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Introduction. This case study addresses the global and local 
challenges associated with the waste of food due to aesthetic 
reasons. The latest UNEP (2024) report on food waste reveals 
that more than 900 Mt of food is wasted annually around 
the globe by consumers, accounting  for 17% of total food 
production. Overall, this contributes to nearly 4-5% of GHG 
emissions. The reasons for this large amount of waste vary 
significantly based on specific contexts but are mainly asso-
ciated with sociocultural and personal preferences as well as 
economic drivers (Thyberg et al., 2016; Papargyropoulou, 
2014). Within the specific context of Portugal, nearly 1.9 Mt of 
food is wasted yearly, mainly by households (Eurostat, 2023).

A significant concern highlighted in this case study is con-
sumers' preference for aesthetically perfect fruits and vege-
tables, leading to the rejection of 'ugly,' but perfectly edible, 
products. This preference has contributed to the unnecessary 
disposal of food based on appearance rather than quality. 

To tackle this problem, a non-profit co-op established in 2013 
seeks to create more sustainable and efficient food value 
chains. This co-op has worked for more than 10 years to reduce 
food waste by directly purchasing 'ugly' products from farm-
ers that would otherwise be discarded due to their appearance. 
The co-op then sells these products directly to consumers. 

Over more than a decade, this initiative has connected 
over 320 farmers with almost 8,500 consumers. This has 
proven successful in preventing the wastage of signifi-
cant quantities of food and reducing associated environ-
mental impacts. The key drivers of this initiative include

the need for a shift in consumer attitudes, the economic via-
bility for farmers, and the broader goal of achieving envi-
ronmental sustainability in food production and consumption.

The initiative provides a tangible example of how proac-
tive measures, such as the establishment of a non-profit 
co-op, can make a meaningful impact. By connecting farm-
ers with consumers and redirecting 'ugly' products to the 
market, the co-op has successfully prevented thousands of 
tonnes of food from being wasted. This not only circumvents  
a significant loss of resources, including water, land, and 
energy, but it also reduces contributions to GHG emissions. 

Brief History. The Ugly Fruit project, launched in 2013 
by a group of young social entrepreneurs, was conceived 
as a response to the pressing issue of food waste. It oper-
ates as a cooperative, involving individual actors, workers, 
local farmers, and consumers, as well as institutional struc-
tures. The project operates within the broader context of sus-
tainable food practices, contributing to discussions about 
revisiting standards for fruit and vegetable appearance. 

The outcomes of the initiative include policy impli-
cations, as the success of this initiative has prompted 
reconsiderations of traditional standards. The fund-
ing model relies on subscription fees from consumers, 
highlighting the financial sustainability of the project.

The impact of the Ugly Fruit initiative extends to vari-
ous communities. Farmers benefit by finding a market for 
produce that may not meet conventional aesthetic stan-
dards. Consumers gain access to affordable and locally 
sourced produce, promoting a more inclusive food system. 
Furthermore, the initiative contributes to environmental sus-
tainability by reducing the amount of edible food sent to land-
fills, aligning with broader goals of addressing food waste 
and promoting a more sustainable approach to agriculture.

Analysis, Evaluation, and Implementation. The imple-
mentation of ‘Ugly Fruit’ strategy involves the con-
nection of local farmers with consumers through a 
cooperative model. The co-op directly purchases uncon-
ventional or surplus produce from farmers, which would 
otherwise go unsold in traditional markets (Ribeiro, 2018).

This engagement prevents the unnecessary waste of agri-
cultural resources such as water, land, energy, and work-
ing hours invested in production. The acquired produce 
is then made available to consumers through fixed deliv-
ery points in urban centers, where they can conveniently
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collect their orders at the end of the day. This direct-to-
consumer model has successfully connected more than 
320 farmers with nearly 8,500 consumers, establishing a 
bridge between the agricultural and urban communities.

Various actors, including co-op founders, farmers, and con-
sumers, have collaboratively taken steps to address conflicts 
arising from conventional aesthetic standards in the food indus-
try. By creating a cooperative platform, Ugly Fruit provides 
an alternative market for 'ugly' produce, meeting the interests 
of farmers, who benefit from reduced waste, and consumers, 
who gain access to affordable and sustainable food options. 

Given the success of this initiative, in 2015, the European 
Union granted a LIFE project financing scheme of over 
320,600€ (LIFE14 ENV/PT/000817). Thanks to this, the proj-
ect was able to expand its activities in 13 different collection 
centres in two major cities in Portugal: Lisbon and Porto. As 
a result, over more than a decade of operation, the Ugly Fruit 
initiative has prevented 4,115 tonnes of fruits and vegetables 
from being wasted and saving 3.7 kt CO2e (Fruta Feia, 2022). 

Furthermore, this initiative also included an environmen-
tal program aiming to organize awareness-raising initia-
tives within municipal schools in Lisbon and Porto. The 
outreach efforts have engaged a total of over four thou-
sand students enrolled in municipality high schools. The 
activities included contests, themed food weeks, inter-
active games, and the publication of a book collabora-
tively written by students from the municipality schools. 

In the broader context of climate action goals, this initia-
tive aligns with the Triple Layered Business Model Canvas 
(TLBMC), a tool designed to help organizations create, 

deliver, and capture value in ways that are economically via-
ble while also integrating environmental and social sustain-
ability, as shown in Figures 1-3 (Joyce and Paquin, 2016). 

The the Ugly Fruit strategy delivers dual benefits: it reduces 
food waste while improving resource efficiency. By directly 
involving consumers in the process, the initiative fosters aware-
ness about the environmental and socioeconomic implications 
of food waste. It is also extremely affordable. Customers pay a 
€5 annual subscription and can choose a small box (3–4 kg) for 
€4 or a large box (6–8 kg, 8 varieties) for €8 (Trevino, 2024). 
Fruta Feia’s approach prioritizes both affordability for con-
sumers and fair compensation for farmers, ensuring they are 
paid at least enough to cover production costs (Trevino, 2024). 

However, challenges may include potential logistical complex-
ities and the need for ongoing consumer education to sustain 
participation. While this business model has proven effec-
tive in its localized context, other strategies, such as policy 
interventions or industry-wide collaborations, could also be 
implemented to address systemic issues in the food supply 
chain efficiency. For instance, it was only in 2008 that size 
and shape standards for fruits and vegetables were revoked 
under the EU’s common agricultural policy (CAP), allowing 
for the commercialisation of out of format foods (EU, 2008)  

In the broader context of climate goals, this initiative aligns 
with sustainability targets by significantly reducing green-
house gas emissions associated with food waste and promot-
ing food security (SDG 2, Zero Hunger; SDG 12, Responsible 
Consumption and Production; and SDG 13, Climate Action). 
Its impact on preventing CO2e emissions and conserving 
resources contributes positively to other local environmen-
tal objectives, such as reduction of land and water footprints 

Figure 1.  Environmental and socioeconomic benefits of ‘Ugly 
Fruit’ business model (Ribeiro et al 2018).
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Figure 2. Social value creation of the 'Ugly Fruit' business model.

Figure 3. Business model and continued economic benefits of the initiative.
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and reduction of potential local ecosystem contamination 
(SDG 14, Life Below Water, and SDG 15, Life on Land).

As cities, nations, and the global community aim to 
enhance sustainability, the Ugly Fruit model pro-
vides a tangible and scalable example of how local-
ised initiatives can contribute to broader climate action 
targets by addressing food waste at the grassroots level.
provides a tangible and scalable example of how local-
ized initiatives can contribute to broader climate action 
targets by addressing food waste at the grassroots level.

Future Implementation and Conclusion. The Ugly Fruit ini-
tiative provides valuable lessons in addressing the key issue of 
food waste due to aesthetic reasons in urban environments. The 
successful implementation of this grassroots cooperative busi-
ness model shows that directly connecting local farmers with 
consumers can allow food to bypass conventional channels that 
often discard aesthetically imperfect products. This showcases 
the potential for practical and replicable solutions. Similar 
projects are underway in other European cities, such as in Paris. 

One key lesson of this case study is the importance of fostering 
community engagement and environmental awareness. This 
initiative’s success lies not only in providing a platform for the 
sale of out-of-format products, but also in educating consumers 
about the environmental and social impacts of food waste. By 
actively involving the community, the project has cultivated a 
sense of responsibility for sustainability, fostering a more con-
scientious approach to food consumption. This lesson under-
scores the significance of public awareness campaigns and 
community involvement in implementing sustainable practices.

The structure of this initiative, particularly the cooperative 
model connecting local farmers with consumers, holds poten-
tial for application in other cities. The emphasis on establish-
ing direct links between producers and consumers reduces 
reliance on conventional retail channels that often contrib-
ute to food waste. This model can be implemented in vari-
ous urban contexts to create similar cooperatives, fostering 
direct relationships between local farmers and consumers. 

Additionally, the Ugly Fruit project's emphasis on afford-
ability makes it a potentially scalable solution for address-
ing food waste in cities globally, as it not only reduces 
waste but also promotes more inclusive access to fresh pro-
duce. The cooperative approach and community-driven 
strategies employed offer a replicable framework for cities 
seeking sustainable solutions to combat food waste and 
promote a more circular and equitable food system.

----------------------------------------------------------------

References

European Union. (2008). The return of the curvy cucumber: 
Commission to allow sale of “wonky” fruit and vege-
tables (IP/08/1694). https://ec.europa.eu/commission/
presscorner/detail/en/IP_08_1694

Eurostat. (2023). Food waste and food waste prevention – 
estimates. https://ec.europa.eu/eurostat/statistics-ex-
plained/index.php?title=Food_waste_and_food_
waste_prevention_-_estimates#Amounts_of_food_
waste_at_EU_level

Fruta Feia. (2022). More than 4115 tonnes of saved food. 
https://frutafeia.pt/en

Joyce, A., & Paquin, R. (2016). The triple layered business 
model canvas: A tool to design more sustainable busi-

	 ness models. Journal of Cleaner Production, 135, 1474–
1486. https://doi.org/10.1016/j.jclepro.2016.06.067

Papargyropoulou, E., Lozano, R., Steinberger, J. K., Wright, 
N., & Ujang, Z. bin. (2014). The food waste hierarchy 
as a framework for the management of food surplus and 
food waste. Journal of Cleaner Production, 76, 106–
115. https://doi.org/10.1016/j.jclepro.2014.04.020

Ribeiro, I., Sobral, P., Peças, P., & Henriques, E. (2018). A 
sustainable business model to fight food waste. Jour-
nal of Cleaner Production, 177, 262–275. https://doi.
org/10.1016/j.jclepro.2017.12.200

Thyberg, K. L., & Tonjes, D. J. (2016). Drivers of food 
waste and their implications for sustainable policy 
development. Resources, Conservation and Recy-
cling, 106, 110–123. https://doi.org/10.1016/j.rescon-
rec.2015.11.016

Trevino, M. (2024, September 10). In the eye of the behold-
er: One co‑op’s quest to make ugly fruit beautiful. 
CityChangers. https://citychangers.org/fruta-feia/#:~:-
text=Each%20customer%20pays%20a%20subscrip-
tion,the%20ground%20wasn't%20straightforward

United Nations Environment Programme. (2024). Food 
Waste Index Report 2024: Think Eat Save—Track-
ing progress to halve global food waste. https://www.
unep.org/resources/publication/food-waste-index-re-
port-2024

----------------------------------------------------------------------- 
Acknowledgments

We thank Lili Boenigk for reviewing this case study.

------------------------------------------------------------------------ 
Additional Data 

•	 Population Density:  Lisbon: 6,781 people/km2     

Porto: 5,614 people/km2

•	 Per Capita Gross National Income (GNI): 50,730 

USD (High Income) [2024]

•	 Gini Coefficient: 36.3 [2023]

•	 Human Development Index (HDI): 0.890 (Very High) 

[2025]

•	 Type of Climate Intervention: Mitigation                            
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