Assessing the role of plastic packaging
in food waste reduction in the retail sector

Exploring sustainable alternatives to plastic packaging
in the context of Brazil, Colombia and Mexico

On behalf of:

4

Deutsche Gesellschaft % Federal Ministry
fir Internationale i for the Environment, Climate Action,

Zusammenarbeit (61Z) 6mbH Nature Conservation and Nuclear Safety

of the Federal Republic of Germany




As a federally owned enterprise, GIZ supports the German Government
in achieving its objectives in the field of international cooperation for
sustainable development.

Published by:
Deutsche Gesellschaft fir
Internationale Zusammenarbeit (G1Z) GmbH

Registered offices
Bonn and Eschborn, Germany

Friedrich-Ebert-Allee 32 + 36
53113 Bonn, Germany

T +49 228 44 60-0

F +49 228 44 60-17 66

Programme:
Global sector project to support the BMUKN in implementing the Marine Debris Framework -
Regional hubs around the globe

Authors:
Tarun Shesh, Rafaela Craizer, Mohamed Kotaish, Federica del Llano (BlackForest Solutions)

Reviewers and editors:
Filiz Jatzold, Maryvonne Kalberer, Phong Giang, Florian Mestl (GIZ)

Responsible:
Elisabeth Duerr
E

Design/layout:
Ira Olaleye, Eschborn

On behalf of:
German Federal Ministry for the Environment, Climate Action,
Nature Conservation and Nuclear Safety (BMUKN)

Photo credits:
Cover, front and back, Pg. 5, 6, 7, 10, 16, 28, 25, 27, 62, 71: ® istock/Muxaun PygeHko;
all other photos of fruit: Al generated.

Disclaimer:

This study was commissioned by and completed exclusively for the Deutsche Gesellschaft fir
Internationale Zusammenarbeit (G1Z) GmbH. The opinions expressed in this study are those of
the authors and reviewers and do not necessarily represent the opinions or positions of the
GIZ. GIZ does not, however, guarantee the accuracy or completeness of information in this
document, and cannot be held responsible for any errors, omissions or losses which result
from its use. Responsibility for the content of external websites linked in this publication
always lies with their respective publishers.

Map disclaimer:
Country borders or names do not necessarily reflect the GIZ official position. The maps in this
publication are for illustrative purposes and do not imply any opinion on the part of GIZ, con-
cerning the legal status of any country or territory or concerning the delimitation of frontiers
or boundaries.

Bonn 2025


mailto:info%40giz.de?subject=
https://www.giz.de/en/worldwide/138385.html
mailto:elisabeth.duerr%40giz.de?subject=




Assessing the role of plastic packaging in food waste reduction

Executive summary

This publication addresses the intersection of two pressing challenges in Latin
America: food waste and plastic packaging. In Brazil, Colombia, and Mex-
ico, supermarkets and retail chains are expanding rapidly, reshaping how
food is packaged, sold, and discarded. Packaging reduces spoilage and
supports food safety, yet it also creates large volumes of plastic waste that
existing collection and recycling systems cannot manage. The central
question guiding this report is: how can packaging be rethought so that

it prevents food loss without generating new environmental burdens?

To answer this question, the report is organised in three interconnected
parts:

Part I builds the analytical foundation by examining how packaging practices, food loss
dynamics, and retail systems interact, particularly across Brazil, Colombia, and Mexico.

Part IT explores practical and scalable solutions that can reduce both food and packaging waste.

Part III looks ahead, outlining the policy frameworks, behavioural enablers, and strategic recom-
mendations needed to scale these solutions and guide the region’s transition toward circular, low-
waste food systems.

Drawing on regional analysis and international best practice, the report presents solutions in three
domains:

® Material innovations » Improvements to packaging materials such as compostables, bio-based
plastics, fibre alternatives, and edible coatings. These solutions can reduce the footprint of packag-
ing when aligned with waste infrastructure but are not sufficient on their own.

® System and business-model redesign » Interventions that go beyond material substitution, in-
cluding reuse and refill models, returnable bottles, loose produce sales, and short food supply
chains. Case studies from Latin America show how retailers and brands are already piloting such
models, with measurable benefits for both packaging and food waste reduction.

® Policy and consumer enablers » The regulatory and behavioural frameworks that make innova-
tion viable. Extended Producer Responsibility (EPR), eco-design standards, targeted bans, and re-
cycling and composting targets provide the ‘rules of the game,” while consumer-facing measures
such as clear date labels, awareness campaigns, and in-store guidance translate them into practice.

Case studies from the region and beyond illustrate the opportunities and challenges

Cas®
s’t\ldy

of implementing circular packaging systems in real markets.



The report concludes that reducing food and packaging waste in Latin America re-
quires more than material substitution. Significant losses occur before packaging is
relevant, e.g. during harvest, storage, and transport. Also, at the consumer level
waste arises from over-purchasing, large portions, and expired food. In some cas-
es, packaging has no effect on shelf life. Where packaging adds value, e.g. by ex-
tending shelf life and protecting produce, it must be embedded in a wider sys-
temic shift. Material innovation, system redesign, and policy must be pursued
together. Only through coordinated action can packaging shift from being a driv-
er of waste to a lever for food-loss prevention, delivering climate, social, and eco-
nomic benefits for Latin America’s retail sector. The challenge is complex, but the
way forward is clear: redesign the system, not just the package.

Figure 1 Overall structure of the publication: from evidence to action
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Introduction

1.1 Objectives, scope, and target audience

Plastic is ubiquitous in the retail sector, commonly used to package a wide range of produce availa-
ble on supermarket shelves. In parallel, roughly 13 per cent of food is lost or wasted as a result of re-
tail sector practices (UNEP 2024). This makes plastic packaging and food loss and waste (FLW) two
deeply interconnected global challenges of urgent concern. The far-reaching implications of FLW
and the plastic waste created in the intent to prevent it are evident not only in plastic pollution, but
also in their contribution to food security, climate change, and inefficient resource use, challenges
that are disproportionately felt in low- and middle-income countries (LMICs). Despite global mo-
mentum to address each problem individually, relatively little attention has been given to their joint
dynamics, especially within the retail and supermarket sector. The retail sector, particularly super-
markets, sits at the nexus of these issues, where decisions on how food is packaged, distributed, and
sold have significant implications for sustainability.

This publication examines how plastic packaging practices in retail settings influence FL\W
and explores scalable packaging and systemic solutions to mitigate the negative exter-
nalities of both waste types simultaneously. The core objective of this publication

is to attempt to answer the following question: How can scalable sustainable so-

lutions be implemented to reduce plastic packaging in the retail sector with-

out generating more food waste? While the publication targets policymakers

and retailers in LMIC:s globally, offering analysis and guidance grounded in

global and regional trends, stakeholder insights, and best applicable practic-

es, the focus is on Latin America, specifically Brazil, Colombia, and Mexico,

as exemplary emerging economies grappling with rapid retail growth, rising

plastic pollution, and persistent food loss. Rather than offering broad glob-

al recommendations, this publication concentrates on Brazil, Colombia, and

Mexico to respond to the lack of tailored regional solutions that account for local

retail structures, food systems, and waste management realities. However, the publi-

cation also provides a high-level guideline on leveraging each focal country’s learning op-
portunities for similar LMIC settings globally, especially in Asia and Africa, where modern retail
practices may follow similar trajectories to a certain extent.

The retail sector plays a pivotal but often overlooked role in shaping food and packaging outcomes.
Essentially, nearly a third of the approximately 5.53 billion tonnes of food produced is either lost

or wasted. At the same time, nearly a third of the global population grapples with food insecurity
(UNEP 2024, FAO 2023). An estimated 1.05 billion tonnes of food was wasted globally in 2022 in
the retail, food service, and household sectors combined, amounting to roughly 132 kg/capita/year
as shown in Table 1. This represents 19 per cent of total food produced. Additionally, 13 per cent
of food is lost in the supply chain after harvesting prior to reaching the retail sector for distribution

(UNEP 2024).
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Assessing the role of plastic packaging in food waste reduction

While households generate the largest share of food waste globally, retailers significantly influence
upstream and downstream waste through procurement standards, inventory practices, and packaging
design. In Latin America, the supermarket sector has expanded aggressively in recent years, reshaping
food systems and increasing the volume and visibility of food packaged in plastics. Retailers also act
as intermediaries between food producers and consumers, determining how food is presented, por-
tioned, and preserved. Despite accounting for only 13 per cent of food waste globally (Table 1), the
retail sector holds outsized leverage to implement solutions that can reduce losses across the supply
chain. For example, changes in how perishable products such as fresh fruits and vegetables are pack-
aged (or not) can influence both shelf life and consumer-level waste. Yet most interventions tend to
focus either on households or the food service sector, leaving the retail sector unexamined.

Table 1 Estimates of global food waste in 2022

Sector Global average 2022 total Contribution

(kg/capita/year) (million tonnes) by sector
Household 79 631 60%
Food service 36 290 27%
Retail 17 131 13%
Total 132 1,052 100%

Source: adapted from UNEP 2024.

To investigate these dynamics, the publication draws from two sources. First, it is based on a com-
prehensive literature review of academic publications, international reports, and policy documents
on FLW and packaging systems. Second, it incorporates insights from ten semi-structured interviews
with stakeholders across Brazil, Colombia, and Mexico. Interviewees included packaging manufac-
turers, retail representatives, food industry associations, plastics industry associations, and civil soci-
ety actors or non-governmental organisations (NGOs). These consultations were useful in identify-
ing context-specific challenges, behavioural drivers, and implementation barriers often overlooked in
technical assessments.
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Figure 2 Overview of stakeholder consultations conducted
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1.2 Focus region: Latin America with Brazil, Colombia and Mexico

The selection of Brazil, Colombia, and Mexico as focus countries for this study is related not only to
their significant roles in plastic waste generation, their proactive policy initiatives, and their potential
to influence broader regional practices, but also due to similarities with other regions in terms of re-
tail structures and regulatory frameworks. These three countries are characterised by expanding su-
permarket sectors, evolving regulatory frameworks on packaging and waste, and increasing consumer
awareness, features that are also shared across many LMICs. While the publication is targeted to the
Latin American context, Figure 3 illustrates that food loss along the distribution and market portion
of the value chain is similar in Latin America, South and Southeast Asia, and Africa, ranging from
13 to 18 per cent.

Figure 3 Food loss along the value chain, by region, and life cycle stage
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Brazil is among the top contributors to food waste in Latin America, with substantial volumes lost
annually. This wastage not only represents a loss of resources but also contributes to environmental
degradation through increased greenhouse gas emissions. Additionally, Brazil is the largest contribu-
tor to ocean plastic pollution in Latin America and ranks eighth globally, with a significant portion
of its annual plastic waste entering marine environments and harming ecosystems (Fonseca, 2024).
These intertwined issues of food wastage and plastic pollution highlight the need for integrated strat-
egies addressing both challenges.

In Mexico, over 35 per cent of all food produced is lost or wasted each year, amounting to approx-
imately USD 25 billion. This loss is particularly concerning given that much of the wasted food is
nutritious and could alleviate hunger among the 28 per cent of the population experiencing food in-
security (Harvard Law School 2024). Concurrently, Mexico faces challenges with plastic waste, es-
pecially from food packaging. The country has implemented various bans and restrictions on single-
use plastics (SUPs), including disposable plastic bags and straws, to combat environmental pollution
(UNEP 2023). Addressing food wastage and plastic packaging pollution is crucial for Mexico’s envi-
ronmental sustainability and food security.

Colombia has taken legislative measures to reduce plastic waste, particularly targeting SUPs. The
country has implemented laws to phase out certain plastic products and promote biodegradable al-
ternatives. These efforts align with Colombia’s commitment to a circular economy and environ-
mental sustainability (Dabo 2024). While specific data on food wastage in Colombia is limited, the
country’s proactive stance on plastic reduction positions it as a relevant focus for studying the inter-
section of food packaging and waste management (ADBioplastics 2024).

Apart from the relevance of the food waste and plastic waste problems prevalent in the three coun-
tries, Brazil, Mexico, and Colombia are also characterised by the following factors justifying their se-
lection as the focal countries for this study:

* Significant supermarket and retail sectors » The three countries have rapidly expanding super-
market and retail sectors, which have transformed food distribution and packaging trends. Bra-
zil’'s supermarket sector generated USD 107 billion in 2020, accounting for about 7.5 per cent of
GDP (Santander Trade 2025). Similarly, Mexico’s retail grocery sector was valued at USD 100 bil-
lion in 2023 (Statista 2024). Colombia, though smaller, has a growing supermarket industry with
major retail chains expanding nationwide. These large markets influence packaging trends, with
a strong presence of multinational retailers like Walmart and Carrefour, shaping global packaging
standards.

® Policy and regulatory momentum » All three countries have implemented significant policies
targeting plastic waste reduction, especially in food packaging. Colombia’s Law 2232 of 2022
mandates the phasing out of SUPs, requiring all plastic products to be reusable, recyclable, or
compostable by 2030 (ADBioplastics 2024). Mexico has taken substantial steps, with over 20
states banning SUPs, while the National Agreement for a New Plastic Economy commits busi-
nesses to ambitious sustainability targets (Michail 2020). Brazil, despite slower national regula-
tion, is preparing laws that require companies to recycle 50 per cent of their plastic packaging
(Nemitz 2024). These policies create a strong regulatory environment for studying the impact of

15
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plastic reduction on food waste. Brazil, Mexico, and Colombia together cover a broad spectrum of
policy tools (taxes, bans, voluntary accords, and comprehensive laws) in large markets, offering a
rich comparative perspective.

Private-sector sustainability initiatives » Leading corporations in these countries are innovat-
ing to reduce plastic reliance. Grupo Bimbo, a Mexican multinational food company, has pledged
to use 100 per cent recyclable or compostable packaging by 2025 (Bimbo Bakeries 2024). Brazil-
ian firms like Videplast are developing recyclable food pouches, while Colombian companies are
investing in bio-based packaging and refillable bottle programs. These business-driven initiatives
complement national policies and provide valuable case studies for sustainable packaging solu-
tions.

Representative conditions and market similarities » By focusing on Brazil, Mexico, and Co-
lombia, we capture a spectrum from an upper-middle-income, industrialised economy with a
huge internal market (Brazil), to a middle-income country closely integrated with North Ameri-
can trade and standards (Mexico), to a slightly smaller but reform-minded economy (Colombia).
Despite these differences, Brazil, Mexico, and Colombia share common challenges, including
food waste, plastic pollution, and growing consumer demand for sustainability. As major agri-
cultural producers, all three countries have similarly extensive supply chains from farm to market
with potential loss points and packaging needs. Additionally, similar consumer pref-
erences for fresh food in the three countries makes findings about packaging
and waste in these countries relevant to other nations with similar diets and
market conditions. Their combined market size, proactive policies, and
strong retail presence make them ideal test cases for solutions that can be
scaled across Latin America and beyond.

This study aims to identify and support scalable solutions emerging from

Brazil, Mexico, and Colombia and globally that can be adapted across Lat-

in America to promote a collaborative approach to reducing food waste and
plastic packaging pollution.
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Critical assessment of plastic
packaging in food retail

2.1 Causes of food waste in the retail sector in Latin America

FLW remains a serious challenge in Latin American supermarkets and grocery retailers. In develop-
ing countries, food waste is largely driven by supply chain inefficiencies, limited infrastructure, and
gaps in food storage awareness. Post-harvest losses, inadequate storage, and transport-related chal-
lenges are key contributors. Hot and humid climates further accelerate the spoilage of perishable
goods. In contrast, food waste in developed countries is primarily linked to overproduction, retail
practices, and consumer behaviour. Identifying when and where losses occur along the supply chain
helps pinpoint both the hotspots of food loss and their likely causes. This is an essential step in as-
sessing which losses are avoidable and which interventions are best suited to address them. Figure 4
below provides a high-level overview of the primary driving forces behind FLW in Latin America.

Figure 4  Overview of primary factors driving FLW along the supply chain in Latin America
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Fresh fruits and vegetables account for the largest share of FLW, with studies indicating that close to
30 per cent of produce never reaches the consumer due to spoilage, damage, or over-restrictive qual-
ity standards (UNEP 2022). This is particularly evident in urban centres, where most retail food
waste is concentrated. In Brazil and Mexico, high ambient temperatures, long transportation dis-
tances, and limited refrigeration accelerate spoilage between harvest and shelf. In Colombia, where
fresh produce is still largely sold through informal markets, food loss often occurs in the early stages
of the supply chain (e.g., production, processing, or storage) due to poor handling, inadequate mar-
ket infrastructure, and the absence of cold storage (Romagnoli, Molina and Parrado 2018, UNEP
2022, UNIDO 2025).

In retail settings, supermarkets and large distributors influence waste both directly and indirect-

ly. Overstocking, improper stock rotation, and the early removal of items based on expiry dates all
contribute to losses within stores. Upstream, retailers drive food loss through procurement policies
that favour uniform appearance, impose strict delivery specifications, or cancel orders unpredictably.
These practices can lead to edible food being discarded before it even enters the retail system.

Retail-level FLW is often most visible in fresh fruits and vegetables, followed by bakery products,
dairy, and meat (FAO 2014). These products are highly perishable and require specific storage and
handling conditions. In many cases, retail stores are not equipped with the infrastructure needed to
maintain these conditions, particularly in smaller or informal outlets. In addition, bundled promo-
tions and multi-pack formats commonly used in supermarkets can lead to over-purchasing and con-
sumer-level waste, especially for perishable items (Reynolds, et al. 2024).

Due to these challenges, the retail sector holds significant potential to reduce FLW, which requires
solutions beyond (plastic) packaging alone. Improvements in cold storage, better inventory and
stock rotation practices, and the implementation of dynamic pricing or food donation systems can
help recover surplus food. Packaging also has a role to play, particularly when it is designed to extend
shelf life and reduce physical damage without creating additional environmental burdens. However,
the effectiveness of packaging depends on how it is integrated with broader retail practices, including
merchandising, procurement, and waste management systems.

As the demand for fresh food continues to rise in Brazil, Mexico, and Co-
lombia, it is essential to strengthen the resilience and efficiency of re-

tail food systems. Reducing FLW at this stage can contribute to im-
proved food security, lower greenhouse gas emissions, and reduced
economic losses. The next sections explore how packaging strat-

egies, when paired with supportive retail interventions, can help

achieve these outcomes.
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2.2 Role of plastic packaging in the food supply chain

2.2.1  General functional requirements from plastic packaging for food

Plastic has become the default material for food packaging in modern retail due to its versatility, light
weight, and low cost. With produce quality beginning to deteriorate at the moment of harvest, plas-
tic packaging has proven effective at slowing spoilage and extending shelf life, particularly for per-
ishable products. The most commonly used polymers in packaging solutions are polyethylene (PE),
polypropylene (PP), polystyrene (PS), and polyethylene terephthalate (PET) (Figure 5).

Figure 5  Plastic materials commonly used in food packaging
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Source: adapted from Vuorinen, et al. 2024.

Globally, packaging is the single largest use of plastic, accounting for about 40 per cent of plastic
produced (Greenpeace 2024, Plastics Europe 2022, Vuorinen, et al. 2024). The expansion of super-
markets and processed food markets, especially since the mid-20th century, coupled with increasing
urbanisation has led to an explosion of single-use wrappers, bags, trays, and containers. The growth
in usage of plastic packaging has been fuelled by several factors as shown in Figure 6.
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Figure 6 How plastic packaging became the default choice

Plastic packaging became dominant because it solved industry problems ...
but created systemic costs
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Source: adapted from BFS 2025.

¢ Urbanisation and changing lifestyles » Urban growth and rising incomes drive demand for pre-
packaged and ready-to-eat foods. SUPs support convenience and fast-moving consumer goods
(FMCGs) (Ellen MacArthur Foundation 2017). Smaller households and busier lives increase por-
tioned packs and takeaway meals, each typically wrapped in plastic. While convenient, this raises
packaging waste and, in cities, higher per-capita food waste (Reynolds, et al. 2024). SUP conveni-
ence must be weighed against packaging’s downstream impacts and opportunities for reduction.

¢ Food safety and shelf life » Plastics extend the shelf life of perishables and reduce spoilage, mak-
ing them a cost-effective tool for items where losses have high environmental costs, such as meat
(Verghese, et al. 2013). Yet industry-led life cycle assessments (LCAs) often overstate benefits
with a primary focus on greenhouse gas (GHG) emissions, omitting EoL impacts and leakage
(MacKerron 2015). Effectiveness varies by product: sometimes plastics help, sometimes they add
complexity without reducing waste. Marine litter and informal disposal in Latin America remain
undercounted (Schweitzer, et al. 2018). Despite this, plastics are still strongly associated with hy-
giene by consumers and retailers.

¢ Logistics and supply chain » Retail supply chains depend on plastics for stabilising pallets, lining

bulk commodities, and protecting items over long distances. In humid climates common in Lat-
in America and South and Southeast Asia, multilayer sachets keep products like coffee and spices
safe from moisture and pests. These benefits come with trade-offs: multilayer packaging is rarely
recyclable and entrenches waste-intensive distribution systems (Schweitzer, et al. 2018). Overall,
globalised supply chains have locked retailers and manufacturers into packaging-heavy distribu-
tion models, often developed in high-income contexts, which are now being adopted into LMIC
markets such as the Latin American region. Latin American stakeholders see plastics as critical to
reducing food loss, which slows the uptake of alternatives.
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® Marketing and communication of product information » A product’s packaging serves as the
initial channel for consumers to be exposed and informed about the product. The plastic packag-
ing design, functionality, and presentation can assist the user in making sound decisions about the
product catering to their needs. The package also includes information on safe and proper product
handling and preparation, thereby preventing the possible spoilage and wastage of food. Even basic
information such as expiry dates presented in terms of ‘Best Before’ and ‘Use By’ labels can inform
the consumer on the time frame for safe consumption of the product. The push to standardise and
brand products for mass retail also leads to packaging that favours aesthetic and marketing consid-
erations (glossy plastics, full-colour printing, pigmentation, etc.), which can complicate recycling.
This suggests that packaging also serves a strong marketing function to appeal to consumers. While
visually appealing packaging design may influence consumer preferences or branding strategies, it
may have little to no functional value in terms of food preservation. Such cases present an opportu-
nity to eliminate superfluous plastic packaging altogether.

¢ Economics of scale and cost externalisation ) Plastics remain cheap due to fossil subsidies and
decades of industrial efficiency (Vuorinen, et al. 2024). Their environmental and social costs fall
on municipalities and informal workers. Alternatives are typically more expensive due to limit-
ed supply chains. Retailers benefit from extended shelf life but do not pay disposal costs. Policies
such as Extended Producer Responsibility (EPR) and virgin plastic taxes, now advancing in Brazil,
Mexico, and Colombia, aim to rebalance incentives (ADBioplastics 2024, Abril Ortiz 2020, Bi-
oleader 2025, Nielsen 2019, Nemitz 2024, McKenzie 2023).

In summary, plastic packaging became dominant because it solved many immediate problems for
the food industry due to the properties it offered. The supply chain and hygiene qualities offered by
plastic packaging led to undeniable short-term benefits in terms of convenience and lower per-unit
costs but also encouraged over-packaging and disposable or linear consumption patterns. The fol-
lowing section examines the drawbacks of plastic packaging, delving into environmental and health
impacts of plastic, the mixed evidence on packaging’s role in reducing food waste, and the socio-eco-
nomic implications including equity and gender issues.

2.2.2 Drawbacks of plastic packaging

While plastic food packaging may only serve its purpose for days or weeks, its environmental foot-
print lasts for decades or centuries. Most food packaging is used once and discarded, with 95 per
cent of its material value lost after a single use (Ellen MacArthur Foundation 2020). The current lin-
ear model of ‘take-make-dispose’ has led to several interrelated crises:

® Waste management and pollution » The majority of post-consumer plastic packaging is not ef-
fectively recycled or converted into new packaging. Regions characterised by informal waste ser-
vices, including Brazil, Colombia, and Mexico, particularly use open dumping and burning as a
plastic waste disposal practice. The result is widespread environmental leakage with an estimat-
ed 19-23 million tonnes of plastic entering aquatic ecosystems each year (Systemiq 2020). Stud-
ies show that most of the litter found on beaches originates from the food, beverage, and tobacco
sectors. Around 85 per cent of beach litter globally is plastic, 61 per cent of which are SUPs such
as sachets, wrappers, and pouches (Ocean Conservancy 2017). Such plastic can fragment and de-
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grade into microplastics when exposed to environmental conditions — at least 14 million tonnes of
microplastics settle on the bottom of the world’s oceans (Barrett, et al. 2020).

Climate change and resource use ) Plastics are fossil fuel-derived products, and their life cycle is
carbon intensive. From oil and gas extraction, through energy used in production, to EoL inciner-
ation, packaging plastics contribute significantly to GHG emissions. Plastic packaging is expected
to account for 20 per cent of global oil use by 2050, representing an increase from the current lev-
el of 7 per cent (Vuorinen, et al. 2024). Moreover, disposable packaging represents a waste of en-

trenched resources since plastic packaging production consumes energy and water which are wast-

ed when packaging is quickly discarded.

Health risks » There is growing evidence that plastic packaging can pose risks to human health,
both through chemical exposure and microplastic ingestion. Many plastics contain additives, such
as phthalates for flexibility, Bisphenol-A for clarity or dyes, that can migrate into food especial-

ly when heated or used for fatty or acidic foods. Additionally non-intentionally added substances
(NIAS) contained in plastic packaging which include impurities present in authorised substanc-
es are known endocrine disruptors and carcinogens (European Commission n.d.). Recycled plas-
tics may also carry legacy contaminants from their previous life that were not designed for recy-
cling processes and unregulated additives can appear particularly in informal markets (Vuorinen,
et al. 2024). Recycled and reused plastic packaging can also accumulate and release hundreds of
hazardous substances (Perkins 2023). The presence of harmful chemicals in recycled plastics rais-
es concerns that, unless tightly controlled, promoting recycled content in food packaging could
inadvertently expose consumers to more chemicals (European Commission n.d.). Regulators like
the European Union (EU) and Food and Drug Administration (FDA) are examining these is-
sues with some jurisdictions restricting recycled plastic use in direct food contact unless from ap-
proved sources. Brazil, Colombia, and Mexico permit the use of recycled plastic in food-contact
applications but under certain conditions covering factors such as source location of recycled plas-
tics, treatment processes, and component of packaging formed by recycled plastics (ADBioplastics
2024, Abril Ortiz 2020, Bioleader 2025, Nielsen 2019, Nemitz 2024, McKenzie 2023).

Ecosystem and food system impacts » Plastic waste can also indirectly affect food security and
safety. In coastal communities, pollution of fisheries by plastic (e.g. fish ingesting microplastics)
threatens livelihoods and food sources. In agricultural areas, the use of plastic packaging and
mulch films can lead to soil contamination when plastics break down in fields. Open burning of
plastic waste, common in some regions including the focus region, releases toxic pollutants (diox-
ins, furans) that can settle on crops or enter water supplies. Thus, improper disposal of packaging
waste can cycle back into the food system in harmful ways.

Unequal impacts » In many Latin American cities, the burden of SUP packaging falls dispropor-
tionately on low-income communities and informal waste workers. Limited access to waste col-
lection and recycling infrastructure often results in greater exposure to open dumping, burning,
and pollution. Informal waste pickers, many of whom are women and children, often work with-
out protective gear, sorting through dirty plastics or inhaling toxic fumes at burning sites. They
typically earn less, handle lower-value waste streams, and face daily health risks with little support

(GIZ 2025).
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The hidden costs of plastic packaging far outweigh its convenience, and markets alone won’t account
for those costs. This provides a strong rationale for policymakers to intervene through policy meas-
ures (regulations, incentives, standards) that are needed to drive a shift toward sustainable packaging
systems.

2.2.3 Myths versus facts on plastic packaging to prevent food waste

The packaging industry often argues that more packaging is justified by the gains in food preserva-
tion. The evidence presents a nuanced picture, and several myths can be debunked.

Mygs, |

‘More packaging = less food waste’ 7

Latest research shows plastic packaging waste as another contributor to
the inefficiency in the food system. Even though the excessive use of plastic
packaging, specifically SUPs, is often justified by convenience, food pres-
ervation capacity, and shelf-life extension provided, food waste has grown
concurrently with packaging waste, contesting the latter’s contribution to
food waste reduction (FAO 2014, Denkstatt 2017). Regions with the highest
plastic packaging use (e.g., North America, Europe) also have the highest
per capita food waste at the consumer level which suggests that underly-
ing drivers such as consumer behaviour (e.g., over-consumption, improp-
er storage, poor meal planning) and supply chain inefficiencies are signif-
icant factors in FLW rather than packaging alone (Schweitzer, et al. 2018).
LMICs even exhibit the opposite trend wherein lower rates of household
food waste have been witnessed despite lower plastic packaging consump-
tion (Schweitzer, et al. 2018). A common assumption in food packaging re-
search is that extending shelf life inherently reduces food waste. While
longer shelf life increases the window for consumption, this does not nec-
essarily translate into reduced waste particularly in households where
overstocked refrigerators lead to food being overlooked until well past its
expiry. In such cases, packaging delays spoilage, but not disposal (Canali,
et al. 2014). Well-designed packaging can help for specific issues but an
overreliance on packaging can mask inefficiencies in the food system that
need addressing such as lack of cold storage or coordination failures be-
tween farmers and retailers.
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‘Without plastic packaging,
fresh produce will spoil before sale’

This is only partially true and highly context dependent. In many LMIC con-
texts, fresh produce has traditionally been sold loose in open-air markets
daily, relying on rapid farm-to-market cycles rather than long shelf life.
Among the focal countries, Brazil is characterised by supermarkets sup-
plying a substantial portion of produce with diminished informal channels
compared to Colombia and Mexico. As mentioned earlier, countries with
lower plastic packaging penetration tend to have lower levels of house-
hold food waste because consumers shop more frequently and value whole
foods (Schweitzer, et al. 2018). Retail practices of pre-packaging pro-
duce in fixed quantities can lead to over-purchase and waste since a con-
sumer may only need a small amount of produce but has to buy a larg-

er pre-packaged portion, some of which must be discarded due to spoilage
(Reynolds, et al. 2024). Larger portion sizes can reduce packaging waste
per unit of food, but they often lead to higher levels of food waste, as well
as multipacks and bulk packaging in supermarkets which often drive con-
sumers to purchase more than can be consumed. On the other hand, small-
er pre-packaged portions tend to generate more packaging waste but can
help minimise food waste, as they encourage more frequent and intentional
purchasing (Reynolds, et al. 2024, FAQ 2011). Therefore, one must be cau-
tious in claiming that packaging always reduces food waste. It can reduce
individual item spoilage via protection, but it may encourage systemic prac-
tices that generate waste elsewhere in the supply chain.
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‘Plastic packaging is the only way to ensure food M}’th ;
safety and shelf life for processed foods' 3 /

Many processed or packaged foods do require some form of packaging to
survive the supply chain and be distributed. However, the type and quantity
of packaging is often more than necessary from a waste-prevention stand-
point.

For example, individually wrapped portions and multi-layer snack packs

are done for marketing convenience and portion control, not because larg-
er packs would result in waste. Another example are single-use sachets
and small packs which companies in LMICs often chose to target low-in-
come consumers. A family-sized bag of rice or a bulk refillable container of
cleaning product can deliver the same product with less packaging per unit
(Denkstatt 2017, Ellen MacArthur Foundation 2017). These plastic sachets,
ubiquitous for everything from shampoo to ketchup, are cited as helping the
poor access products in affordable amounts; yet, they have created a waste
crisis in many countries, particularly in South and Southeast Asia (Geddie
and Brock 2022). The big challenge from a waste perspective is that sa-
chets are virtually impossible to recycle and frequently become litter that
clogs waterways and urban drainage. In food systems, alternatives like bulk
dispensing or refill stations can maintain safety, with proper hygiene proto-
cols, while drastically reducing plastic consumption. For instance, dispens-
ers for grains, spices, or liquids allow consumers to bring reusable contain-
ers. Thus, plastic is not the only solution to ensure food preservation and
distribution. It is the default solution due to inertia, lack of investment in
alternatives, and a potential sunk cost fallacy.
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2.3 Key takeaways

In evaluating plastic packaging’s relationship with food waste, a key insight is that systemic ap-
proaches yield better outcomes than standalone solutions. Packaging alone cannot compensate for
fundamental inefficiencies like overproduction or misaligned consumer behaviour. For example,
misleading date labelling has the potential to cause consumers to discard food more readily and un-
justifiably. Adding more packaging or vacuum sealing may not change such consumer behaviour,
but clearer information on labels could. Similarly, vast amounts of food waste occur upstream, pri-
or to the retail sector, in LMIC contexts due to inadequate infrastructure. In Latin America, rough-
ly 56 per cent of food is lost in the value chain leading up to the retail sector (Figure 3). A combina-
tion of better storage technology, market linkages, and moderate packaging could be more impactful
rather than additional plastic packaging. Shortening supply chains by connecting local producers to
consumers can reduce both packaging and associated waste.

Figure 7 The complexity of the interrelation between FLW and plastic packaging in the region

Reducing
FLW cannot
be achieved
. with plastics
Reasons for plastic Drawbacks of
. alone . ,
packaging use / plastic packaging
® Food safety * Waste management challenges
© Cheap production costs © Pollution and emissions
¢ Convenience © Health risks
¢ Extending shelf life ® Unequal impacts
© Logistics and handling °
© Marketing benefits Causes of food loss
° and waste

Inadequate storage
Transport-related challenges
Gaps in food storage awareness
Limited refrigeration
Over-purchasing and overstocking
Supply Chain inefficiencies
Post-harvest spoilage

Source: adapted from BFS 2025.
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Packaging plays a dual role in food systems. On the one hand, it preserves freshness, extends shelf life,
and reduces losses of perishable products. On the other, it generates large volumes of waste and con-
tributes to plastic pollution when poorly designed or used for foods that do not require protection. As
the analysis of drivers in this chapter shows, the balance between packaging’s protective function and
its environmental burden varies by product category, value-chain stage, and retail format. Effective
solutions must therefore reduce packaging’s footprint while safeguarding food, recognising that the
climate and resource costs of wasted food often exceed those of its packaging.

Part II of this publication explores how this balance can be achieved. Chapter 3 examines innova-
tions in packaging materials, Chapter 4 considers systemic and business-model solutions that reduce
or replace packaging altogether, and Chapter 5 reviews the policy frameworks and consumer-oriented
measures that enable change. Together, these approaches demonstrate how packaging can evolve from

a source of waste into a lever for prevention and circularity.

Table 2 Mapping of case studies presented in this publication to the relevant solution type

No. Case study Country/Region Solution type Page
| Driscoll’s paper containers EU/Global Material innovation - 32
for berries paper/fibre
Il Apeel’s edible coating Global Material innovation - 88
for fresh produce edible coatings
1 Danone’s elimination Indonesia Design innovation - 35]
of a printed label elimination
IV Nestlé's elimination Egypt Design innovation - 37
of plastic sleeves elimination
V. Algramo refill systems Chile Reuse/refill model (B2C) 40
Vi Coca-Cola universal Brazil/Mexico Reuse/refill model 43
returnable PET bottle (B2C/B2B hybrid)
Vil Kecipir's harvest-to-order Indonesia Alternative business model - 46
model digital platform
VIl Rwanda SUP bans and France Africa/EU Policy - 50
produce packaging restriction targeted bans
IX Examples of materials bans Colombia/Mexico Policy - 50
from the focal region EPR and eco-design
X Sprite's switch from green Europe and Policy - 52
to transparent PET bottles Southeast Asia eco design
XI' Walmart Mexico’s campaign Mexico Retail practice reform - 59

for cosmetically imperfect
produce
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3 Material-based
and design innovations

Reducing food loss across the value chain requires a systems approach in which packaging serves
both a protective and enabling function. While appropriate packaging can mitigate spoilage and
handling losses at multiple stages, its environmental impacts must be carefully assessed. One strat-
egy is to improve packaging materials using less plastic, increasing recyclability, incorporating com-
postable or bio-based inputs, and thereby reducing lifecycle emissions. Material innovations can help
shift away from fossil fuel-based inputs and address EoL challenges. However, packaging sustainabil-
ity cannot be achieved through materials innovation alone. Interventions explored in Chapters 4 and
5 such as reuse systems, refill models, and packaging minimisation, often enabled through business
model innovation or retail sector intervention, can significantly reduce the need for packaging.

This chapter examines material-based solutions that lower environmental impact and packaging de-
sign innovations that can reduce demand for single-use formats while maintaining food safety and

shelf life.

3.1 Material-based solutions: innovations in packaging materials

Material-based innovations are often viewed as the first line of response in addressing the environ-
mental impacts of food packaging. Although they are frequently framed as more sustainable alterna-
tives to conventional plastics, these solutions must be carefully evaluated within their specific appli-
cation contexts. Food waste prevention remains the primary functional objective of food packaging,
and any material innovation must preserve this function while ensuring a reduced environmental
footprint across the packaging’s life cycle.

Food loss in the value chain is highly product-specific and temporally concentrated. Fresh fruits and
vegetables, which account for the highest share of food losses globally, are particularly vulnerable to
spoilage due to their sensitivity to temperature, humidity, and physical damage (FAO 2014). These
characteristics underline the critical role of protective packaging in extending shelf life and preserv-
ing nutritional quality during transport and storage. According to the FAO, the category of fresh
fruits and vegetables is followed by perishables like bakery goods, dairy, meat, and fish in their sus-
ceptibility to spoilage (FAO 2014). Thus, packaging solutions for these categories must meet strin-
gent performance criteria. This is particularly important in LMIC contexts such as Brazil, Colombia,
and Mexico, where ambient temperatures are higher and cold-chain infrastructure is often limited.

Material innovations must balance these functional needs with circular economy principles. This
means moving away from fossil-based SUPs toward materials that are renewable, compostable, re-
cyclable, or otherwise lower the environmental impact associated with material production and dis-
posal. However, the transition is not always straightforward; several alternatives present their own
ecological and operational trade-offs, especially in the absence of adequate waste management infra-
structure.
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3.1.1  Compostable packaging

Compostable packaging refers to materials that can break down into carbon dioxide, water, and bi-
omass within specific time frames and under defined conditions. The term is distinct from ‘biode-
gradable’, which lacks standardised parameters and is often used misleadingly. Certified composta-
ble materials fall into two main categories: industrially compostable (requiring controlled conditions
in centralised facilities) and home compostable (able to degrade under ambient conditions in house-
hold composting systems) (Ellen MacArthur Foundation 2020, World Economic Forum 2019).

In principle, compostable packaging can support circularity by returning biological nutrients to the
soil, especially when co-disposed with food waste. However, in practice, the value of compostable
plastics is contingent upon several systemic factors. First, the widespread absence of industrial com-
posting infrastructure in many cities particularly in the Global South limits the feasibility of pro-
cessing such materials at scale. Without appropriate collection and treatment systems, composta-
ble packaging risks ending up in landfills, where it does not decompose efficiently and may even
produce methane under anaerobic conditions. Alternatively, it may contaminate plastic recycling
streams, compromising the quality of recyclate output. Second, compostable packaging is not inher-
ently circular from a materials perspective. The process of composting, while beneficial for nutrient
cycling, involves breaking the material down into basic organic matter, leading to the ex-
traction of virgin materials for the next packaging generation. This contrasts with re-
use or mechanical recycling models, where more of the original material’s embod-
ied energy and value is retained.

Nonetheless, compostable materials can be suitable in niche applications. These

include situations where packaging is likely to be contaminated with food (e.g.,

food scrap collection liners), in closed systems such as events or stadiums where
separation and composting logistics can be tightly managed, or for small-format

items that frequently end up in organic waste streams, like produce stickers and
tea bags. To be effective, compostable packaging must be clearly labelled and de-

signed to fit existing organic waste systems. International standards such as EN13432,

ASTM D6400, and ISO 18606 provide technical criteria for compostability, but must be
complemented with robust communication, colour coding, and harmonised design practices to en-

sure correct disposal by consumers.

3.1.2 Bio-based and biodegradable plastics

Bio-based plastics are derived wholly or partially from renewable biological feedstocks, such as corn
starch, sugarcane, or cellulose. Biodegradable plastics refer to materials that can be broken down by
microbial action, regardless of feedstock origin. The commonly used umbrella term ‘bioplastics’ of-
ten conflates the two concepts and should be avoided due to its ambiguity (Ellen MacArthur Foun-
dation 2020, World Economic Forum 2019).

While bio-based and biodegradable plastics are often promoted as environmentally friendly, their

actual performance varies widely depending on factors such as feedstock source, production pro-
cess, and EoL pathway. LCAs have shown that some bio-based plastics, especially those derived from
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food crops, can have higher overall environmental impacts than conventional plastics, due to land
use change, fertiliser application, and water consumption (UNEP 2023). If these plastics are land-
filled instead of composted or digested acrobically, they may also emit methane, a potent greenhouse
gas (UNEP 2023). Further, the claim that biodegradable plastics will reduce food waste by enabling
co-disposal with food in composting systems remains largely theoretical in regions lacking the infra-
structure to support this process. Without proper collection and treatment, biodegradable plastics
simply become another form of pollution or contamination.

Thus, while bio-based and biodegradable plastics have a role in specific, well-managed applications,
they should not be considered a blanket solution. Their use should be strategically targeted to appli-
cations where their unique properties offer a clear advantage, such as in packaging formats that are
consistently contaminated with food and cannot be easily recycled (Ellen MacArthur Foundation
2020, Bioplastics Feedstock Alliance 2015).

3.1.3  Alternative materials

Innovative materials that do not rely on plastics at all have emerged as a promising frontier. These in-
clude cellulose films, wax-coated papers, edible coatings, and agricultural waste-derived materials
like bagasse or rice straw-based trays. Many of these alternatives are already being deployed in niche
markets, and new developments continue to emerge. For instance, paper-based films laminated with
polymer coatings that are compatible with the recycling stream are being developed as alternatives to
hard-to-recycle plastic films. Likewise, companies such as Driscoll’s have adopted paper-based clam-
shells for berries in European markets (Case study I) while Malaysian researchers have created bio-
degradable films from tropical fruit waste that offer comparable tensile strength to petroleum-based
plastics at a lower cost (Severson 2024).

Edible coatings, such as those developed by Apeel (Case study 1) derived from natural substances
such as egg whites and plant-based fatty acids have been successfully applied to produce like cucum-
bers and avocados (EXAME, 2021, Packaging Europe, 2022, Severson, 2024). These coatings serve
the same purpose as plastic films by extending freshness and reducing water loss but do so without
generating waste.
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Case study |

Region
-

Europe

Solution description

Driscoll's, a leading berry producer, has
transitioned from plastic clamshells to pa-
per-based containers in multiple European
markets, while increasing the use of recy-

cled plastic in other regions (Driscoll’s, n.d.).

The goal is to replace hard-to-recycle plas-
tic packaging with more sustainable alter-
natives. This solution offers a 94 per cent
reduction in plastic usage per unit with only
the lid still composed of plastic.

Figure 8

Fresh produce

Paper containers designed by Driscoll

Driscoll’s paper containers for berries

Scale
w
Scaled

Environmental benefits
Reduced plastic waste entering recycling
streams, improved recyclability.

Innovation status
Commercial deployment in Europe; contin-
ued R&D in North America with recycled
plastic integration.

Source: Severson, 2024.
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Case study Il

Apeel’s edible coating for fresh produce

Country Sector Scale
USA Fresh food Scale -up dy

Solution description

Apeel is an edible coating derived from
plant-based materials, designed to extend
the shelf life of fresh produce by forming a
protective barrier that slows water loss and
oxidation. Approved by the FDA, the coat-
ing mimics the protective function of plastic
film without generating packaging waste. It
is supplied as a dry powder, which is mixed
with water and applied at packaging centres
using spray, dip, or brush-on methods. Apeel
not only provides the coating itself but also
integrates its application system into client
supply chains, offering technical support and
monitoring. Its global sourcing and retail
network spans producers in the USA, Mexi-
co, Peru, Spain, and the Netherlands, and re-
tail partners such as Kroger in the USA and
Edeka in Germany. Recent investments are
being used to expand operations in Africa,
Central America, and South America (EXAME,
2021, Ellen MacArthur Foundation, 2020).

Economic benefits
® Extends product freshness by two to three
times, reducing shrinkage and spoilage.

® | eads to significant cost savings by low-
ering food wastage and boosting sales
volumes.

Figure 9

Effects of Apeel’s edible coating

® Offers a high return on investment, with
no price increase necessary for Apeel-
coated produce, ensuring competitive con-
sumer pricing.

Environmental benefits

® Eliminates the need for plastic wrap-
ping, reducing plastic use without com-
promising shelf life. A cucumber supplier,
for example, anticipates avoiding over 30
tonnes of shrink wrap annually.

® | CA studies show carbon footprint reduc-
tions of 18% to 80%, depending on the
product.

® Fully compostable and integrates seam-
lessly with food waste streams.

Innovation status

® Raised USD 70 million in Series C funding
in 2018 and secured an additional USD
250 million in 2020 to support expansion.

® Commercial partnerships include Kroger
(avocados, limes, apples) and Edeka (av-

ocados, oranges, mandarins), with further
scaling underway in new global markets.

e untreated

G edipeel

Source: Garfield, 2017.
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Still, these alternatives are not without constraints. Paper-based or cellulose-based substitutes may
have reduced barrier properties or structural limitations under certain moisture and temperature
conditions. In addition, questions of material sourcing, recyclability, and compostability at scale re-
main. Materials must also be designed for clear consumer understanding to prevent contamination
of existing recycling or composting streams. For example, cellulose films can appear visually sim-
ilar to conventional plastics, creating confusion at disposal unless they are clearly distinguishable
through labelling or colour differentiation.

Crucially, whether a packaging material is circular depends less on its intrinsic characteristics than on
the systemic context in which it is used. Transport distances, local waste infrastructure, and existing
regulatory frameworks all influence the environmental performance of alternative materials. There-
fore, substitution decisions must be based on full-system assessments rather than simplistic material
comparisons.

3.2 Packaging design innovation

Beyond material substitution, packaging design plays a central role in both reducing packaging vol-
umes and minimising food waste. Packaging can be eliminated, reconfigured, or redesigned to better
align with product needs, logistics, and EoL treatment options. There are two main approaches to
eliminating unnecessary packaging (Ellen MacArthur Foundation 2020):

® Direct elimination refers to removing packaging that serves no essential function. Examples in-
clude secondary plastic wrap on multi-buy packs, tear-off seals on bottled beverages, and un-
necessary film on produce. Major retailers such as Tesco and Waitrose have removed second-
ary wrapping from canned goods, while Walmart has eliminated plastic film from fresh produce
(Ellen MacArthur Foundation 2020, Tesco News 2025, Waitrose & Partners n.d.). Nestlé
(Case study 1V) and SonaeMC have discontinued tear-offs on several product lines (Ellen MacAr-
thur Foundation 2020). These interventions reduce material use and can simplify consumer inter-
action with the product.

¢ Innovative elimination addresses situations where packaging serves an essential function but can
be replaced through a different mechanism. This includes edible coatings on produce (e.g., Apeel
— Case study II), multifunctional packaging units (e.g., Danone’s Aqua Life label-free bottles —
Case study 111), and digital product delivery or localised manufacturing that removes the need for
extensive packaging (EXAME 2021, Severson 2024). For example, the use of dehydrated soups or
sauces sold in reusable containers eliminates the need for SUP packaging altogether.
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Case study Ill

Country

v

Danone’s elimination of a printed label

Sector
-

Indonesia

Figure 10 Label-free bottle from Danone

Source: Aqua n.d.

Solution description

Danone's Aqua Life launched an embossed
PET water bottle that eliminates the need

for a printed label. Instead, product brand-
ing is moulded into the bottle surface, and
the barcode is integrated into the cap. This
design significantly reduces material use
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Beverages

and streamlines the packaging format with-
out compromising product identification or
consumer trust (Ellen MacArthur Foundation
2020, Aqua n.d.).

Economic benefits

® Reduces the number of packaging com-
ponents, simplifying production and low-
ering potential contamination in recycling
streams.

® Supports a closed-loop packaging mod-
el by sourcing 100% of the PET from lo-
cal recyclables, boosting domestic collec
tion markets.

Environmental benefits
® Eliminated 1.6 million adhesive labels in
the launch year alone (2019).

® Promotes circularity by using 100% local
ly sourced recycled PET.

® The entire bottle remains fully recyclable
under existing systems.

Innovation status
® Piloted in Bali (Indonesia) in early 2019;
now extended to Jakarta and Surabaya.

® The concept has also been applied to Evi-
an bottles in France since mid-2020, indi-
cating cross-brand scalability.
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Packaging that is retained should be designed to maximise material circularity. This involves rethink-
ing the packaging structure (e.g., using mono- instead of multi-layer materials), format (e.g., com-
pact or collapsible designs), and additives to ensure compatibility with recycling streams. Packaging
design guidelines from associations such as Association of Plastic Recyclers (APR) and Plastics Re-

cyclers Europe (PRE) recommend eliminating problematic materials like polyvinyl chloride (PVC)
and PS, minimising use of dyes and inks, and simplifying package formats to improve recycling out-
comes (Association of Plastic Recyclers n.d.).

Other design innovations include enabling product resealing to preserve freshness after opening,
downsizing packages to better match consumer needs, and offering ‘portion on demand’ services in
retail environments. These strategies reduce food spoilage, especially in single-person households,
where large pack sizes are a major driver of food waste.

The Household Simulation Model (HHSM), developed to simulate the environmental and econom-
ic impact of packaging interventions, highlights key trade-offs. For example, aligning pack sizes with
household needs can reduce food waste by up to 70 per cent, but may increase packaging waste due
to higher purchase frequency (Reynolds, et al. 2024). Extending shelf life through packaging innova-
tion can reduce food waste and packaging waste simultaneously, but consumer education on optimal
storage is necessary to realise these benefits. The HHSM stresses that multiple coordinated interven-
tions, rather than singular changes, yield the most effective outcomes.
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Case study IV Nestlé’s elimination of plastic sleeves

Country

h

Egypt Beverages Scaled

Solution description

Nestlé removed the plastic tear-off sleeves
that previously sealed the cap and neck of
its Pure Life water bottles. To ensure con-
sumer confidence in product safety, a simple
audible indicator was introduced, a ‘click’
sound when the cap is twisted, signifying
the bottle is unopened and tamper-proof.
This modification retains product integri-
ty while eliminating a non-essential plas-
tic component (Ellen MacArthur Foundation
2020, Mamdouh 2024).

Figure 11 Eliminating bottle cap tear offs
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Economic benefits

® Maintains tamper-evidence functionality
through an intuitive and low-cost mech-
anism.

® Improves operational efficiency by sim-
plifying packaging assembly and reducing
material complexity.

Environmental benefits

® Eliminated nearly 240 tonnes of plastic
cap sleeves within the first 18 months of
implementation (from January 2019 on-
ward).

Innovation status

® Fully adopted across the Nestlé Pure Life
Water product line in Egypt.
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Source: Mamdouh 2024.
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Packaging systems design should also consider reverse logistics and EoL implications. Innovations
that improve food shelf life without requiring complex recycling or composting processes are espe-
cially valuable. Removing and collecting packaging before it reaches the consumer ensures higher re-
covery rates and cleaner recycling streams. In the focus region, and LMIC contexts typically, reuse or
recycling infrastructure is often limited. Packaging design innovation must therefore align with lo-
cal collection, sorting, and processing realities. A strong emphasis should be placed on packaging for-
mats that can be separated and sorted using simple technologies.

3.3 Key takeaways

Material and design innovations can reduce reliance on fossil-based plastics and improve packag-
ing circularity while maintaining food preservation. However, they are not sufficient on their own.
Compostables and bio-based plastics face major infrastructure and performance challenges, while al-
ternative materials like paper or cellulose films require careful system integration. Design changes
such as elimination of unnecessary formats, mono-material use, and resealable packaging can yield
clear benefits but depend on consumer acceptance and collection systems.

Ultimately, packaging innovation should be evaluated within a systems perspective. Substituting
materials without considering local waste infrastructure or consumer behaviour risks shifting, rath-
er than solving, environmental burdens. The next chapter therefore turns to systemic and business
model solutions, such as reuse and refill systems, that aim to reduce the need for sin-

gle-use packaging altogether.

38



Part || From theory to practice - low-plastic solutions

Systemic and operational solutions:
beyond materials innovation

Reducing the environmental impact of food packaging requires more than switching from one mate-
rial to another. The scale of plastic pollution and food waste calls for a rethinking of not only packag-
ing but also products and business models. This section outlines solutions that do not rely on mate-
rial innovation alone but instead address structural inefficiencies in packaging design, retail formats,
supply chain logistics, and consumption models. These approaches prioritise prevention, reduction,

and reuse over substitution, aiming to eliminate unnecessary packaging, extend product shelf life

through intelligent design, and integrate packaging into broader food system innovations.

4.1 Reuse systems: models, trade-offs, and design considerations

411 Business-to-Consumer (B2C) models

Reusable packaging is designed for multiple use cycles within a system that enables cleaning, redis-

tribution, and continued functionality of the packaging material. There are four dominant business-

to-consumer (B2C) reuse models, each defined by who owns the packaging and where refilling or re-

turn takes place (Ellen MacArthur Foundation 2020,

Vuorinen, et al. 2024).

Table 3 Summary of the four B2C reuse models

Refill at home

Consumers refill their containers at home using concen-
trates or dry goods received through delivery or subscrip-
tion services. Products with high water content, such as
juices, sauces, or cleaning liquids, can be supplied in con-
centrated or dehydrated form and diluted at home. Packag-
ing for the refill units must be circular: reusable, recy-
clable, or compostable. Removing water from the product
reduces packaging volume and transport costs. This model
is ideal for predictable, high frequency purchases and
works best when integrated into a delivery system that
also retrieves empties, enabling packaging rotation.

Refill on the go

Consumers refill containers at retail locations, or
alternatively public spaces or mobile units. Dried
goods such as beans, grains, nuts, and pasta are
suitable candidates due to low hygiene risk and
ease of dispensing. Refill stations must offer guid-
ance on container hygiene and may include on-site
washing ports. This model reduces unnecessary
packaging and enables precise quantity purchase,
helping reduce food waste. Flexibility in container
size also accommodates consumer needs without
over-portioning.

Return from home

Consumers return empty packaging to delivery personnel.
This model works well in e-commerce or subscription sys-
tems, particularly in urban areas where delivery frequen-
cies are high. Operators are responsible for cleaning and
redistributing packaging. Packaging must be designed for
durability, traceability, and stacking efficiency. Shared lo-
gistics and cleaning infrastructure across multiple brands
or sectors improve cost-effectiveness. Digital tracking
using barcodes, RFID, or QR codes ensures accountability
and operational control. The model requires fewer changes
to consumer behaviour and offers higher return rates in
dense markets.

Return on the go

Consumers drop off used packaging at stores,
collection points, or return kiosks. Packaging may
include unique IDs for tracking, deposit refunds, and
usage analytics. Reuse-as-a-service providers man-
age logistics, enabling SMEs and retailers to par-
ticipate without owning the infrastructure. Shared
infrastructure (cleaning, return points, tracking sys-
tems) reduces system costs and encourages uptake.
Return-on-the-go is most viable for high-turnover,
standardised formats such as beverage containers.
Harmonisation of packaging formats and logistics
(e.g. Universal Bottle systems) increases reuse ef-
ficiency and economic viability.

Source: Ellen MacArthur Foundation 2020, Vuorinen, et al. 2024.
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Case study V  Algramo’s refill systems

Sector

Scale

Solution description

Single-use household-product packaging
adds cost for low-income shoppers who buy
in small formats (‘poverty premium’) and cre-
ates persistent plastic waste where collec-
tion/recycling are limited (Ellen MacArthur
Foundation 2021, UNEP 2023). The Chilean
company Algramo’s platform combines smart
dispensers at stores with RFID-enabled re-
usable containers so customers ‘pay for the
product, not the packaging.’ Refill dispensers
and durable containers cut single-use packs,
and precise metering lets shoppers buy exact
quantities reducing over-purchase and left-
over product spoilage at home. Retailers in-
tegrate compact dispensers in high-veloc-
ity aisles (home care, some dry foods/pet).
Walmart Chile, Unilever, and Algramo public-
ly communicated the shopper saving potential
and plastic reduction logic when announcing
in-store machines (Walmart Chile n.d.).

The system also supports ‘refill-on-the-go’
tricycles in some deployments (Walmart Chile
n.d.).

Economic benefits

® Refill-reuse at retail can lower unit
costs and maintain product quality via
closed-loop dispensing and smart contain-
ers. Up to 20% consumer savings report-

v
Household and food products

40

4
Pilot

ed versus standard packaged stock-keep-
ing units (SKUs).

Reduced packaging material handling, po-
tential shelf-space efficiency (bulk replen-
ished less often than many small packs),
and a differentiated value proposition for
price-sensitive shoppers.

Resilience/uptake: +356% sales growth for
Algramo’s refill model during April-June
2020 in Santiago during COVID-19 lock-
downs, indicating resilience of the model
and sustained consumer uptake when mo-
bility and supply were constrained (Ellen
MacArthur Foundation 2021).

Brand partnerships: Active collaborations
with Unilever (Chile) and others (e.g., Pu-
rina) to scale categories compatible with
dispensing (Ellen MacArthur Foundation
2021, Fuenzalida 2022, Mohan 2020).

Environmental benefits
® Reduction of packaging waste

Innovation status

® The company piloted and then scaled with
FMCGs (e.g, Unilever OMO/CIF/Quix; Nestlé
Purina) and partnered with Walmart Chile
(Lider) to deploy in supermarkets.
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Figure 12 Algramo system for cleaning and food products

Source: Walmart Chile n.d.

BONUS: enabling conditions and applicability in Brazil, Mexico, Colombia

® Chile’s EPR framework (Law 20.920) and
Decree 12 (2020) set collection/valorisa-
tion targets for packaging; the Single-Use
Plastics Law (21.368) further restricts
disposables and encourages reuse, cre-
ating a favourable policy signal for retail
refill systems.

® What helps: (i) retailer space and pow-
er/data for dispensers; (ii) closed-loop
cleaning logistics for returned/damaged
containers; (iii) SKU selection with stable
flowability (liquids/dry flowables); (iv)
predictable pricing that rewards reuse;
(v) consumer communications on hygiene
and accuracy (Ellen MacArthur Founda-
tion 2021, Fuenzalida 2022, Mohan 2020,
Walmart Chile n.d.).
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® Brazil: EPR and reverse-logistics expec-

tations under PNRS (national solid-waste
policy) support reuse pilots; large modern
retail footprints simplify multi-store tri-

als. Policy inference aligned with EPR di-
rection in the region.

® Mexico: City/state plastic-restriction

trends and strong modern trade penetra-
tion create opportunities; pilot in urban
supermarkets first, with refills linked to
loyalty apps. Market inference based on
Algramo’s stated interest in Mexico and
regional retailer presence (Ellen MacAr-
thur Foundation 2021).

® Colombia: Single-use plastics law

(2232/2022) pressures packaging change;
retail pilots can align with donation/
markdown programs to reduce both pack-
aging and product waste.
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412 Business-to-Business (B2B) models

Beyond consumer packaging, a wide array of business-to-business (B2B) reuse models are operation-
al. These include reusable crates, totes, and pallets in logistics and distribution. Industry-wide reuse
systems can be developed around shared packaging pools managed by third-party operators. Stand-
ardisation of packaging sizes and materials allows for scalable reverse logistics and improved trans-
port efficiency. To identify opportunities for B2B reuse, companies should assess where single-use
transport packaging is used internally or with external partners and evaluate logistics patterns for fea-
sibility of closed-loop or managed open-loop systems (Ellen MacArthur Foundation 2020).

The cost structure of B2B reuse includes higher upfront investment in durable packaging and han-
dling infrastructure, but lower per-use cost over the packaging lifecycle. For example, reusable plas-
tic crates used in short food supply chains (SFSCs) are cost-effective when return logistics are effi-
cient and transport distances are short. Reusable plastic crates have proven to reduce environmental
impact compared to single-use containers, but they must be well maintained to ensure food safe-

ty (Lopez-Galvez, et al. 2021). One assessment comparing Peruvian air-freighted asparagus with sea-
sonal domestic produce in Germany found nearly tenfold differences in environmental impact re-
sulting from reduced transport emissions, less demanding packaging requirements, and shortening
the supply chain between harvest and consumer. In shorter supply chains, reusable transport pack-
aging can reduce emissions and costs and environmental burdens (Burfield 2022,

Schweitzer, et al. 2018). When supply chains are shorter and more local, the

flexibility and durability of reusable transport packaging (like crates) be-

come not only practical but also impactful supporting streamlined logis-

tics and potentially reducing both emissions and waste.
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Case study VI
Country

-
Brazil and Mexico

Coca-Cola’s universal returnable PET bottle

Solution description

Coca-Cola introduced a standardised ‘Universal

Bottle’ made of refillable PET, designed to be

shared across multiple brands (e.g, Coca-Cola,

Sprite, Fanta). The common colour and shape

allow bottles to switch brands after each wash

cycle, increasing utilisation rates and simpli-
fying operations. In Mexico, the paga solo por
el contenido (‘pay only for the content’) mod-
el lets consumers pay solely for the beverage
when returning empties, reinforcing reuse at
neighbourhood stores and online. Bottlers in-
vested heavily in production, washing, and re-
tail take-back infrastructure to enable scaling
(EMF 2021, Packaging Europe 2020).

Figure 13 Product options provided by Coca
Cola as part of the Universal Re-
turnable Bottle Scheme
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Source: Coca Cola n.d.

Sector Scale
- v
Beverages Large-scale deployment

Economic benefits

Standardised design lowers SKU complexi-
ty and simplifies sorting and washing across
brands.

Shared pools reduce handling time and lo-
gistics costs for retailers.

Consumers are incentivised by lower refill
prices, driving repeat participation.

Environmental benefits

Enables up to approx. 25 reuse cycles per
bottle, cutting plastic demand by about 90%
compared to single-use PET.

Reduces upstream extraction and end-of-life
burdens.

PET refillables are lighter and less break-
able than glass, reducing product losses in
retail handling.

Innovation status

Deployed at scale across several Latin
American markets, with Brazil and Mexico
as key examples.

Pre-pandemic, refillables were the fastest-
growing Coca-Cola pack type in the region
(2018-2019).

Supported by regional circular-economy and
reverse-logistics frameworks, even without
formal deposit laws.

Figure 14 Implementation process of the Universal Bottle scheme
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41.3 Limitations of reuse systems for food packaging

Reuse models, whether B2B systems or B2C schemes like take-back systems, face technical, econom-
ic, and systemic constraints that determine whether they deliver net environmental benefits.

At the micro level, packaging must remain durable and safe across multiple lifecycles under various
conditions. Technical requirements include abrasion resistance, taste neutrality, structural integrity,
and compliance with food safety regulations. Traceability tools (QR codes, RFID) must be durable,
secure, and interoperable across platforms.

At the meso level, the economics and operations of reuse are challenging. High initial investment,
increased labour and logistics costs, and packaging loss or damage can undermine feasibility. Clean-
ing and drying must be resource-efficient and scalable. Operators must maximise rotation cycles to
recoup costs and reduce environmental impact. Third-party logistics and standardised systems im-
prove coordination, while collaboration across brands can help distribute infrastructure costs. Shared
depots, cleaning hubs, and return points are examples of such cooperative arrangements.

At the macro level, systemic assessment is essential as reuse only offers net environmental benefits if
sufficient reuse cycles are achieved. Added impacts from transport, cleaning, and sorting must be off-
set by avoided production and disposal of single-use items. Policy coherence, consumer incentives,
and data transparency support scaling. If reuse systems are not adequately sup-

ported, they may become additive rather than substitutive, leading to greater

overall packaging use. Uncertainty also exists regarding the EoL of reusable

packaging: it must be clear when an item should be retired from circula-

tion for hygiene and safety reasons, and how it is to be disposed of.

Packaging-free solutions such as in-store dispensing reflect similar con-

straints. If bulk packaging used for refill is less efficient than retail packag-

ing it replaces, environmental outcomes may worsen. Similarly, returnable
packaging systems can become counterproductive if reverse logistics are inef-
ficient or if packaging is lost before achieving minimum reuse cycles. Therefore,

a system-wide analysis is needed to evaluate the suitability of reuse models in each
context.
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4.2 Alternative business models and retail practice reform

Packaging performance is conditioned by the underlying business model. Cooperative frameworks,
shorter chains, and retailer practice reforms can simultaneously reduce plastic use and food loss.

Public-private cooperation can align actors on quantified targets. The Courtauld Commitment 2 in
the UK, coordinated by WRAP with 53 stakeholders, reported a 10 per cent reduction in the carbon
impact of grocery packaging, about 3.7 per cent less household food waste, and around 7.4 per cent
less supply-chain waste against its baselines, delivered through redesign and lightweighting, clear-

er labels, portion optimisation, storage guidance, and improved logistics and forecasting (Reynolds,
etal., 2024, WRAPD, 2020, WRAP, 2023). Structured working groups with confidential data sharing
supported benchmarking and rapid diffusion of effective measures.

SESCs, including community-supported agriculture (CSA) subscriptions, can eliminate long-life
packaging for fresh produce, avoid cosmetic grading losses, and reduce storage time. Additionally, di-
rect producer—consumer links provide channels for storage and meal-planning guidance that lower
household waste (Schweitzer, et al. 2018).

Retail practice is a high-leverage point. Selling produce loose rather than in fixed packs lets custom-
ers buy exact quantities, a documented driver of waste reduction for perishables. In-store guidance
on storage, simplified date labels, and reforms to promotions that encourage over-buying further re-
duce flexible plastic packaging waste (WRAP 2023). Contracting and staff training need to align
with loose sales and markdown strategies.

The role of waste pickers in the informal sector must also be recognised in business model design.
Engaging waste pickers in design workshops improves packaging collection rates and supports in-
come generation. Their insights ensure that packaging is designed for real-world recovery, not just
theoretical recyclability.

45



Case study VIl Kecipir's harvest-to-order model stUdy

Country Sector

v D 4
Indonesia Fresh food Start-up

Solution description Environmental benefits

Kecipir is a digital platform that facilitates ® Plastic waste reduction: Since inception,
the direct sale of fresh fruits and vegeta- Kecipir has eliminated over 6 tonnes of
bles from peri-urban farmers to consumers single-use plastic and polystyrene pack-
in Jakarta, Indonesia. It operates through a aging materials.

fully circular, reusable delivery system that

avoids single-use plastic packaging and ® Food waste reduction: The harvest-on-
supports hyperlocal distribution. The mod- demand model results in 132 tonnes of
el capitalises on harvest-to-order logis- avoided food waste annually by prevent-
tics, minimising waste at every point in the ing overproduction and ensuring immedi-
supply chain (Ellen MacArthur Foundation ate delivery post-harvest.

2020).

® |ower carbon emissions: With a delivery
radius capped at 60 km, the model signif-

Economic benefits icantly cuts down on fuel use and elimi-
® Product quality: Harvesting only upon or- nates the need for energy-intensive cold
der ensures optimal freshness, enhanc- storage.
ing consumer satisfaction and minimis-
ing spoilage. Innovation status
® Scale: Operating since 2016, the platform
® Consumer convenience: The app-based in- now handles over 1,600 deliveries per
terface allows urban consumers to order month in the Greater Jakarta area and is
directly from farmers, streamlining the assessing expansion into nearby cities.
grocery process and reducing reliance on
supermarkets. ® Secured EUR 30,000 in seed funding from
the Enviu Foundation and a USD 45,000
® Cost efficiency: Fewer intermediaries and grant from National Geographic in 2019
shorter supply chains reduce distribution to support scaling and platform optimi-
costs, benefiting both producers and buy- sation.
ers.
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43 Key takeaways

Systemic solutions reconfigure how packaging is used and when it is needed. Consumer-facing reuse,
B2B transport reuse, short supply chains, and retail practice reforms all reduce dependence on sin-
gle-use formats while protecting product quality. Their performance hinges on design for durabili-
ty and hygiene, dense and reliable return networks, efficient washing and transport, alignment of in-
centives at point of sale, and policy signals that reward higher-value loops. Where these conditions
hold, the evidence shows large reductions in packaging material use and measurable reductions in
FLW. Where they do not, reuse can be additive, bulk systems can underperform, and well-meaning
cosmetic-standard reforms can stall without merchandising and supplier alignment.

The chapter’s cases demonstrate that Latin American retailers and brands are
already operating at scale with both reuse and waste-prevention models.

The next chapter turns to the enabling environment: policy frameworks

and governance measures that shape market signals, standardise design
expectations, and align accountability across producers, retailers, mu-

nicipalities, and consumers.
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9 Enabling measures: policy framework
and consumer engagement

Government policy sets the rules that determine how packaging is designed, used and managed at
end of life. In food retail, this regulatory scaffolding can either accelerate circularity and reduce loss
or create perverse incentives and fragmentation. Voluntary commitments help, but only statutory
measures can establish minimum performance, correct price signals, and ensure accountability
across the value chain. The need for coherent policy is particularly acute in Latin America and oth-
er LMIC contexts where infrastructure gaps, informality, and split mandates across ministries often
undermine implementation. In Brazil, Colombia, and Mexico, the direction is clear, even if instru-
ments differ. Brazil is strengthening reverse-logistics obligations under the PNRS and related de-
crees, which creates a platform for retail take-back and recovery at scale (Marcilio and Fidalgo 2024,
Nemitz 2024). Colombia’s Resolution 1407/2018 couples material-specific recovery targets with ex-
plicit integration of waste picker cooperatives, linking packaging placed on shelves to legally enforce-
able take-back with social inclusion benefits (ADBioplastics 2024, Ministerio de Ambiente y Desar-
rollo Sostenible 2018). Mexico demonstrates sub-national leadership through measures in Mexico
City and Oaxaca that restrict single-use items in food service and retail, forcing format shifts and pi-
lots for reuse where federal policy remains limited (Michail 2020). Read together, these approaches
translate a generic policy mix into concrete market signals for retail: Brazil emphasises system perfor-
mance for reverse logistics, Colombia ties design choices to recovery via EPR, and Mexico leverages
targeted product restrictions that change what appears on shelves.

Policy design needs to consider trade-offs between environmental goals and preservation outcomes.
Poorly sequenced bans or design rules can threaten shelf life, increase damage in transport, or swap
visible plastics for materials with worse life-cycle burdens. The remedy is coherence and region-
al alignment. Coordination between environment, agriculture, health, and trade authorities helps
to avoid siloed measures that shift burdens upstream or downstream. Regional platforms such as the
Pacific Alliance and MERCOSUR, as well as UNEP’s Circular Economy Coalition for Latin Amer-
ica and the Caribbean, provide avenues to harmonise definitions, recyclability standards, labelling
norms, and food-contact safety rules so that scalable solutions can move across borders without fric-
tion (Abril Ortiz 2020, Alianza del Pacifico 2020, UNEP 2024). With alignment, re-
tailers can replicate proven formats, aggregate demand for standardised compo-
nents, and reduce compliance complexity; without it, they face fragmented
rules and higher costs.
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5.1 Extended Producer Responsibility (EPR)

EPR remains the most effective way to internalise the externalities of packaging. Properly designed
systems create financial and operational obligations to collect, sort, and recycle packaging, with eco-
modulated fees that reward better design. Lower fees for mono-material, label- and adhesive-com-
patible formats and higher fees for multilayer or pigment-contaminated items convert design guid-
ance into price signals that brand owners and private-label retailers cannot ignore (OECD 2022,
UNEP 2023). For supermarkets, this changes procurement. House brands become subject to com-
pliance responsibilities, while distributor leverage can be used to set minimum design-for-recycling
specifications. In food packaging this often means shifting away from complex laminates and black
plastics used for marketing aesthetics rather than function, and toward APR, PRE, and RecyClass-
aligned PP and PET solutions that maintain food safety while reducing costs under fee (Ellen Mac-
Arthur Foundation 2020).

The focus countries illustrate different stages of EPR maturation. Colombia’s Resolution 1407/2018
mandates differentiated recovery targets and requires the inclusion of waste-picker cooperatives,
demonstrating how EPR can build social value into retail supply chains (ADBioplastics 2024, Min-
isterio de Ambiente y Desarrollo Sostenible 2018). Brazil’s reverse-logistics framework under the
PNRS is increasingly interpreted in EPR terms, creating opportunities to align retail flows with na-
tional targets (Nemitz 2024). In Mexico, state-level bans and city programmes are creating de fac-

to obligations for supermarkets in major urban markets (Michail 2020). The common challenges are
governance of Producer Responsibility Organisations, transparency in fee use, and credible monitor-
ing. Phased compliance, audited PROs, and investments that visibly improve collection and sorting
capacity help to maintain legitimacy. When reporting is robust, EPR data become a public good for
regulators and retailers, highlighting leakage points and high-loss categories where reusable or com-
postable formats could displace single-use items.

For readers seeking further resources, the Global Action Partnership for EPR provides practical guid-

ance, case studies, and tools to support the design of effective EPR systems worldwide.

9.2 Material bans and restrictions

Targeted bans and restrictions are powerful tools to eliminate the most environmentally damaging
packaging formats, especially those that are ubiquitous in retail food systems but lack recycling path-
ways. These often include plastics that are difficult to recycle, easily littered, or toxic in production
and use such as multilayer sachets, PS trays, PVC wraps, plastic cutlery, and straws commonly used
for fresh produce and ready-to-eat meals. When carefully designed, bans that are applied to specif-
ic product categories or material properties, such as oxo-degradable additives, can reduce contami-
nation in composting and recycling streams, improve food-scrap recovery, and directly impact what
products are available to consumers on supermarket shelves. In practice, bans work best when ac-
companied by clear guidelines, phased implementation schedules, and viable alternatives. They also
require a strong enforcement capacity and public support.
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Country
v
Rwanda, France

® Rwanda enacted one of the earliest com-

prehensive plastic bag bans starting with
polyethylene bags in 2008, being expand-
ed to cover additional SUP items such as
straws, bottles, and food containers in
2019. Exceptions were permitted for pack-
aging of meat to allow for easier refriger-
ation of the product. Furthermore, an ex-
ception was also granted for High Density
Polyethylene (HDPE) products since this is
an easy-to-recycle plastic (GAIA 2021, Xie
and Martin 2022). The ban was successful-
ly implemented through dedicated aware-

Sector
D 4
Single-use plastics

National

ness campaigns for community engagement
purposes.

An example of material bans directly relat-
ed to supermarkets can be seen in France,
where in 2022, restrictions were placed on
plastic packaging for fruits and vegetables
under 1.5 kg (SafeGuardS 2023, Chrisafis
2021). While the ban was overturned by the
French High Court in 2024 due to a ‘proce-
dural flaw’, the underlying principle behind
the ban could still serve as an inspiration
for other countries (Horsman 2024).

Case study IX Examples of material bans from the focal region

Country
v

Mexico City, Colombia

ban, enacted under the 2020 Solid Residues
Law, began with a ban on plastic bags in
2020, followed by bans on the commercial-
isation, distribution, and delivery of a de-
fined list of SUP items in 2021. The list ex-
plicitly included plastic cutlery, straws,
disposable plates, straws, cups and lids,
coffee stirrers, single-use coffee capsules,
and trays used to transport food. The law
provided guidelines for the production, han-
dling, and disposal of compostable plastic
items which may be used as an alternative.
Compostable alternatives are permit-

ted only where they meet the city’s tech-
nical standard, are properly labelled, and
the producer is registered with an approved
management plan. These requirements
tightened retailer and food-service obliga-
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Sector Scale d
Single-use plastlcs Munlmpal national .y

® Within the focus region, Mexico City’s SUP

tions by effectively eliminating disposable
plastic trays for fresh foods and steering
substitutions toward verified composta-
ble or reusable formats. Some substitu-
tion challenges were reported, especially in
low-income areas (Desai 2024, MBN 2024,
UNEP 2020, Excelsior 2021, CDMX n.d.).

Law 2232 of 2022 in Colombia banned a
broad range of disposable plastic products
like extended polystyrene (EPS) contain-
ers, straws, plastic bags, and food retail
items such as trays and takeaway contain-
ers effective from 2024. By 2030, the law
states that all consumer plastic packaging
and food service items must be recyclable,
reusable, or compostable (ADBioplastics
2024, Bioleader 2025).
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Yet bans are not without risk. Where alternatives are poorly planned or more environmentally dam-
aging, bans can backfire. For example, shifts to thicker plastic bags or materials with higher energy
intensity have been observed in some jurisdictions (UNEP 2023). Policymakers must avoid simple
substitutions that reproduce single-use dynamics and ensure that any replacement materials are lo-
cally recyclable or compostable.

The process of identifying which materials to ban should be evidence-based and participatory. Stake-
holders such as waste pickers, recyclers, and packaging suppliers must be involved to evaluate techni-
cal feasibility, economic implications, and potential for smuggling or illicit substitution. Equity im-
pacts must also be considered, particularly for small-scale retailers and low-income consumers who
may rely on cheap single-use packaging for livelihoods or affordability (Martin 2025).

9.3 Eco-Design regulations and performance standards

Design decisions made at the packaging development stage have long-term consequences for recycla-
bility, toxicity, and food waste outcomes. Eco-design policies set baseline requirements for packaging
to meet environmental performance standards, with an emphasis on compatibility with collection
and treatment systems.

The EU’s Packaging and Packaging Waste Regulation (PPWR) provides an advanced example of de-
sign-based regulation. It mandates that all packaging be recyclable by 2030 and introduces require-
ments for reduced overpackaging, harmonised recyclability labelling, and recycled content quotas.
The regulation also seeks to limit the use of hazardous additives and promotes a shift to mono-mate-
rial designs (Hancock 2024, Reuters 2024).

Such regulations can be aligned with industry guidance, such as the APR Design Guide and Europe’s

Design-for-Recycling Frameworks by PRE and RecyClass which give actionable rules for food pack-

aging. These guidelines encourage elimination of problematic polymers, restrictions on labels and
adhesives, and use of coatings and inks compatible with mechanical recycling. In Latin America, un-
even infrastructure and material flows makes tailored eco-design more effective than a wholesale
replication of EU rules. This might involve a positive list of preferred materials and formats, train-
ing programmes for local manufacturers, and pilot certification schemes. For example, MERCO-
SUR’s GMC (Groupo Mercado Comun) Resolution Number 3/92, based on Regulation (EU) No.
10/2011 specifies a list of additives and starting substances that may be used in the manufacture of
food-contact plastics (SGS n.d.).

Eco-design policies should also complement food safety requirements. For instance, packaging de-
signed for reuse or recycling must still comply with chemical or additive migration limits and hy-
giene requirements for food contact materials. The EU’s Regulation 2022/1616 on recycled plastics
in food-contact materials is a good policy example covering aspects such as process approvals, decon-
tamination performance, and traceability to keep migrants within specific limits (EU 2025, Europe-
an Commission n.d.). Innovations in de-inking, adhesive removal, and thermal resistance testing are
advancing the feasibility of safe, closed-loop recycling. These advances are highly relevant to Latin
American retailers that want to scale recycled content without compromising safety.
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Case study X Sprite’s switch from green to transparent PET bottles

Region

v
Europe, Southeast Asia

Solution description

Sprite is phasing out its signature green PET
bottles in favour of clear PET to enhance re-
cyclability and material value. The move im-
proves compatibility with existing recycling
systems and increases the economic value of
post-consumer PET, facilitating circular pack-
aging outcomes.

Economic benefits

® Aligns with industry-wide design-for-recy-
cling standards and improves material re-
covery rates.

® Enables integration of higher recycled con-
tent into new bottles, reducing reliance on
virgin plastics.

Figure 15 Sprite bottle redesign

Sector
v
Beverages

Scale .
-
Roll-out

Environmental benefits

® Clear PET bottles are significantly more
valuable in recycling markets; in Southeast
Asia, they fetch an average premium of
USD 84 per tonne over coloured PET
(approximately 35% higher).

® Recycled content is already being used in
500ml Sprite bottles sold in the Philippines
and Sweden, with bottles made from 100%
recycled PET.

Innovation status

® The transition began in the Philippines in
2019 and expanded to Singapore, Malaysia,
and Brunei in 2020.

® Roll-out continues across Western Europe,
the broader Asia-Pacific region, and South
Africa.
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For the retail sector, eco-design regulation links directly to costs through EPR fee modulation.
Where EPR is in place with eco-modulated fees (e.g., France’s CITEO/Adelphe), packages that are
easy to sort and recycle pay lower fees, while hard-to-recycle formats (e.g., black trays, complex mul-
tilayers) pay a financial penalty (Laubinger, et al. 2021, Eunomia 2025, Adelphe 2024). Supermar-
kets with white-label goods could therefore cut compliance costs by shifting yogurt cups, dairy tubs,
or fresh-produce trays to mono PP or PET packaging formats and subscribe to APR/PRE-prescribed
design guidelines. Even where fee modulation is not yet formalised in the focus region, this mecha-
nism is a clear design signal for retailers negotiating specifications with suppliers.

As is evident, governments have a crucial role to play in supporting eco-design through regulations
and incentives. Governments can:

i. mandate baseline eco-design requirements (e.g., recyclability criteria, restrictions
on disruptive components); and

ii. incentivise adoption by tying compliance to lowered EPR fees, eligibility in public
procurement, and targeted innovation grants.

Standardisation of products such as bottles, trays, and labels across brands and retail categories can
improve reverse logistics, reduce consumer confusion, and improve system efficiency by enabling a
simplification of collection and recycling systems. These incentives can be integrated into existing
Latin American frameworks. Colombia’s EPR under Resolution 1407/2018 already tasks supply-
chain stakeholders with supporting eco-design and consumer information (Ministerio de Ambiente
y Desarrollo Sostenible 2018, ADBioplastics 2024).

For Brazil, Colombia and Mexico, a potential roadmap could include:
i. adopt recognised Design for Recycling rules (APR/RecyClass) for retail suppliers;

ii. codify them via positive lists and simple recyclability criteria aligned to today’s col-
lection capacity;

iii. phase in ecomodulated fees under EPR so whitelabel and national brands adopt
standardised, monomaterial foodpackaging formats that both reduce plastic waste
and maintain product shelf life.

93



Assessing the role of plastic packaging in food waste reduction

9.4 Targets, infrastructure, and credible EoL pathways

Governments often set national or local targets for waste reduction, recycling, and composting. For
instance, aiming to recycle X per cent of packaging by year Y, or to reduce food waste by Z per cent.
These targets, when coupled with action plans, drive efforts and funding. For example, in our focus
region, Brazil’s National Solid Waste Plan (2020) established a national goal to recycle 22 per cent of
packaging waste by 2040, while Sao Paulo state has committed to reach 45 per cent recycling of mu-
nicipal solid waste by 2035 (Ministério do Meio Ambiente e Mudanga do Clima 2024). Colombia’s
Resolution 1407/2018 sets differentiated recovery targets for packaging by material type, requiring
plastics to reach 30 per cent recovery by 2030, and explicitly involving waste-picker cooperatives in
collection and sorting (ADBioplastics 2024, Ministerio de Ambiente y Desarrollo Sostenible 2018).
Mexico does not have a single national recycling target, but Mexico City’s Solid Waste Program
2021-2030 aims to divert 52 per cent of waste from landfills by 2030, including through compost-
ing and recycling infrastructure (Galicia, Paez, et al., 2019, Galicia, Paez, et al., 2021). These com-
mitments provide formal drivers for action across the value chain, including retailers. For the retail
sector, such targets translate directly into operational requirements. Packaging placed on supermar-
ket shelves must increasingly align with available recycling and composting capacity.

Infrastructure development is critical to making these targets credible. Public investment, public—
private partnerships, and producer responsibility fees can finance new waste sorting lines, compost-
ing plants, and material recovery facilities (MRF). Import restrictions that protect domestic recycling
markets are another mechanism to incentivise infrastructure development by ensuring a steady feed-
stock for recyclers. Crucially, integration of the informal sector improves both system efficiency and
social equity. If governments support informal sector integration (paying waste pickers for collection,
upgrading sorting centres), they can dramatically increase recovery of packaging.

Achieving them requires improving infrastructure: more collection points, sorting facilities, recy-
cling plants, and composting sites. Policy can incentivise infrastructure development through public
investment, public-private partnerships, or by creating market conditions that reward recyclers (like
ensuring a steady feedstock via EPR or import restrictions that boost local recycling industry). One
crucial infrastructure for linking food and packaging waste solutions is organics recycling (compost-
ing/anaerobic digestion). If a city invests in a robust composting program for food scraps, suddenly
compostable packaging becomes much more viable as a solution, because it has a place to go.

Policymakers also use landfill and incineration policies to push recycling/composting: e.g. high-

er landfill tipping fees or bans on landfilling recyclable/compostable material. In high-income con-
texts, this has been effective, for example Europe’s landfill directive drove many countries to ramp up
recycling. In Latin America however, poorly structured landfill taxes risk incentivising illegal dump-
ing. A better approach is to pair landfill restrictions with immediate investment in alternatives, such
as urban composting programs or upgraded sorting facilities. Where governments make these invest-
ments, retailers gain viable outlets for compostable packaging and recycled-content commitments,
closing the loop between packaging design and EoL options.

54



Part Il From theory to practice - low-plastic solutions

9.9 Food waste reduction policies with packaging linkages

Date label reform is a useful policy mechanism for reducing food waste particularly in the retail sec-

tor (e.g., the EU Farm-to-Fork strategy). Using ‘use-by’ only for safety-critical products and ‘best
before’ for quality coupled with clear formatting and consumer awareness may help reduce food
wastage. For example, a 2025 US study found that 88 per cent of consumers discarded food near
the label date due to confusion, emphasising the importance of standardisation globally (Ribako-
ve 2025). This connects tangentially to packaging because producers might need to adjust how they
present info on the pack and possibly use smart labels as mentioned.

From the stakeholder interviews, one clear message was that policy coherence is needed: environ-
ment ministries, agriculture/food agencies, and city authorities should align efforts so that, for in-
stance, a ban on packaging doesn't inadvertently increase food losses due to lack of proper handling
improvements. Another example is that a push for more fresh produce consumption as a health goal
should be accompanied by strategies to achieve it without an increase in plastic use. Some partici-
pants from Brazil noted that policies are sometimes siloed and advocated for integrated approaches
like a national task force to ensure synergy.

9.6 Consumer behaviour and retail environments

Policy succeeds when it meets consumers where decisions are made. Behavioural interventions in
and around stores complement upstream design and end-of-life measures. Evidence from the Unit-
ed Kingdom shows that sustained campaigns combining media outreach with practical guidance on
planning, storage, and label interpretation supported a large per-capita reduction in avoidable house-
hold waste over a decade, particularly when messages were segmented by household type (WRAP
2020). Packaging itself shapes habits in the home. Formats that trap residues, accelerate spoilage, or
confuse disposal magnify waste. Retailers can mitigate this by clarifying claims such as recyclable, bi-
odegradable, and compostable in ways that reflect local system realities and by equipping staff to re-
inforce guidance at the point of sale.

The retail environment is a powerful setting for influencing food and packaging choices. Supermar-
kets and grocery stores shape consumer expectations about packaging formats, prod-

uct quantities, and shelf-life indicators. Redesigning these cues can significantly

reduce both food and packaging waste. One of the most effective interven-

tions is offering fresh produce without plastic packaging. Loose selling allows

consumers to buy only the quantities they need, reducing spoilage at home.

Studies from WRAP show that selling produce such as apples or potatoes

without packaging, and without date labels, did not reduce shelf life under

ambient conditions (Table 4).

95


https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en

Assessing the role of plastic packaging in food waste reduction

Table 4 Impact of packaging on shelf life, compared to selling loose produce
(days to deterioration score of 0.3)

Product Condition Impact of Packaging on Shelf Life
Apple Ambient No impact detectable

4°C Fridge No impact detectable
Banana Ambient Increase of 1.8 days (+23%)
Broccoli Ambient No impact detectable

9°C Fridge No impact detectable

4°C Fridge Increase of 7 days (+35%)
Cucumber 9°C Fridge No impact detectable

4°C Fridge No impact detectable
Potato Ambient No impact detectable

Source: adapted from WRAP 2020.

While these findings originate in Europe, their relevance for Latin America is high because loose sell-
ing is quite common in fresh produce retail in Brazil, Colombia, and Mexico. In traditional markets,
fruit and vegetables are almost universally sold loose, while supermarkets typically use plastic packag-
ing for convenience, portioning, or to signal ‘premium’ quality. This suggests that consumer accept-
ance of unpackaged produce in the focus region may be stronger; extending loose selling into super-
markets in Latin America would therefore align with existing cultural practices rather than disrupt
them.

For this approach to work, it must be supported by additional guidance. Retailers should provide
prominent in-store signage or QR codes linking to food storage tips (Figure 16). Reusable produce
bags should be made available or encouraged through loyalty rewards. Pricing of loose produce must
be comparable to packaged alternatives, and shelf arrangements should emphasise accessibility and
hygiene.

Products that can be prioritised for loose selling are (Figure 16):

® Jtems where there is the greatest opportunity to prevent food waste e.g., potatoes.

® Where the barriers to removing plastic packaging are less e.g., peelable fresh produce such as ba-
nanas.

® The items that are already sold loose by major retailers such as papayas, onions, and tomatoes.
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The following best practices can be adopted while selling fresh produce loose:

1. Include home storage guidance in a prominent place.

2. QR codes can be used to link to additional content to help customers understand the changes
they are seeing in store.

3. Where individual items are stickered, transition to use compostable stickers.

4. When selling by net weight, include clear instructions and messaging around the use of reusable
bags.

5. Loose versions should be available at a reasonable and comparable price to any packed alterna-
tives, and price comparisons must be highlighted, prominent, and simple to understand.

6. Train in-store colleagues on key features of loose produce.

7. Agree with suppliers on any specific information or handling requirements.

Figure 16 Best practice example for selling fresh produce loose in supermarkets

Seam to find
out Feoa Wi
are redusing
|:|I.1:1.i|:r. LS

At home, store below 5°C

Apart from bananas, onions and
pineapples which store betterin
a cool, dark, dry place

Tomatoes Aubergine

E2/kg £0.73¢a

Source: WRAP 2023.
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Retailers can also adjust pack sizes to better match household needs. The HHSM identified that
smaller pack sizes, aligned with weekly consumption patterns, can reduce food waste by up to 70 per
cent (Reynolds, et al. 2024). In Latin America, this is relevant in urban middle-class households in-
creasingly shopping in supermarkets where oversized packs lead to spoilage. However, smaller pack
sizes may also increase packaging waste unless packaging formats are redesigned for recyclability or
reuse. Offering consumers a choice of formats, with clear communication of environmental trade-
offs, empowers better decision-making.

Training in-store staff to communicate these changes is essential. Employees can reinforce campaign
messages, guide customers to new formats, and address concerns about freshness or food safety. This
human touch helps bridge the gap between new practices and consumer acceptance.

Finally, retailers should also revisit promotional practices. Multibuy offers and price bundling often
encourage over-purchasing, especially for perishable items. Shifting to value-based promotions (such
as discounts for bringing reusable containers) or portion-based pricing can nudge more sustainable
behaviours. Retail partnerships with local food banks and recovery programmes can also help redi-
rect surplus food.
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Case

Case study XI Walmart Mexico’s campaign for cosmetically imperfect produce S\Udy
v v v

Mexico Retail produce National roll-out
Solution description Environmental benefits
Walmart de México y Centroamérica (Walmex) ® Reduces field losses and in-store culling
launched ‘Imperfectas, pero buenas’ (‘imper- by broadening appearance standards.
fect but good’) to sell cosmetically imperfect ® Prevents edible produce from being
produce at discounted prices. The programme discarded, lowering upstream food loss.
relaxes cosmetic standards, uses consistent ® Encourages consumer acceptance of
pack/mesh for visibility, and educates con- variable produce.
sumers that quality and nutrition are unaf-
fected (Market Screener 2022, WRAP 2023). Innovation status

® Piloted in 11 stores in 2022; scaled to
109 stores by 2024.

Economic benefits ® Reported 2,581,192 kg of cosmetically

® Converts shrink into revenue by monetising imperfect produce sold in 2024.
off-spec produce. ® Supports Mexico's voluntary food-waste

® Improves affordability for consumers reduction agenda and aligns with
through visible discounts. FAO/UNEP/WRAP best practice.

® Strengthens supplier relationships by
broadening acceptance criteria.

Figure 17 Example of Walmart's Imperfect Produce programme

Source: Soy502 2023.
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9.7 Community-led initiatives and short supply chains

Community-based initiatives such as CSA, food cooperatives, and SFSCs provide bottom-up path-
ways to reduce food and packaging waste. By shortening distribution distances and relying on di-
rect-to-consumer delivery, these models often bypass the use of single-use packaging formats typical-
ly used in supermarkets. Weekly produce baskets, for example, may be delivered in reusable crates or
cloth bags, minimising plastic use while reducing food rejected based on appearance. SFSCs also re-
duce the need for cold-chain infrastructure and complex packaging. Because food is delivered quick-
ly and directly, perishable goods can be sold in reusable containers or even unpackaged. Bread, fruits,
and vegetables are often sold loose or in returnable crates, and items like yogurt may be packaged in
refillable jars. These practices are well-suited to pedestrian, bike-based, or market-based distribution.
Within the retail sector, supermarkets can learn from CSA and SFSC logistics by integrating bulk
sales sections, returnable packaging schemes, and partnerships with local producer cooperatives. For
example, mercados campesinos (farmers’ markets), located inside or adjacent to supermarkets, offer
unpackaged or minimally packaged produce directly to consumers (Romagnoli, Molina and Parrado
2018). This creates a hybrid model, blending community-based short chains with formal retail infra-
structure. To scale such initiatives, supportive policy frameworks are needed. Municipalities can pro-
vide land access, storage infrastructure, or market stalls. Governments can also provide subsidies for
reusable containers or invest in aggregation platforms that link small producers to local consumers.
Training in logistics, food safety, and business planning is also essential to support new entrants.

Finally, community kitchens, zero-waste stores, and food-sharing platforms play a complementary
role in extending food life and minimising waste. These initiatives build local knowledge and owner-
ship, contributing to a culture of circularity. Incorporating packaging considerations into their oper-
ations, for example, using standardised, reusable takeaway containers, can amplify their impact.

Consumer-based solutions are a vital complement to upstream interventions. While individual ac-
tions alone cannot fix structural problems in the food system, they play an essential role in reinforc-
ing system-level changes. Behavioural strategies rooted in practicality, inclusion, and trust are more
likely to succeed and endure. When aligned with supportive policies and infrastructure, they can
transform how food is valued, consumed, and preserved.
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9.8 Key takeaways

Policy defines the playing field and can make circular choices the default for retailers and consum-
ers. EPR aligns money with material outcomes and, when transparent and inclusive, channels in-
vestment into collection and sorting while recognising the role of informal workers. Targeted bans
remove formats that trap systems in linear habits. Eco-design rules bring day-to-day specifications
into line with what recovery systems can handle. Targets backed by credible infrastructure

make end-of-life pathways real rather than aspirational. Consumer-facing measures

then translate these system changes into everyday practice, from clearer date la-

bels and better in-store guidance to loose selling, right-sized packs, and reuse.

For Brazil, Colombia, and Mexico, the most durable results will come from

coherent portfolios that sequence these instruments and align them across

ministries, while using regional platforms to harmonise definitions and

standards. With that alignment in place, retailers can scale formats that re-

duce plastic leakage and food loss together, rather than trading one prob-

lem for another.
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Outlook:
recommendations and conclusion

Drawing from the solutions and examples discussed in previous chapters, this section provides tar-
geted recommendations most relevant for Brazil, Colombia, and Mexico. The focus is on measures
that retailers and policymakers in Latin America can realistically implement to address FLW while
mitigating the negative externalities of plastic packaging. This chapter also discusses the replicability
of such regional solutions to similar emerging economies globally.

6.1 Key takeaways

Plastic packaging plays a complex role in Latin America’s food system, particularly in the retail sector.
While it can help extend shelf life and reduce spoilage, particularly for fresh and perishable products,
it is often overused and misaligned with actual preservation needs. In many cases, it displaces rather
than prevents food waste, especially at the consumer level. Drawing from the preceding chapters, the
following points highlight the main lessons and practical directions for retailers and policymakers in
Brazil, Mexico, and Colombia:

® Packaging effectiveness is context specific. Plastic packaging is neither inherently beneficial nor
detrimental to food waste prevention. Its effectiveness depends heavily on the product type, mar-
ket context, supply chain conditions, and consumer behaviour. Blanket assumptions about its
benefits often obscure more systemic inefficiencies.

¢ Fresh produce remains the hotspot. In Latin America, fresh fruit and vegetables account for the
highest share of food waste in retail. Causes include weak cold chains, cosmetic standards, and
procurement practices, not just packaging. In Brazil, gaps in refrigerated transport compound
losses; in Mexico, strict quality standards for supermarkets drive rejection; in Colombia, frag-
mented supply chains limit storage time. Packaging adjustments alone cannot resolve these issues.

¢ Packaging intensity does not equate to lower waste. High packaging usage does not correlate
with low food waste. In fact, regions with higher packaging intensity, such as North America and
Europe, tend to have higher consumer-level food waste. By contrast, more frequent shopping and
cultural valuation of food in Latin America often reduce household losses, despite less packaging.

® Material substitution is not a silver bullet. Substituting plastic with alternative materials is not a
guaranteed sustainability win. Material innovations such as compostables, bio-based plastics, and
agricultural waste-based trays must be assessed based on local waste infrastructure, lifecycle im-
pacts, and actual use cases. Without supporting systems, these alternatives can become contam-
inants in existing recycling or composting streams. In Mexico, weak composting infrastructure
means ‘compostable’ packs risk contaminating recycling streams. In Brazil, bio-based PET may
align better with recycling capacity. Assessments must reflect infrastructure and actual use cases.
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Packaging systems need to be redesigned for reuse and refill, not just repackaged. Innovations
in packaging-free retail formats are essential. These require enabling infrastructure, clear govern-
ance, and behavioural change incentives, particularly at the retail and consumer interface, as well
as scale. Examples such as Coca-Cola’s returnable PET in Brazil and Mexico show high poten-

tial when logistics are efficient and deposit schemes are enforced. Reusable packaging systems and
SESC:s offer high potential for impact. When food moves quickly from farm to consumer, packag-
ing needs are reduced. Investing in local infrastructure, producer-retailer partnerships, and logis-
tics systems that enable reuse can address both food and plastic waste at once.

Just transition principles must be considered. A systems approach to packaging must include
equity. Informal workers, low-income consumers, and small producers interact with packag-

ing differently. Transition strategies must be inclusive, addressing the needs and vulnerabilities of
these actors, and avoiding burden-shifting across the value chain.

No one-size-fits-all solution. There is no single ‘best’ packaging solution. What works in a high-
volume supermarket chain in urban Mexico may be inappropriate for smallholder markets in ru-
ral Colombia. Policymakers and retailers must assess packaging interventions in context, balanc-
ing food preservation needs, waste infrastructure, and socio-economic factors.

Stronger policy coherence is needed. Packaging and food waste policies are often developed in
silos, leading to unintended consequences. For example, bans on certain packaging formats with-
out improving cold chains can increase food spoilage. Integrated strategies must align food securi-
ty, environmental protection, and economic resilience.

Data gaps hinder better decision-making. Disaggregated data on FLW and packaging use in
Brazil, Mexico, and Colombia is scarce, especially in informal markets. Improved transparency
would allow retailers and policymakers to target hotspots more effectively.

Consumer engagement is critical. The success of any packaging intervention depends on how
food is purchased, stored, and consumed. Behavioural change campaigns, clearer labelling, and in-
store guidance can significantly reduce waste and support adoption of new packaging formats.

Decision tools must broaden their scope. LCAs and other decision tools must be expanded to
include environmental leakage, informal sector dynamics, environmental cost of production and
EoL treatment, and the impact of packaging on food system behaviour. Current LCAs are often
too narrow to guide sustainable packaging design in LMIC contexts.
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Guiding principles for assessing possible solutions

When evaluating any potential intervention (e.g., bulk refill stations, changes in date-labelling, or re-
distribution platforms), relevant stakeholders should consider the points in Figure 18.

Figure 18 Guiding principles for assessing possible solutions

Packaging
waste reduction

Does it avoid unnecessary

packaging, promote reuse, or
Food waste ensure recyclability? |l'lfl'astl‘l‘.|c.tl..ll‘e
prevention compatibility
Will the measure significantly ~ Can it work within-
reduce spoilage, especially of existing cqllectlon, recycling, or
perishable products like fruits, Economic cold—r['haln SyStetm:{ F:f ex-
vegetables, meat, or dairy? T ample, compostable trays i
’ ! aCCESSIbIlIty only add value where BfehaYLo_:{:al
ing infra- easibill
Is it viable for small cstTupcotTJtrI:ge;?sf’[: y
retailers, suppliers, and : Is the solution intuitive,
consumers? Measures with high culturally acceptable, and easy
Equity and upfront costs or complex Scalability to adopt in everday retail
C . logistics may exclude 08 contexts?
l°b 'mpaCts smaller market actors. and resilience
Does it support dignified work Can it be expanded across
and include informal sector different geographies and
actors who play a critical role withstand shocks such as
in collection and recycling supply chain disruptions or
across Latin America? policy changes?

Source: adapted from BFS 2025.

Policymakers and retailers can use these questions to structure internal discussions, compare alter-
natives, and anticipate unintended consequences. For instance, a refill station may be very beneficial
for packaging waste reduction and scalability but face challenges in consumer uptake and hygiene
perception. Conversely, relaxing cosmetic standards on fresh produce may strongly prevent food
waste but require retailer buy-in and consumer awareness campaigns.

The questions are not a blueprint but a decision-support tool. They highlight that packaging inter-

ventions must be judged not only on material substitution but on how they interact with food sys-
tems, infrastructure, and behaviour.
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The following two sub-chapters provide recommendations for two key actors who can drive a sys-
temic change preventing FIW and plastic pollution simultaneously: Retailers and policymakers. Fig-
ure 19 provides an overview on those two important levers for change.

Figure 19 Two levers for change: retailers and policymakers

¢ retailers

Innovations within
Supermarkets

*Tailor packaging to actual
preservation needs

Supply Chain Improvements

*Invest in solutions beyond
packaging, e.g. cold chains and
decentralised storage capacity

* Relax cosmetic standards

+Support Short food
supply chains (SFSCs)

+ Use reusable
transport and
secondary
packaging

Source: adapted from BFS 2025.
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6.2 Recommendations for retailers: retailer-driven solutions

Retailers are pivotal actors in shaping both packaging practices and food waste outcomes. Their role
spans multiple leverage points: procurement and supply chain design, in-store presentation, consum-
er engagement, and surplus redistribution. Across the case studies and regional analyses, three over-
arching lessons emerge:

1 2 3
The choice and design Behavioural nudges Retailers can drive systemic
of packaging must and infrastructure change by shifting away
be tailored to actual can often achieve better from single-use logic
preservation needs. results than over- and enabling reuse,
packaging. redistribution, and waste
prevention.

Innovations within supermarkets

Supermarkets are the main interface between consumers and packaged food. Their product choices,
in-store signage, discounting strategies, and packaging policies all shape consumption behaviour and
waste generation.

® Assess the trade-off between food and plastic waste. This helps to decide when plastic packag-
ing is really needed and essential, e.g. for meat, and when it is not, e.g. packaging fresh produce
like oranges. Experiences from both Latin America and Europe show that packaging can be justi-
fied for high-risk perishables but often fails to prevent waste for robust fresh produce.

® One-size-fits-all packaging approaches do not align with real product needs. Fresh produce,
for example, is often over-packaged to increase shelf life without strong evidence of actual waste
prevention. Retailers should default to selling fresh items loose unless shelf-life studies show a
clear benefit.

® Don’t overengineer packaging. Several retailers over-engineer packaging for marketing rather
than protection. Stakeholder interviews highlighted that visual appeal and branding often trump
functionality, especially for shelf-stable items. This also leads to unnecessary material use without
demonstrable benefits in waste reduction.

® Label clarity matters. Misunderstanding of date labels, especially the conflation of ‘Best Before’
with food safety leads to premature disposal of edible food. Supermarkets should avoid applying
date labels to uncut produce unless justified by clear evidence and must avoid vague alternatives
like ‘display until.”

® Storage cues influence food longevity. Retailers are well-positioned to communicate optimal

storage practices, such as the benefit of refrigerating certain fruits and vegetables, particularly in
tropical LMICs where ambient temperature accelerates spoilage.
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¢ Explore reuse and refill models. Supermarket pilots across Latin America reveal that reuse and
refill models can work when paired with consumer incentives, deposit-refund systems, and digital
tracking. These models are most viable for dry goods, cleaning products, and some beverages, and
require both backend logistics and customer-facing design.

Supply chain improvements

Retailers also influence food loss and packaging waste through their sourcing standards, logistics op-
erations, and relationships with producers. In LMICs, weak cold chains, long distances, and strict
cosmetic standards amplify upstream losses.

¢ Invest in solutions beyond plastic packaging. Strengthening cold chains and decentralised stor-
age capacity is more impactful for reducing perishables waste than switching to more plastic-in-
tensive packaging. Targeted investments in affordable refrigeration, especially at aggregation and
market nodes, can significantly reduce spoilage.

¢ Procurement contracts and grading standards must be reviewed. Excessively strict cosmetic
standards lead to edible but ‘imperfect’ produce being discarded before reaching shelves. Retailers
should work with suppliers to relax these criteria, as seen in ‘ugly food’ campaigns in Europe.

¢ Short food supply chains bring multiple benefits. Retailers can support short food supply
chains that reduce transit time and packaging intensity. By sourcing directly from local or region-
al producers, especially for fresh goods, packaging needs decrease and shelf life improves. Models
like Kecipir in Indonesia (Case study VII) demonstrate how app-based logistics and harvest-on-
demand systems reduce both plastic and food waste.

¢ Use reusable secondary packaging. Reusable secondary packaging, such as crates and bins for
transport, helps eliminate stretch wrap, foam padding, and single-use boxes. Retailers should in-
vest in pooled or reverse logistics systems to facilitate reuse and recovery from suppliers and distri-
bution centres.
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6.3 Recommendations for policymakers: policy-based solutions

Tackling food and plastic packaging waste through regulation requires more than bans or substi-
tution mandates. Effective policy must be holistic, evidence-based, and grounded in system-wide
thinking. The most significant insights from this study underscore the importance of integrating
packaging into broader food system policy frameworks, rather than treating it as a standalone envi-
ronmental issue. Moreover, policy must recognise the differences in infrastructure, enforcement ca-
pacity, and market dynamics that exist across Brazil, Colombia, and Mexico.

Develop a systems-oriented and evidence-based agenda

¢ Conduct comprehensive LCAs. A recurring weakness in current policy approaches is the lack of
clarity on when packaging prevents waste and when it merely adds cost and pollution. More com-
prehensive LCAs, adapted to Latin American contexts, are essential to evaluate trade-offs. These
should cover not only carbon and material flows but also end-of-life pathways, leakage, and con-
sumer behaviour.

® Assess overall impact of packaging. Packaging should be assessed not only for its material prop-
erties but for its role in driving or preventing food loss across the value chain. This requires better
integration of research on food systems, waste streams, marine litter, and chemical migration.

® Mitigate biases in analyses. Decision-making should be informed by independent assessments
that account for infrastructure gaps, leakage into the environment, and the human health risks as-
sociated with both plastics and some ‘green’ alternatives.

¢ Enable framework to allow for comprehensive data reporting and evaluation. Data trans-
parency across the supply chain, especially at retail and distribution levels, is vital. Governments
should require large retailers and packaging producers in Brazil, Colombia, and Mexico to disclose
data on material use, waste rates, and surplus food management practices.

Review and align legislation to close regulatory gaps

¢ Target high-impact areas. Policies should directly target high-impact areas of packaging overuse,
such as multipacks, neck sleeves, and cosmetic over-packaging. Regulation should be clear about
which formats are unnecessary and offer no measurable benefit to food preservation.

® Provide holistic regulatory frameworks. Reduction targets for single-use plastics are most effec-
tive when paired with policies that promote reusable and refillable systems. Without these alterna-
tives in place, bans can lead to material substitution without meaningful waste prevention. Food
waste and packaging regulations must be harmonised to avoid misguided incentives. For example,
cosmetic standards that require high uniformity of produce should be reformed to reduce pre-re-
tail rejection rates.
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® Dolicies should consider entire value chain including EoL. Packaging standards and eco-de-
sign criteria must be updated to prioritise recyclability, reusability, and the elimination of toxic ad-
ditives. Legislation should also support innovation in locally recyclable or compostable materials,
especially for short shelf-life applications (e.g., fibre-based trays for bakery items or banana leaf
wraps).

Use market-based instruments to shift industry practices

® Incentivise private-sector stakeholders. EPR schemes with differentiated fees can reward pro-
ducers who adopt low-impact packaging formats while penalising single-use or non-recyclable
materials. These schemes should also fund local collection and sorting infrastructure.

® Governments can lead by example through procurement contracts that specify waste reduc-
tion goals. Green public procurement (GPP) can create demand for packaging-free or reusable
systems, particularly in public food service institutions.

® Economic instruments such as taxes on virgin plastic, incentives for reverse logistics infra-
structure, and rebates for reuse adoption can be critical levers. These must be tailored to Latin
America’s market structure, where informal economies and micro-enterprises are major players.

Invest in reuse infrastructure and short food supply chains

® Mobilise public- and private-sector capital. Many promising solutions from bulk dispensers to
reusable transport packaging depend on reverse logistics and cleaning systems. Public investment
and donor support should prioritise these enablers, especially in urban centres.

® Funding should support SFSCs that reduce both transport-related spoilage and the need
for shelf-life extending packaging. Short food supply chains can reduce packaging demand and
spoilage by shortening distribution distances and enabling direct retail partnerships. Supporting
such initiatives in Latin America would deliver both environmental and economic benefits while
advancing circular packaging goals.

¢ Investment must also be directed toward collection infrastructure for both organic waste and

packaging materials. Co-treatment facilities that handle compostables, recyclables, and food
waste in an integrated way are especially relevant for dense Latin American urban areas.

Avoid false solutions and focus on long-term transformation

® Technological lock-in must be avoided. Investments in incineration or low-value recycling can
undermine the prevention hierarchy and discourage innovation in upstream waste reduction.

® Policy should not focus narrowly on material substitution or consumer guilt. Instead, it
should enable structural changes in how food is produced, transported, sold, and consumed.
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6.4 Conclusion

Addressing food and packaging waste in Latin America cannot be achieved by substituting one ma-
terial for another. A large share of food loss occurs at stages where packaging plays little or no role,
e.g. during harvesting, post-harvest handling, storage, and transport, mainly due to inefficient lo-
gistics, inadequate cold chains, and poor storage infrastructure. Significant waste also takes place at
the consumption stage, in households and restaurants, where cultural habits, oversized portions, and
limited consumer awareness are main drivers. In contexts where packaging can make a meaning-

ful difference, e.g. by extending shelf life, protecting delicate produces during transport, or provid-
ing guidance for storage and consumption, it must be embedded in a broader systemic shift. This re-
quires rethinking how food is packaged, marketed, and sold in retail environments, and how supply
chains are structured to support these changes. The examples and solutions presented in this report
demonstrate that progress is possible when interventions are adapted to the realities of Brazil, Mexi-
co, and Colombia, backed by coherent policy and grounded in evidence.

The region has a strategic opportunity to leapfrog outdated, single-use packaging models and instead
build systems that emphasise resilience, equity, and circularity. Supermarkets and retailers play a cen-
tral role in this shift, e.g. by expanding loose sales, introducing reuse systems, harmonising date la-
bels, improving cold chains. Their choices on packaging formats, promotions, and consumer guid-
ance directly shape waste outcomes. Policymakers can accelerate change by aligning regulations with
food system goals and by promoting investments in the infrastructure that enables reuse, redistribu-
tion, and efficient cold chains.

Latin America’s food systems face real challenges namely, high levels of fresh produce waste, uneven
logistics, and growing packaging burdens, but also hold unique strengths, from SFESCs to consumer
cultures that still value fresh, unpackaged foods. By capitalising on these strengths and

driving coordinated action between retailers, governments, and consumers, the re-

gion can reduce waste across the value chain while supporting food security and

livelihoods. The challenge is complex, but the way forward is clear: redesign

the system, not just the package.
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