilever to transition to circular business models for packaging,
using refill models to deliver on better user experience. Accenture co-created with both
the client and consumer insights to develop the refill product design. The deodorant
product has a significantly lower environmental footprint, saving 342.9 tons of virgin
plastic by 2023 and thus directly contributing to Unilever’s commitment to ensure that
100% of plastic packaging is designed to be fully reusable, recyclable or compostable by
2025.%4 With a promise of ‘buy once, refill for life’, the refillable deodorant is made from
super durable stainless steel and includes a lifetime guarantee.®®

Reduce
Reducing plastic waste per product from 50g to Og.

Repurpose

Repurposing material in current waste streams from existing
Unilever products to produce new ones.

Refill

Formulating a refill-driven offering that focuses on a holistic
approach.

Relationship

Creating a high-quality object that provokes an emotional
relationship and transforms overtime.




Action 3

Invest in infrastructure and engage communities

Innovative solutions require the infrastructure and community support to
implement them. Consumer goods companies have historically left recycling
responsibilities to the consumer, but society increasingly expects business
to take an active role beyond the design and use of their packaging and to
contribute to its collection, reuse, and recycling. In a European consumer
survey, the vast majority of respondents (89%) believe that companies need
to be held responsible for the packaging they place on the market and only
use packaging that is fully recyclable.®¢ Low collection rates, processing
inefficiencies and price volatility are the main obstacles in today’s waste
management infrastructure.’s
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Key takeaway

Companies should think locally in a granular way to drive relevant solutions for the specific context, environment, and communities in which it
operates. At the same time, business needs to invest globally in infrastructure to balance the recycled content supply and demand. How to do it
varies across each stakeholder group.

Case study spotlight

As an example, Danone is committed to increase the proportion of recycled plastic content in their packaging to 50% by 2025 and to specifically recover more plastic than is
used from Indonesia. To reach this target, the company partnered with a leading local waste management company and Veolia to build one of the largest and most modern
recycling centers. In the same region, they launched a nationwide campaign of recycling education and collaborate with local government to activate community awareness. In
this long-term strategic and coordinated investment and infrastructure program, launched in 2018,’? Danone has engaged with all key stakeholders, from local communities to
municipalities, to provide innovative recycling infrastructure.
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P ) Action 4

Expand and explore circular business models

Incorporating circular packaging is often seen as a strategic imperative yet
companies face roadblocks in consumer adoption and market uncertainties.
Fortunately, the business model for circularity is growing stronger as companies
step up their innovation and commitment. Shifting 20% of plastic packaging
to areuse model is in fact a USD 10+ billion business opportunity? and
represents untapped potential for improving the consumer experience and O
increasing brand loyalty.”® The key considerations to expand reuse and explore ~
circular business models are to de-risk your business model in stages, ensure a
reasonable breakeven point, and find partners. Regarding consumer desirability,
an Accenture survey demonstrates that there is a rising case for refillable and
reusable packaging both in France and in the US: across industries over 81%

of customers currently purchase or want to purchase goods with refillable and
reusable packaging.®
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Key takeaway

Circular packaging is not a moonshot. It is attainable if companies take concerted steps to conduct user research,
test and learn, create the business case, and collaborate across the value chain pre-competitively to scale.
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Take backs and reverse logistics are key to all circular
packaging business models.

But they need to be cost effective, resource efficient and convenient.
How to do it? Here are the four elements for successful take-backs.

- Maximize utilization of existing transportation capacity
by leveraging existing delivery routes to minimize carbon
emissions and costs.

« Form win-win partnerships with existing entities across the
value chain to de-risk the investment.

- Implement a data-enabled system for efficient tracking to
measure the benefits.”’

- Make the takeback process desirable with incentivization of
returns and as convenient as discarding the packaging. This
will help drive consumer adoption and improve the overall
effectiveness of the system.

Loop is capitalizing on the power of
reverse vending machines. The machines
mimic the way consumers buy, use, and
dispose of packaging, making reuse as
easy as throwing stuff out. Loop is placing
reverse vending machines for deposit in
retail stores, like Carrefour or Walmart, for
convenient packaging return.’®
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“Thereis a lot of
space for packaging
as a service. There
is a call for shared
infrastructure, for
standardization of
packaging and a need
to make it accessible
across multiple
consumer groups.”

Food & Beverage Global Packaging VP
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z’% Action 5

Collaborate to scale

Collaboration is one of the critical and necessary components for circular packaging to gain
traction. Consumer goods companies can join forces with partners across the value chain—such
as packaging suppliers, retailers, end-consumers, waste managers and recyclers—to meaningfully
advance goals, and to unlock shared risk and shared reward. There are also opportunities to
partner noncompetitively with peers, co-investing in enablers such as recycling infrastructure.

Taking a collaborative approach has the potential to solve many of these pain points:
« Mitigate risk through shared upfront investment
- Leverage partner strengths to fully scale solutions and capture shared value
- Bring pilots to scale
- Unlock value for partners (and beyond) that could not be delivered independently
- Coordinate learning experiences and good practices

Engaging in intentional collaboration across downstream and upstream stakeholders can
move the needle on meaningful action. Consumer goods companies need to join forces with
partners such as packaging suppliers, retailers, end-consumers, waste managers and recyclers.?

In essence, we need pre-competitive collaboration, to create industry harmonization and
make it simple for the consumer to do their part.>2 Pre-competitive collaboration and value
chain coordination at scale are two crucial steps.

32 | The future of packaging in the circular economy



How to do it? The primary areas of collaboration for a circular
packaging value chain are:

“We will need
verticals tocome
together in a pre-
competitive way.”

Multinational food & beverages
company in a partnership
consortium’'®
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Conclusion

A circular packaging future is within our grasp

Even as consumer goods leaders face a growing mountain of regulatory challenges and
complexity, it's clear that progress is possible. There is a path forward to a sustainable
packaging future.

Meaningful action starts with authenticity and transparency to drive credible solutions
with tangible impact. We must embrace a collective mindset of learning from each other,
sharing what works and what doesn't.

Re-imagining packaging R&D across the value chain through advanced design tools, smart
packaging, and material innovation will step us forward. Coordinating investment with
downstream stakeholders and expanding reuse and circular business models in a systemic
way will foster the ecosystem change we need to see. The nature of this challenge
makes a multi-stakeholder approach essential.

Through the right combination of these key actions, consumer goods companies are
positioned to take a leading role and collaborate across their value chains and with their
competitors to make meaningful impact on the future of packaging, moving past pilots
to circularity at scale.
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Research
methodology

Leveraging our human capital
and resources

We conducted a deep-dive current-state
review of plastic packaging based on
stakeholder interviews, existing research,
and market trends.

Drawing on experience

We also based our insights on decades of
experience collaborating for the success of
our consumer goods clients and our deep
understanding of the circular economy.

Validating our observations

Once the insights and actions were defined,
we put them to test with Accenture’s own
experts in circular economy, packaging, and
materials among others.
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Glossary

Circular economy: The circular economy is a systems solution framework that
tackles global challenges like climate change, biodiversity loss, waste, and pollution

Planetary boundaries: The planetary boundaries concept presents a set of nine
planetary boundaries within which humanity can continue to develop and thrive for
generations to come.®3

Scope 1 emissions: are direct greenhouse (GHG) emissions that occur from sources
that are controlled or owned by an organization (e.g., emissions associated with fuel
combustion in boilers, furnaces, vehicles).8*

Scope 2 emissions: are indirect GHG emissions associated with the purchase of
electricity, steam, heat, or cooling.®

Scope 3 emissions: are the result of activities from assets not owned or controlled
by the reporting organization, but that the organization indirectly impacts in its value
chain. Scope 3 emissions include all sources not within an organization’s Scope 1
and 2 boundaries. The Scope 3 emissions for one organization are the Scope 1and 2
emissions of another organization 8

Producer responsibility organization: A producer responsibility organization (PRO)
takes responsibility for the collection and processing on behalf of its members itself
or commissions third parties for these operational tasks. To cover the cost of the
operational tasks, members pay a yearly fee.®

Eco-modulation: Eco-modulation is the concept of penalizing companies for the
use of materials that are harmful for the environment, while rewarding them for using
materials that are “better” for the environment.?”’
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Microplastics: Microplastics are small plastic pieces less than five millimeters
long which can be harmful to our ocean and aquatic life.®®

Digital twin: A digital twin is a virtual duplicate of a physical object, process,
or system, which can be used to predict how those elements will respond to
different variables.#’

Sustainable design to value: Meet target cost and margin with sustainable
products and services.®

Metaverse: Accenture sees the metaverse as an evolving and expanding
continuum of technologies, including for example, virtual reality (VR); augmented
reality (AR); apps driving new experiences; design tools and digital assets—
underpinned by connectivity technology such as 5G and cloud.®®

Smart packaging: Smart connected products are electro-mechanical products
with features like processors, embedded systems, screens and interfaces,
companion apps and cloud platforms.®°

Computational organic photodetectors (OPDs): Computational OPDs can
detect environmental characteristics like package orientation, vibrations, drops,
light exposure, etc., and allow for vision-based inventory management by
intelligently recognizing changes in ambient light intensity, and can be powered
by solar energy harvested from the environment and stored in the paper battery.”’
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