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WE REOPEN OLD FACTORIES  
WITH A NEW KEY: 
the BIOECONOMY.

We are the world’s leading company in the sector  
of bioplastics and in the development of bioproducts 
obtained through the integration of chemistry, environment  
and agriculture. One of our main goals is the regeneration 
of local areas. This is an objective that we pursue  
by turning no-longer competitive or abandoned industrial 
and research sites into real infrastructures of bioeconomy, 
generating new value and new jobs.

Mater-Biotech plant for bio-butanediol production, 
resulting from the redevelopment of an industrial site in North East Italy.
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Editorial

by Emanuele Bompan  
and Franco Fassio

A Tasty Meal

Those dealing with macro scenarios 
know these numbers all too well: in 2050, 
in order to feed 9.1 billion people, food 
availability will have to increase by about 
70% (benchmarked against 2005 baseline). 
Production in developing countries should 
nearly double. In key raw materials, the annual 
grain production should increase by nearly  
1 billion tonnes, meat production by over 200 
million tonnes totalling 470 million in 2050,  
72% of which in developing countries, compared 
to today’s 58%. As far as other raw materials 
crucial for our livelihood are concerned,  
net exports of oil seeds and vegetable oils  
in developing countries are expected to more 
than triple and net export of sugar double.  
The arrival of biofuels could make these 
estimates increase since the above-mentioned 
three groups of raw materials can be used  
in the biofuel market (this will be discussed  
in Renewable Matter n. 34) that in many countries 
is still deregulated.

We also know that agriculture and livestock  
play a central role in maintaining a dynamic 
balance between crucial planetary boundaries, 
analysed by Johan Rockström, and regenerative 
cycles that nature delivers every day. 
Agroindustry practices interfere with  
the nitrogen cycle (and the increase of its 
concentration due to nitrogen fertilizers 
contributes 6% to the greenhouse effect), 

and impact water availability (at global level 
agriculture is responsible for 75% of water 
consumption), biodiversity loss (invasive 
agriculture is one of the main drivers of the 
current biodiversity loss, at a rate from  
100 to 1,000 times higher than the physiological 
extinction rate due to natural evolution),  
and climate change (according to IPCC; 
agriculture is responsible for 23% of  
total anthropic emissions, including direct 
emissions and soil use changes and 
deforestation).

These are no easy problems to deal with due 
to magnitude, complexity, strategic (in-depth 
analysis by Tim Lang in his concept of  
“food defence”), economic and social interests. 
But they have contributed to the development  
of solutions tackling the circular revolution  
for food with a vast range of ideas, policies,  
tools and technologies. In this issue of  
Renewable Matter, in collaboration with the  
University of Gastronomic Sciences in  
Pollenzo, Italy, we tackle the roots of ongoing  
climatic upheaval, environmental, social,  
and economic instability. While in a very short 
time news and forests are burnt, Farm to  
Fork Strategy (commented by Cinzia Scaffidi) 
– promoted by the EU Commission to embed 
crucial biodiversity protection principles into 
growth – cannot lose effectiveness in the  
many steps between representatives who  

must transform it into rules and 
operability.  
As Jocelyn Blériot, executive  
lead Institutions, Governments  
& Cities at MacArthur Foundation, 
highlights, “Politics must be  
brave on each issue.” And as  
Slow Food Chairman Carlo Petrini 
warns, generic commitments  
are not enough, we cannot  
focus just on immediate consensus 
to tackle this indifference  
epidemic towards a much needed 
conversion to integral ecology. 
Otherwise, history will not  
forgive us.
This quiet reflection holds  
the ability to understand that 
everything is connected, that  
we are our connections, fed by 
healthy information such as  
that offered by this issue of 
Renewable Matter. 

The Circular Economy for Food:  
Value Connections Amongst 
Food, Humankind, and the Planet





FAO has developed the Food Loss Index 
(FLI), an indicator that provides precise 
estimates of losses in the segment of the 
supply chain that goes from post-harvest to 
retail (excluded). An important contribution 
that is part of a series of actions, including 
the first International Day of Awareness 
on Food Waste and Loss, to combat these 
phenomena and improve safety and productivity 
in the sector.
Food production represents a significant 
investment of our limited natural resources, 
including water, soil and energy, as well as 
labor and time. It also involves the emission of 
greenhouse gases (GHGs) throughout the various 
steps of the food supply chain, thus contributing 
to global warming. 
Despite the production of adequate quantities  
of food to feed global population, almost 690 
million people or 1 in 9 people go hungry today 
and three billion cannot afford a healthy diet.
FAO in 2011 provided a broad preliminary 
estimate which suggested that approximately 
one third or 30% of the world’s food was lost 
or wasted every year. This conclusion raised 
considerable awareness on the issues. However, 
in order to provide greater clarity on the global 
levels of food loss and food waste, this estimate 
is currently in the process of being replaced with 
two separate indicators: the Food Loss Index 
(FLI) and the Food Waste Index. The FLI, being 
calculated by FAO, provides new estimates for 
losses in the part of the supply chain from post-
harvest up to (but not including) retail. The Food 
Waste Index, covering waste by consumers and 
retailers, is being developed by the United Nations 
Environment Programme (UNEP), but the first 
results are yet to be released. 

Initial evaluations of the FLI tell us that 
approximately 14% of food is lost from harvest 
until – but not including – the retail level. With an 
estimated monetary value of more than 400 billion 
USD, these losses also represent a waste of 
natural resources and energy, with GHGs emitted 
to no purpose in the production and food supply 
chains. 
Food loss and waste (FLW) reduces efficiency  
and thus the sustainability of food systems.  
High levels of food loss impact the availability 
of, and access to food, particularly for poorer 
segments of society in middle- and low-
income countries, and reduce the incomes of 
smallholders and family farmers who produce the 
food. Reducing FLW can strengthen food systems 
and benefit society as a whole. It contributes to 

improving food security and nutrition; reduces 
GHG emissions, lowers the pressure on land  
and water resources; it also increases productivity 
and economic growth. Investments in innovation, 
technologies, capacity development and 
infrastructure, along with the concerted efforts  
of governments, food system stakeholders,  
the private sector and consumers are, however, 
key to the realization of these benefits. 
The 2030 Agenda for Sustainable Development 
has set a global target for food loss and waste 
reduction. The Sustainable Development Goal 
12, (SDG 12) seeks to “ensure sustainable 
consumption and production patterns.”  
The third target under this goal (Target 12.3) 
calls for halving per capita global food waste 
at the retail and consumer levels and reducing 
food losses along production and supply chains 
(including post-harvest losses) by 2030. 
The observance of an International Day of 
Awareness of Food Loss and Waste provides 
an opportunity to highlight successes achieved 
in reducing FLW, and to reflect and take stock 
of actions needed going forward, towards SDG 
target 12.3. Resolution 74/209 (A/RES/74/209) 
adopted by the United Nations General  
Assembly, on 19 December 2019, proclaiming  
an International Day of Awareness of Food Loss 
and Waste, to be observed on 29 September  
each year, seeks to highlight the importance  
of the FLW problem and its possible solutions  
at all levels, in a bid to promote global efforts  
and collective action towards meeting SDG  
target 12.3. Working together to reduce food 
losses and waste is indeed a critical part of  
the transformation needed to benefit human  
and planetary health. 

FAO’s inaugural observance of the International 
Day of Awareness of Food Loss and Waste  
on 29th September 2020, will make a clear call  
to action for the public (national or local 
authorities) and private sectors, civil society, 
academia, consumers and other stakeholders  
to bolster efforts in order to reduce FLW,  
and ensure food security for all and particularly 
the most vulnerable, impacted by the Covid-19 
pandemic. 

An International Day to Raise 
Awareness on Food Waste
by Rosa S. Rolle

FAO,  
www.fao.org/home/en

FAO, 2011. Global food 
losses and food waste 
– Extent, causes and 
prevention, Rome,  
www.fao.org/3/a-i2697e.
pdf

FAO, Sustainable 
Development  
Goals Indicators,  
www.fao.org/sustainable-
development-goals/
indicators/1231/en

FAO, International Day  
of Awareness of Food 
Loss and Waste,  
www.fao.org/
international-day-
awareness-food-loss-
waste/en

Rosa S. Rolle is the 
Senior Enterprise 
Development Officer 
at FAO (Food and 
Agriculture Organization 
of the United Nations), 
Food and Nutrition 
Division, Rome. 

http://www.fao.org/home/en/
http://www.fao.org/3/a-i2697e.pdf
http://www.fao.org/3/a-i2697e.pdf
http://www.fao.org/sustainable-development-goals/indicators/1231/en
http://www.fao.org/sustainable-development-goals/indicators/1231/en
http://www.fao.org/sustainable-development-goals/indicators/1231/en
http://www.fao.org/international-day-awareness-food-loss-waste/en/
http://www.fao.org/international-day-awareness-food-loss-waste/en/
http://www.fao.org/international-day-awareness-food-loss-waste/en/
http://www.fao.org/international-day-awareness-food-loss-waste/en/
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our planetary boundaries, adopting a predatory 
and unrestrained approach that is killing our 
shared home. Enough with naivety and poetry, 
going back to the soil is a political issue.  
‘The soil is low’ says an old farmer’s proverb:  
it means that to get connected with it we  
must bend down to gather and safekeep 
its heritage. Today, something is changing, 
and probably the pandemic we are fighting 
has accelerated this going back to the soil. 
Amongst all jobs, farming has often been 
that to get away from due to the physical 
exhaustion it entails and uncertain economic 
return it offers. Nevertheless, Covid-19, 
together with the fear of having no food and  
the suffering caused by imposed isolation  
in houses surrounded by concrete, led to  
a revaluation of working the land. The current 
situation is strengthening in us the tight 
connection that we feel with the land for our 
livelihood. We must adopt choices and paths 
that give a new identity to food policies and 
change trends that are currently steered by 
the market. Governments must help SMEs 
become innovative, sustainable, and circular. 
Our food production system must be renewed 
in this way. Starting from food, developing an 
economic paradigm shift towards circularity 
means refocussing on communities, quality  
of connections and substance of behaviours.”

Do we need to start preserving our shared 
home by valuing food once again?

Carlo Petrini, what is the picture of food 
production and distribution system at this 
time, unfortunately marked by a serious 
pandemic?
“CP. Our current food production is certainly 
neither democratic nor sustainable. 
Increasingly longer, complex and conformed 
globalized food chains have cut connections 
between ecological units that made food 
production the outcome of a healthy relation 
with nature. Our economy lives by overshooting 

The Future of the Circular 
Economy for Food
Interview with Carlo Petrini and Franco Fassio

Complex and globalized supply chains characterize an ever  
more unsustainable food system. Preserving our Natural  
Capital, respecting nature’s cyclicity and encouraging the 
collaboration between the multiple subjects involved could 
finally allow us to go back to the soil, on which we depend  
for our food.

by Emanuele Bompan

Carlo Petrini is an  
Italian gourmet, 
sociologist, writer and 
activist, the founder and 
chairman of the Slow 
Food Movement and the 
University of Gastronomic 
Sciences in Pollenzo, 
Italy. A FAO ambassador 
in Europe for Sustainable 
Development Goal Zero 
Hunger, he is also the 
creator of Terra Madre 
Network. An editorialist 
for La Repubblica, he has 
written several books, 
including Terra Madre 
(Slow Food, 2009) and 
Buono, Pulito e Giusto 
(Slow Food, 2016).
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“CP. Defending our shared home is a political 
as well as an everyday life’s duty. Pope Francis 
highlighted it very well in his encyclical  
Laudato si’ – everything is connected –  
earth’s cry is connected to that of the  
poor because there can be no social justice  
in a degraded environment. This is the way  
to look at the world through integral ecology’s 
eyes: a set of connections where the smallest 
action can influence the rest of the system, 
where there are no supremacies between 
humankind and the environment, where  
we are all co-responsible for the planet’s 
suffering. Today more than ever, the only 
solution to guarantee us a future is to  
create alliances while reminding us that  
there is only one human family and that  
we all belong to the same fate community.  
The recommended good practice to embrace 
the ecological conversion that we all need  
is clear – simple at face value but exceedingly 
difficult to put into practice –: dialogue.  
Only through our ability to meet the other, 
to build bridges, to make contact with what 
is different maintain our own identity while 
contaminating and enriching it with others’, 
will we regenerate our common sense  
and the awareness that no one can be  
saved on one’s own and that changing  

How can we rethink our food system  
so that it can help this paradigm shift?
“FF. It is clear that the current geopolitical 
challenge of our food system is that of 
revolutionizing its production model starting 
from a correct management of natural capital 
connected to the economic and cultural one, 
respecting planetary boundaries and offering 
at the same time a fair space to civil society. 
The complexity of the food system requires 
an interdisciplinary perspective defining the 
characteristics of a regenerative economic 
paradigm. We must embrace wholeheartedly 
the ambition to reconnect our economy to 
ecosystem balance sustaining life on our 
planet which humankind is devouring with 
incredible voracity. In other words, it means 
starting from avoiding compromising the 
relationship with the best provider of raw 
material known to humankind, moving from  
a linear economy based on apparent 
abundance and accessibility to a tailor-made 
economy fairly distributed, borne out of 
affective intelligence. To tackle this emergency, 
our food system must once again give the  
right importance to relational goods, acting 
locally but with a global perspective shared  
by all. Innovation, such as that in the digital 
field, can become a useful tool to strengthen 
the sense of community since only by  
changing our attitude and our approach 
can we really bring about change. It is a 
transformational process heading towards  
an all-out fighting against waste, researching 
new and non-impacting energy sources, 
limiting unnecessary consumption.  
Empathy, listening, debating, reciprocity, 
generosity, these are values that the new 
mindset can get out of the shallows of this 
destabilizing crisis, both for us and the context 
in which we live. The agri-food industry can 
amply contribute to the development of this 
paradigm and new opportunities can come 
from involving all the steps and players  
of the food system, from production to 
distribution as far as consumption and final 
disposal. Regardless of the company’s  
size, it is paramount to adopt a systemic-
circular approach to meet new needs.  
A modus operandi based on interconnection 
and taking advantage of the potential offered 
by connecting different situations with the 
desire to optimize resources and processes, 
sharing objectives, improving employment, 
competitiveness, innovation, market 
positioning, creation of social-economic value. 
Ahead of us there is a season full of obstacles 
and variables, but we can win the game with 
awareness and determination if we embrace 
this perspective.”

I know that at the University of 
Gastronomic Sciences in Pollenzo you 
have been working on the definition of  
the cultural framework in which to develop 

habits is easier when done together. Perhaps, 
starting with food as a baseline for connecting 
with other living beings. Bestowing value  
to food means giving the right importance  
to the pleasure of eating, through human  
and environment health, learning to  
appreciate diversity, recognizing a system 
quality, respecting seasons’ rhythm,  
and conviviality. Entrusting the young with  
this challenge is the most modern thing that  
we can do.”

Franco Fassio is a 
systemic designer, Eco 
Design, Systemic Design 
and Circular Economy 
for Food researcher and 
professor at the University 
of Gastronomic Sciences 
in Pollenzo. He is also 
the executive director 
of the Sustainability 
and Circular Economy 
Laboratory and a member 
of ADI Design Index 
(Food Design) Permanent 
Observatory, co-director 
of the master’s degree in 
Design for Food (UNISG/
Design Polimi). He is the 
co-author with Nadia 
Tecco of the book Circular 
Economy for Food (Edizioni 
Ambiente, 2018).

Terra Madre,  
www.terramadre.info

Slow Food,  
www.slowfood.it

University of Gastronomic 
Sciences in Pollenzo, 
www.unisg.it/en

https://www.terramadre.info
https://www.slowfood.it
http://www.unisg.it/en
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the circular economy for food. Could you 
describe to us its main characteristics?
“FF. After the publication of the book Circular 
Economy for Food in 2018, in Pollenzo we 
opened the Circular Economy for Food Hub  
and a Laboratory for Sustainability and the 
Circular Economy, of which I am the executive 
director, to monitor the trend of the circular 
economy for food, support the cultural shift 
process and the dissemination of expertise 
amongst new generations, spread good 
practices, help businesses and communities 
move towards an increasingly necessary 
transition. By analysing multiple case studies, 
we realized that the new economic paradigm 
runs the risk of becoming a model favouring  
a manipulative approach to waste, a paradox  
that could accelerate planned obsolescence. 
This is a deviation that we cannot afford,  
so we need a different cultural framework in 
which this paradigm can be nurtured. A shared 
inclusive path, with a simple narrative but with 
a complex articulation, to follow each with 
one’s own means. This is how the 3 Cs of  
the Circular Economy for Food came about.  
We think they perfectly embody the priorities  
of the circular economy paradigm applied to 
the food system: capital, cyclicity, co-evolution.  
In short, the new economic paradigm must 
start from preserving natural capital at local 
level, the entire stock of natural assets  
– living organisms, air, water, soil and 
geological resources – contributing to the 
provision of valuable goods and services for 
humankind and necessary for the survival of 
the very environment generating them. Natural 
capital is connected with cultural capital  

– that is the set of knowledge, values 
and attitudes towards natural and social 
ecosystems – that must be preserved and 
handed down as a precious heritage so that it 
can become, from one generation to the next, 
an integrated vision with the future, able to 
provide a distributed and fair source of income 
while feeding the economic capital. 
Our second C (cyclicity) invites us to think  
in a regenerative way and it includes three 
crucial concepts: extension, metabolization 
and renewability.
First, the extension of producer responsibility 
that from the origin of raw materials must take 
on the responsibility of the entire lifecycle of a 
product, including its disposal and must allow 
consumers to cut waste and be able to use 
separate waste collection correctly. 
Second, metabolization, that is the final 
upcycling of everything marketed, with the 
goal of not generating waste but always just 
resources for the same or another system 
(biological and technical metabolization  
cycle). To this end, it is essential to adopt 
strategies favouring its implementation such  
as those suggested by eco-design for 
production (of materials and energy adopted 
both in the production and use of a product 
and its final disposal), for purity (reduction  
of materials harmful for ecosystems and  
non-metabolizable), for disassembling 
(because a product must be repairable 
over time and at the end of life it must be 
disassemblable so as to recover the most 
energy and matter possible), for durability  
(to extend the lifecycle and move business 
from selling products to selling services.)

The cultural framework developed and promoted by UNISG in which the circular economic  
paradigm for food should grow and develop

Source: Fassio, F., N. 
Tecco, Circular Economy 
for Food, Edizioni 
Ambiente, Milano 2018.

CO-EVOLUTION
solidarity, dialogue, cooperation,  

sharing, wellbeing

CYCLICITY
extension, metabolization, renewability, 

eco-design (reduction, purity, 
disassembling, durability)

SYSTEM  
QUALITY

CAPITAL
Natural (natural assets stock)

Cultural (expertise, values, attitudes)
Economic (fairly shared)

Businesses will have  
to be equipped with 
across-the-board 
expertise capable of 
understanding the 
needs of civil society, 
production system  
and environmental 
context.

3Cs for the Circular Economy for Food
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The last is renewability, that is the longest use 
of energy and matter derived from renewable 
sources.
Lastly, the third C (co-evolution), inspired  
by the mutualistic symbiosis present in nature, 
a dynamic exchange in which one or more 
subjects take advantage of the relation they 
build, offering a beneficial solution for all 
those involved in the system. Co-evolution is 
developed thanks to a collaborative paradigm, 
which, by applying a win-win logic, offers 
a beneficial solution for all, including the 
environment. Solidarity (amongst people  
and populations to reduce social inequality 
and offer access to quality food), debate 
(between natural and artificial ecosystems  
to eliminate the asynchronicity between  
human economic models and natural  
cycles), cooperation (between communities 
sharing values and goals), sharing (matter, 
energy, and information to speed up the 
transition and facilitate evolution), health 
(of people and businesses, with widespread 
availability so as to generate a resilient system 
offering guarantees to communities) are  
the priorities that we must work on to give  
it resilience.”

Are the 3 Cs a framework both for 
businesses and end consumers?
“FF. Our consumer society is based on 
permanent dissatisfaction, on promises  
that must be constantly broken to generate 
new ones: without the ongoing frustration  
of desires, consumer demand could run  
dry and markets lose momentum.  
It is against this scenario that we must create 
a new meeting point between cultures, which 
through action and information can share the 
responsibility for sustainable development.  
A round table in which both businesses  
and consumers must take part, with the goal 
to create benchmarks and solutions based on 
science that can really support this necessary 
economic paradigm transition. The objective  
is to identify common interests starting from  
an increasingly complex understanding of 
players, so as to generate proposals going 
beyond our well-established habits, that is 
the worst hindrance to experimenting new 
development models. The 3 Cs synthesize 
without trivializing them the hot topics on 
which this dialogue must be based. They are 
an interpretation that, by using the leverage 
offered by food, has an impact on all the 17 
SDGs (Sustainable Development Goals), 
national strategy for sustainable development 
and from which we get the concept of ‘system 
quality’. The latter is defined not only by 
the flow of data between consumer and 
production system of matter/energy in the 
opposite direction, but it is also extended to 
the relations characterizing the actions of all 
players involved in the lifecycle of a product/
service available on the market. Relations that, 

if traceable and transparent, will be the real 
narrative infrastructure for a dialogue between 
producer and consumer. In other words,  
to operate within this framework, businesses 
will have to be equipped with across-the-
board expertise capable of understanding the 
needs of civil society, production system and 
environmental context. On the other hand, 
consumers will need to learn how to recognise 
and thus choose consciously businesses 
working for the safeguard of all parties 
involved, contributing to common good and the 
development of value relations. Highlighting 
the presence of systems connecting with each 
other, creating something that goes beyond 
the simple sum of single elements, in which 
humans should be an integral part and not an 
invader, takes us back to the regenerative and 
systemic paradigm underlying the bioeconomy 
and the circular economy. Because in a single 
interconnected system, relations determine 
what we are.” 

MATTER, ENERGY  
AND KNOWLEDGE FLOWS

3 Cs

17 SDGs

Mission/Vision of UNISG’s Circular Economy for Food Hub
Developing matter, energy and knowledge flows that cyclically influence  
the food system, can have a positive effect on the 17 SDGs and contribute  
to the regeneration of natural, cultural, and economic capital supporting the  
co-evolution of species. 
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The Covid-19 pandemic has unveiled the 
dysfunctions in the current global agricultural 
and food systems, exposing many to insecurity 
and hunger. At the same time, it has also 
revealed certain communities’ extraordinary 
resilience, demonstrating that food is different 
from any other commodity. If, on the one hand, 
consumers’ demands for change are gaining 
ground, on the other hand, a more long-term 
approach is needed to repair the vulnerabilities 
of the food system: a circular economy for food 
that increases social and economic resistance  
to future shocks and prevents possible risks  
to health and climate. To understand how  
this kind of approach can be constructed,  
we spoke to Jocelyn Blériot, the Executive Lead 
for Institutions, Governments and Cities at the 
Ellen MacArthur Foundation.

For several years now the Ellen MacArthur 
Foundation has been committed to exploring 
how to build more resilient and circular 
cities. This work is becoming extremely 
important, and especially so in the last 
few months, concerning the issue of food 
provision in cities. It is precisely in the 
last few months that images of empty 
supermarket shelves were broadcast around 
the world. How can the relationship between 
cities and food be reimagined?
“When discussing agriculture and food, I think 
that the detachment between cities – the main 
centres of consumption – and agricultural 

Rethinking Urban  
and Peri-Urban Areas  
as Production Centres
Interview with Jocelyn Blériot

The Covid-19 pandemic has highlighted the vulnerability of  
our food systems. To correct the defects, a circular change  
is needed, starting with cities and the surrounding areas.  
These spaces are ideal for growing the food that is needed  
to feed an ever more urban global population.

by Antonella Ilaria 
Totaro

Jocelyn Blériot  
is the Executive Lead for 
Institutions, Governments 
and Cities at the Ellen 
MacArthur Foundation.
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production areas is very damaging to the 
resilience of the entire system. Furthermore,  
the system is all the more imperfect if we 
consider that all consumed nutrients end up 
concentrated in cities (nitrogen, phosphorus, 
and potassium are required in larger quantities 
by plants, while calcium, iron, magnesium, 
manganese, boron, and others are required in 
smaller quantities, but remain essential ed.). 
These nutrients do not return to the countryside, 
to production centres. The current system, 
therefore, is heavily imbalanced, with a one-way 
flow of nutrients from agricultural to urban areas, 
where their value is squandered. Fortunately, 
there are some examples of good practice. I’m 
thinking of Italy and the efforts of Milan City 
Council in the last few years. Milan’s Food Policy 
has demonstrated how much it is possible to 
do by collecting organic matter and waste, and 

their by-products. I believe that reintroducing 
nutrients into the system, and thus closing the 
circle, has to be the first step.”

In recent months, we have seen how crucial 
the existence of local food economies can 
be, given that sometimes those based on 
global supply chains do not work. What can 
be the starting point to create food systems 
that are more resilient than the current 
ones, thus ensuring food security for our 
cities?
“I would focus on rural areas in the immediate 
vicinity of cities. Many European cities still have 
agricultural land in peri-urban areas, just 30 or 40 
kilometres away from the city centre. This land 
is vital. Fortunately, politics has also started to 
acknowledge the strategic importance of these 
territories for the future of cities. I’m thinking of 
Paris, where the construction of an enormous 
shopping centre and amusement park, called 
EuropaCity, has been widely discussed in the last 
decade. The centre was supposed to be located 
about 25 kilometres from Paris, in the Île-de-France 
region, one of the most fertile agricultural areas in 
northern France. In the last few months, however, 
the project was shelved, also following Macron’s 
withdrawal of 3.1 billion euro in funding, with the 
President describing EuropaCity as ‘obsolete’. 
Aside from the fact that the project really was 
terrible, it’s interesting to note how the decisions  
of consumers and individuals are changing.  
While it is true that people might not want to spend 
so much time shopping, it would also be foolish to 
cover such fertile land in cement, when instead it 
could become a production and sustenance centre 
on Paris’s doorstep. We must reach food security 
by investing in farmers’ markets, in collectives and 
cooperatives located on the outskirts of cities.  
It makes no sense that goods from small producers 

Ellen MacArthur 
Foundation,  
www.ellenmacarthur 
foundation.org

Food Policy Milano,  
www.foodpolicymilano.org
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On this and the following 
pages, pictures from a 
market for local producers 
and farmers in the city 
of Dieppe, Normandy. 
Realities like this contribute 
to increasing the overall 
resilience of the agri-food 
system.
Images taken from a Giada 
Connestari’s photographic 
reportage.

Giada Connestari  
publishes in LeMonde, 
Libération, Reuters, IL, 
La Stampa. In 2015 she 
obtained an Award of 
Excellence at POYi for a 
reportage on the human 
and environmental cost of 
deforestation in Paraguay. 
She has been involved in 
silviculture and sustainable 
forest management in 
France since 2016.

https://www.ellenmacarthurfoundation.org
https://www.ellenmacarthurfoundation.org
http://www.foodpolicymilano.org
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will go ahead, and how it will be taken on by 
politicians and lobbyists. There will be very 
difficult discussions before it can become  
the guiding strategy for the future. Therefore,  
at the very least, it is crucial that the Commission  
is ambitious in these early stages.”

How has the perception of the circular 
economy, and in particular the circular 
economy for food, changed in light of  
the Covid-19 crisis?
“The crisis came at a time when all debate  
was focused on the European Green Deal,  
so the idea of changing the system was already 
out there. The crisis could have overshadowed 
and shelved the Green Deal debate, but I don’t 
think any steps back have been taken. Instead,  
I see many encouraging signals among 
producers and retailers. I see people tapping 
into local networks, and local networks self-
organising. There is also the increased demand 
for organic products, as well as the increased 
attention people are paying to food, and their 
health, after having spent more time cooking. 
Many have started asking themselves questions 
about pesticides, about the toxicity of certain 
foods, about how these are produced.  
And then, naturally, to start questioning  
the issue of packaging and plastics.”

It’s true, the issues of food, food  
security, and hygiene are inextricably 
linked with the question of packaging  
and plastics. How can we curb rampant 
overpackaging and the overuse of single-

are sent to large, centralised warehouses and 
then distributed to supermarket chains and 
mixed with produce from all over the world.  
For individual citizen-consumers, there aren’t 
many chances to directly access products from 
local agriculture, even when these come from a 
few miles away from our homes. At the moment, 
the food and nutrient system is a one-way street, 
but once it is adequately developed there will 
also be a series of logistical questions to solve 
so that what is consumed, and its nutrients, can 
be returned to the land, which will not be too far 
away. Naturally, what is consumed should, first  
of all, come from renewable energy sources.  
But this will take time. The issue is one of 
mentality, logistics, and also, probably, 
legislation.”

Speaking of legislation, do you think that 
the European Commission is doing enough 
on agricultural policy, or should it be more 
courageous?
“In a general sense, I can say that politics 
should be a bit more courageous on every 
single issue. But, as we know, politics is also a 
compromise. To be honest, it is difficult to judge 
something I have not yet examined in great 
detail. However, I think the signals are very good 
when it comes to the EU’s Farm to Fork strategy, 
which requires a 20% reduction in fertiliser 
use by 2030, and a 50% reduction in chemical 
pesticide use by 2050. My main concern is not  
so much its ambition, but rather the ways in 
which the Common Agricultural Policy debate  
– which is one of the most difficult in Europe –  

Ellen MacArthur 
Foundation, Food. 
Achieving a resilient 
recovery with the circular 
economy,  
bit.ly/3h4S5gj
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https://www.ellenmacarthurfoundation.org/our-work/activities/covid-19/policy-and-investment-opportunities/food
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use products, which has once again 
become prominent?
“Plastic is a very useful material. But I don’t think 
it’s the material itself that is being condemned. 
It’s the way we use it. We have to move the 
debate on to reuse practices and packaging 
design. These are issues that can be very 
interesting for manufacturers, even from an 
economic perspective. Worries about people’s 
health are valid, but there have also been studies 
that have shown that, if properly treated, this 
packaging does not present a health risk. In 
fact, by focusing on adequate reuse strategies, 
there would be the further advantage of keeping 
these materials in circulation. Thus, the need to 
source virgin materials would diminish, leading 
to lower costs and less pollution. The problem of 
plastic disposal is a ticking time bomb. However, 
as we have seen in recent months with single-
use gloves and masks – which caused a spike 
in pollution – it did not take long to react and 
move on to reusable masks. As is to be expected 
from any crisis, there were undoubtedly some 
excesses and a little irrationality. However, for 
hygiene and security reasons, it looks like masks 
and many types of packaging are here to stay. 
So, we need to understand how to lessen their 
impact as much as possible.”

Where do you see the best opportunities  
for investment at this time?
“As a Foundation, in recent months, we have 
been asking ourselves which sector will generate 
the next wave of jobs in the wake of the global 
crisis. Construction will undoubtedly be a key 
sector that requires better management  
of materials. There will also be opportunities 
in the food industry. We have identified two 
sectors in particular as the most promising 
within the food and agriculture industry: the 
creation of tools that allow farmers to transition 
to regenerative agricultural practices, and the 
collection, distribution, and enhancement 
infrastructure for food products and by-products. 
Using technology and artificial intelligence, 
enormous economic opportunities can be 
created in these sectors. However, to seize  
these opportunities we have to be able to  
show companies the tremendous benefits  
and savings that are in store. We have to crunch 
the numbers and show them the results.  
At the same time, I think it is necessary to move 
on to a phase where the circular economy 
becomes a broader proposal: it has to be  
made appealing as a social prospect, as an 
economy that can allow us to prosper, creating  
a clean and competitive Europe. It is necessary 
to highlight this narrative. The fact that, currently, 
low-middle income population groups do  
not have access to high-quality products  
is a systemic dysfunction that must be 
eliminated.”

What challenges do you see on the horizon 
for the circular economy?
“Covid-19 has represented a crucial moment  
for the global economy and the idea of a 
circular economy. China, for example, has 
included the circular economy in its policies 
for a long time, and just a few weeks ago 
published a new stance on plastics. Many 
places in Latin America – such as Chile 
and the Caribbean – have started speaking 
about eco-design, about EPR schemes and 
overpackaging. Many regions and countries 
in Southeast Asia are trying to develop their 
own strategies. The challenge of the future 
will be to capitalise on these various efforts, 
creating a common language and agreeing 
on specific objectives. When looking into 
the circular economy and legislation, many 
countries do not know where to begin. And 
thus comes the risk that, without agreement on 
the same concepts, there could be potentially 
contradictory policies at the global level. 
Instead, the existing level of globalisation 
must be accounted for, because material 
flows and supply chains are globalised. It is a 
well-known fact that product standards play a 
very important role. Individual initiatives are 
important, but they have to be inserted in a 
common framework and we all must come to 
an agreement about what we mean by circular 
economy.” cr
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Professor Lang, what are todays’  
main challenges in the global food  
system?
“The trends are the same as ten years ago. 
Climate change becomes more urgent, 
biodiversity loss even more. But there is 
also a new important dynamic: geopolitical 
uncertainties. I speak from Brexitland,  
which used to be known as Britain, a nation 
that has chosen to destabilise the European 
Union, which is on a steady decline.  
There are tensions between the United  
States, China, India, Russia, Europe.  
Those big macro political economic issues 
affect what happens in the food system just 
as much as they shape the car, the packaging 
or the tourist industry. So, geopolitics is 
becoming very important. Leaving Europe,  
my country, Britain, is having to think about 
food security again. And last: there is an urgent 
need to tackle consumer culture. Driving down 
the price of goods in order to make them more 
available has now become a crisis of our own 
making. It’s absolutely clear that the food 
system in Europe overeats, over consumes, 
wastes more and more. Even the Mediterranean 
diet has worsened, transitioned into a rising 
avalanche of ultra-processed foods, all of 
which send signals back onto land use, jobs 
and so on. I have called it the permanent 
eating economy.”

You have repeatedly said that there  
is a broad problem of “food defense”.
“When we buy cheap oranges from West 
Africa, saying we don’t need Spain. Or rely on 
our relations with US and believe we can get 
endless oranges from Florida; we are basically 

Tim Lang favours the long view. You can’t  
look at the food system without using a 
complex, holistic approach. No one has 
a better outlook than the internationally 
renowned professor of Food Policy at  
London’s City University. His latest book 
Feeding Britain, focuses on his home country 
but his analysis span across the world.  
His take is that some countries like the UK are,  
de facto, facing a wartime scale of food 
challenge. Geopolitics and consumer culture 
are the two main drivers that are slowing  
down the circular and climate-proof transition 
of the food system. We sat down for an 
hourlong interview on Skype to discuss:  
what’s coming next?

The Geopolitics  
of the Food System
Interview with Tim Lang
With Brexit, UK put at risk its food security. Climate  
change, biodiversity loss and growing geopolitical  
uncertainties urgently demand new policies for the  
food sector. 

by Emanuele Bompan

Tim Lang is Professor  
of Food Policy at the 
Centre for Food Policy  
at City University of 
London.
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exposing ourselves to food security. Brexit 
showed us our fragility. Great Britain was an 
industrial nation in the 18th century and then 
became the dominant imperial power in the 
19th century and pursued that as a way of 
feeding ourselves.” 

The UK was more self-sufficient in food in  
the early 20th century than it is now. 
“True, because we had an empire which we 
ravaged to keep our tables and bellies full. 
Then everything started to fall apart. In 1939, 
the authors of the book called Our Food Problem 
and Its Relation to Our National Defences,  
(Le Gros Clark F., R. M. Titmuss, published in 
that year, author’s note) were denouncing our 
exposure to food insecurity. UK said: ‘We must 
not put ourselves at risk.’ In 1939, Britain was 
producing about a third of its food needs.  
By 1945, in six years, it doubled that.”

This might be true in the UK. Can we apply  
it to Europe as well?
“The geopolitics has become very dangerous, 
with a rapidly shifting global landscape.  
The European Union needs to update its 
thinking on food security and food productions. 
This is not nationalism nor protectionism,  
but resilience: we have to be able to bounce 

back in case everything changes because  
of a shock. This is ‘food defence’.”

How can we change that in the next 
decade? 
“We need something like a food resilience and 
sustainability act, complete with legally binding 
targets. Nutritional guidelines should become 
the basis for food procurement contracts,  
both public and private. I suggest running  
an audit of food production in the UK and the 
budget for public health should be doubled 
from £2.5 billion of the £130 billion health 
budget to £5 billion. We should create new 
oversight bodies, a royal commission to 
map a new set of multi-criteria principles for 
the UK food system, a food resilience and 
sustainability council and a network of urban 
and rural food and farming colleges.”

What has changed – for the better –  
in the last decade?
“Change is very delicate, politically.  
No politicians want to tell consumers ‘you 
have to eat differently.’ They say: we must 
do something about obesity. But they put 
responsibility upon the consumers. Instead 
their focus has to be re-design the food 
economy, from infrastructure – we need  
more active transportation for better health –  
to health outcomes (the impact of sugar). 
However, response is slow, even in the 
European Union. It took us 20 years to get  
the QUID, the Quantitative Ingredient 
Declaration labelling. And yet we know 
labelling is the weakest and the most  
useless intervention method. It encourages  
a little bit of reformulation, but it doesn’t  
tackle consumer culture and it doesn’t  
really address the problem of the 
commoditization of the food economy.  
Policies do make change.”

But something has been done. 
“It has to be said that the European Union  
is beginning a little process of change:  
the Food 2030 Program (the EU research  
and innovation policy to address the 
Sustainable Development Goals and the  
Paris Agreement), the greening of the CAP,  
the Common Agricultural Policy, are 
happening, but in the very conventional 
European way, of slowly doing it.” 

Time is ticking. Climate change is 
worsening, biodiversity is disappearing  
at alarming rates.
“We have perhaps 20 years to do very big 

The Geopolitics  
of the Food System
Interview with Tim Lang

Centre for Food Policy, 
www.city.ac.uk/about/
schools/health-sciences/
research/centre-for-food-
policy

Lang, T., Feeding Britain: 
Our Food Problems and 
How to Fix Them, Pelican, 
London 2020; 
www.penguin.co.uk/
books/308/308380/
feeding-
britain/9780241442227.
html

https://www.city.ac.uk/about/schools/health-sciences/research/centre-for-food-policy
https://www.city.ac.uk/about/schools/health-sciences/research/centre-for-food-policy
https://www.city.ac.uk/about/schools/health-sciences/research/centre-for-food-policy
https://www.city.ac.uk/about/schools/health-sciences/research/centre-for-food-policy
https://www.penguin.co.uk/books/308/308380/feeding-britain/9780241442227.html
https://www.penguin.co.uk/books/308/308380/feeding-britain/9780241442227.html
https://www.penguin.co.uk/books/308/308380/feeding-britain/9780241442227.html
https://www.penguin.co.uk/books/308/308380/feeding-britain/9780241442227.html
https://www.penguin.co.uk/books/308/308380/feeding-britain/9780241442227.html


20 renewablematter   33. 2020

living a post-imperialist food culture.  
It doesn’t want to grow its own food.  
We have a fragile just-in-time supply chain 
which could easily collapse and produces 
only around 50% of the food we actually eat, 
leaving us at the mercy of the international 
market, while we use damaging methods to the 
environmental and human health. Inequality 
is at an all-time high, there is a staggering gap 
between rich and poor in terms of income and 
therefore access to food. At the same time, we 
spend billions in our health system because 
of cheap food. But what is cheap creates 
vast, unbearable costs elsewhere. Leaving 
the European Union where it gets 40% of its 
food, with no plan of what to do next. This is 
astonishing.”

Big cities have produced important food 
policies, so has London.
“Can London do much about the food 
industry? No, it doesn’t have the legal power. 
London has been a very active food scene.  
The London Food Board has done very 
interesting work. I’m very proud of it. But have 
we transformed London’s food economy? 
I would say no. Have we helped building a 
movement for sustainable cities? Yes, we have. 
We have a vibrant, active food movement in 
50 cities, the former Sustainable Food Cities 
Network, now the Sustainable Food Places 
Network. And that’s part of what was launched 
in Milan in the 2015 Expo, with the Milan Food 
Policy Plan.”

Do you think that food policies should  
be applied at a national level? 
“In my book, I say we live in a 
multi-level world. Action has 
to be multi-factor, multi-
sector, multi-level.” 

changes, and that will not happen unless 
consumers are centrally involved in that. 
Covid-19 could have been an opportunity  
for that. But we are focusing on getting  
to normal rather than transforming the 
economy.”

Vegetarianism and its fringe, veganism  
is on the rise. Is it a positive signal from 
the consumer’s side?
“Still a tiny movement. Not sufficiently 
influential. Today, meat has become everyday 
food opposed to festival food. Meat is not 
necessary, but it has its place. The globally 
consumption of meat and dairy culture is 
growing, not declining. Therefore, the shift 
toward vegetarianism barely compensates  
the rise of meat consumption: the impact  
of vegetarianism is small compared to  
how fast we need to change the food  
culture and the food economy in the next 
20 years to avoid a +4°C climate change 
scenario.”

There is also bad veganism, which focuses 
on ultra-processed soy-based food or 
non-sustainable superfood like avocados. 
What do you think about it?
“It’s vegan rubbish rather than meat and  
dairy rubbish. Young people are becoming 
more vegetarian or vegan, which is good  
at one level, but not if it is soya that is 
destroying the Amazon or the Cerrado  
of Brazil. In general, ultra-processed food  
is cheap, highly marketed, with big advertising 
budgets. What we pay is not food but 
communication. Think about this:  
the advertising budget of Coca-Cola, the 
biggest beverage company in the world, 
is twice the budget of the World Health 
Organization (WHO). In UK, while Boris 
Johnson has invested £10 million for an 
obesity program private food retailer has 
invested £1-1,5 billion in advertisement.”

The UK is a negative example when it 
comes to food politics.
“Its dystopian food system emerges clearly 
from my latest book, where I focused on 
Brexitland, a declining economy. I did a  
multi-criteria analysis, applying six criteria: 
health, environment, economy, social values, 
quality of food and governance. What emerges 
is that things got worse. Britain is basically 

Sustainable Food Places,  
www.sustainable 
foodplaces.org
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In your book, you stress the relevance  
of local production.
“We have focused on mass distribution of 
companies like Tesco. The prioritization of 
price has weakened the UK agriculture, so 
that primary producers get the smallest slice 
of the cake. They get about 5% of the value of 
the food we buy. We need a market where local 
producers get a fair share. In our country, the 
50% self-sufficiency should be nearer to 80% 
in order to contribute globally. Everywhere in 
Europe, the small farms and the small business 
sector is really in a very great difficulty. They 
are outmaneuvered and outcompeted by giant 
companies. There is a fundamental tension 
between small-food economy  
and big-food economy, and I don’t think 
Europe is dealing with that. Again, we need 
policies. The tendency instead is still to 
internationalize, to haul food across the globe. 
The motorways are full of food. One in five 
trucking kilometers is done to transport food. 
The embedded carbon-intensive infrastructure 
is ridiculous.”

Can using waste to produce new 
biomaterial or biogas be an opportunity 
for farmers?
“In the UK there’s a lot of talk, some action,  

but not enough on this issue. I was in the 
government commission on food and natural 
resources for the Sustainable Development 
Commission, which was abolished by the 
conservative government in 2011.  
It was an attempt to really invest in food  
waste reduction, – the program was called 
Waste Resources Action Program, WRAP –  
but the only initiative that could have  
had political leverage over the food  
industry was closed down. Without  
governance we wasted nine years.  
We see some good examples, with the  
SDGs. But still there is a massive reliance  
on plastic, and little reflection on agricultural 
waste. Maybe plastic milk bottles have  
got a bit thinner. But in Britain there  
is no national harmonised scheme.  
Everyone has different recycling systems.  
We need a systemic change of approach  
for food, and we need it urgently.  
We can’t waste time now.” 

European Commission, 
“Commission Notice 
on the application of 
quantitative ingredients 
declaration (QUID)”, 
eur-lex.europa.eu/
legal-content/GA/TXT/
?uri=CELEX%3A52017
XC1121%2801%29

UN, Sustainable 
Development Goals,  
sdgs.un.org/goals

Un
sp

la
sh

 /E
vo

nn
e 

Yu
w

en
 T

eo
h

https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=CELEX%3A52017XC1121%2801%29
https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=CELEX%3A52017XC1121%2801%29
https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=CELEX%3A52017XC1121%2801%29
https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=CELEX%3A52017XC1121%2801%29
https://sdgs.un.org/goals


22 renewablematter   33. 2020

Walking through shaded rows of oil palm 
trees, with their geometrically rigorous 
aisles, is reminiscent of an Italian-style 
garden. The trees can be up to twenty metres 
high, with enormous bunches of orange-red 
drupes. Their pulp contains the substance 
that makes these elegant plants a threat to 
the planet. According to the United Nations 
Environment Programme (UNEP), palm oil 
plantations are the primary cause of rainforest 
destruction in Malaysia and Indonesia. On the 
global level, deforestation is the second-biggest 
contributor to the climate crisis after fossil 
fuels. According to the International Union for 
Conservation of Nature (IUCN), the massive rise 
in palm oil production – from 4.5 million tonnes 
in 1982 to 72 million today – puts 54% of mammal 
species and 64% of birds at risk in the affected 
regions, which are among the most biodiverse 
in the world. As if this were not enough, one of 
the bitter lessons of the Coronavirus pandemic 
precisely concerns the close link between 
deforestation and human health.

More than one-third of the world’s vegetable oil 
is palm oil. There is a simple reason for this: in 
addition to its chemical, physical, and culinary 
properties, “palm oil has a more convenient price 
per volume than other vegetable oils, essentially 
due to its very high per-hectare yield,” as stated 
by the Italian Union for Sustainable Palm Oil, an 
organisation uniting companies that use palm oil 
in various sectors. Every year, approximately 40 kg 
of oil can be extracted from a single plant, so the 
average per-hectare yield is 3.5 tonnes. This is five 
times higher than rapeseed and nine times higher 
than soy. Overall, 70% of palm oil is used for food, 
25% for consumer products and 5% for energy 
uses. In some countries, like Italy, these figures 
are reversed: two-thirds are deployed for energy 
production – biofuels and biomass power plants – 
20% for the food industry, and the remainder  

for cosmetics and manufacturing processes 
involving metals, plastics, rubber, varnishes.  
Many Europeans recently realised how 
widespread its use is in food products when 
dozens of products started sporting a “No Palm 
Oil” label. Products that do make use of it include 
biscuits, snacks, packaged bread, breakfast 
cereals, margarine, chocolate, and ice cream.
Oil palms only grow in very hot, humid 
environments, at 8-10 degrees north and south of 
the equator. The largest producers, accounting 
for almost 90% of the global market, are Indonesia 
and Malaysia. “Oil palm expansion – the IUCN 
states – is a major driver of deforestation and 
degradation of natural habitats in parts of 
tropical Asia and Central and South America.” 
The consequences are not just local. If the loss 
of tropical forests continues at its current rate, 
Global Forest Watch and the World Resources 
Institute warn that it will be impossible to achieve 
the greenhouse gas reduction goals established  
in the Paris Agreement, because they also count 
on the absorption capacity of this enormous  
green lungs.
A 2016 WWF dossier cast doubt on the 
transparency and legality of the entire supply 
chain: even products from well-known brands 
contained palm oil sourced from illegal 
plantations on protected territories, inhabited 
by the Borneo rhino and Sumatra orangutans. 
When bulldozers flatten natural habitats, 
animals lose what they need to survive. In their 
search for food, orangutans can get lost in the 
plantations, where they are seen as parasites. 
According to Indonesia’s Centre for Orangutan 
Protection, over 1,000 orangutans were clubbed 
to death by plantation workers in 2006 alone. 
Sometimes, however, it is the workers themselves 
who fall victim to violence. Years ago, Amnesty 
International revealed that even major companies 
deal with unscrupulous suppliers who exploited 
forced and underage labour. And there is also 

When Plants  
Harm the Planet
Pretty much everyone is aware of the damage caused by intensive palm oil 
cultivation. Unfortunately, other crops – such as soy, cocoa, and sugarcane – 
harm our planet too. In addition to even more rigorous certification systems  
and monitoring, there has to be a change in the ways we approach food.

by Daniele Di Stefano
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the issue of local tribes. “The positioning of 
plantations – Rainforest Rescue asserts –  
often happens without involving the people who 
live in these forests and depend on them for 
sustenance. In Indonesia, 45 million people live  
in the forests.”
On the eve of the latest World Economic Forum 
in Davos, the WWF presented its Palm Oil Buyers 
Scorecard. The results were dire. Elizabeth Clarke, 
WWF International Palm Oil Lead, stated that 
“companies need to accept their responsibility 
and support sustainable palm oil, including taking 
actions that are bigger, bolder and faster than 

ever before as part of a pro-environment agenda.” 
All this feels very far away from us, but this is not 
the case. Italy ranks fifth in the world for palm 
oil imports by value, and third in the West, even 
ahead of the United States.

All this being said, oil palms are not even the  
only plants that cause harm to our planet.  
WWF and Greenpeace agree in pointing the finger 
at the expansion of intensive cultivation of soy, 
sugarcane, and cocoa, all foods that – like palm 
oil – are part of our daily lives. Even if often we do 
not realise it. Soy, for example, is found in many 

International Union for 
Conservation of Nature, 
www.iucn.org

Palm Oil Buyers 
Scorecard, 
palmoilscorecard. 
panda.org
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food products: oil (27% of vegetable oils in the 
world are made from soy), tofu, soy sauce, meat 
substitutes. Contrary to appearances, however,  
it only marginally affects vegetarians: three-
quarters of the world’s soy production are made 
into flour to feed chickens, pigs, and cows.  
Europe goes even further: in 2019, 90% of the 15 
million tonnes that were imported ended up  
in farms. 80% of the world’s soy is produced in 
just three countries: Brazil (124 million tonnes), 
United States (97), and Argentina (50). As with 
palm oil, soy production has skyrocketed in  
recent decades: plantations in Brazil now cover  
37 million hectares, up from less than 1,000 in 
1940. The trend is most worrying in Central  
and South America, where expansion happens 
at the expense of forests, grasslands, and the 
savannah.
For this reason, in 2006, the largest buyers 
committed to stop buying soy produced in 
illegally deforested lands in the Amazon, following 
a Greenpeace campaign. However, production  
– and the related damage – just moved to 
the great Cerrado savannah and to the forest 
of Chaco, home to thousands of plant, bird, 
mammal, reptile, and amphibian species, many 
of which are endemic. Since the 1950s, about half 
of Cerrado’s original habitats have disappeared, 
replaced by agricultural lands. The Brazilian 
government has estimated that this conversion 
has produced greenhouse gas emissions 
equivalent to half of the UK’s annual emissions. 
Species like the jaguar, the maned wolf, and 
the giant anteater are now at risk of extinction. 

And deforestation does not just affect animals: 
Survival International condemned the expansion 
of farmland, which threatens 650,000 indigenous 
people across over 200 tribes. Extensive soy 
plantations, farmed using a small workforce  
to reduce costs, also make widespread use  
of agrochemicals and fertilisers. These are one  
of the major sources of pollution for rivers and 
lakes: since the beginning of the 1990s, in Brazil, 
the use of pesticides has increased by more  
than 170%.
The same responsibilities towards deforestation, 
climate crisis, pollution, and exploitation of local 
populations also concern cocoa: “Chocolate  
is killing Africa’s forests,” denounces Mighty 
Earth. 60% of the global production of cocoa  
is concentrated in the Ivory Coast and Ghana, 
often in national parks and protected areas,  
the organisation explains. Between 2010 and 
2019, according to Greenpeace, the land surface 
covered by cocoa plantations in the Ivory Coast 
increased by 80%. Dramatic losses of forest 
surface are primarily due to this expansion.  
Over 15 years (2000-2015), the Ivory Coast lost 
14% of its forests, while Ghana lost 12%.
And now on to sugarcane. Our diets are decidedly 
sugar-intensive: every year, we consume 172 
million tonnes of sugar (22 kg per capita,  
on average). This figure has been growing by  
2% year-on-year for twenty years. 80% of this 
sugar is sourced from sugarcane, and we find 
it in most industrially packaged foods: snacks, 
carbonated drinks, fruit juices and shakes, but 
also ready-made sauces, packaged bread, cured 
meats, frozen vegetables. Bioplastics and biofuels 
can also be derived from sugar.
However, too much sugar is bad for our health, 
and bad for the planet as well. “The production 
of sugarcane has probably caused a greater 
loss of biodiversity on the planet than any other 
single crop,” a WWF report reads (Sugar and the 
Environment).
Annual sugarcane production has risen from 530 
million tonnes in 1965 to almost 2 billion today. 
The crop is often grown in extremely biodiverse 
regions: 10 million hectares in Brazil (up from 1.7 

Roundtable on 
Sustainable Palm Oil,  
rspo.org

#Forests Greenpeace, 
www.greenpeace.org/
international/tag/forests

Above: 
Two students from El Alto 
University of Agronomy 
in Caranavi, Bolivia, learn 
sustainable farming 
techniques to increase 
their community’s food 
security.

Above:
A farmer in a Bolivian 
forest. Forests provide 
abundant compost and 
natural pesticides.
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in 1970), 4.7 in India (up from 2.7), 1.5 million  
in China (up from 450,000), and 1.4 in Thailand 
(up from 118,000). The main problem, as above, 
is the loss of natural ecosystems. In Brazil, 
sugarcane is grown in Mato Grosso, Tocantins, 
Maranhão, Pará, and Amazonas, all states in 
Amazônia Legal (the Amazon basin region). 
Sugarcane requires lots of water to grow, more  
so than most of the world’s crops. The production 
of a single teaspoon of sugar requires almost 800 
litres of water. In the Indian state of Maharashtra, 
sugarcane crops cover 3% of the territory,  
but require over 50% of the state water supply 
(also due to excessive use). Alongside water, 
chemicals play a major role in sugarcane 
cultivation. And when one is overused, so is the 
other: excessive irrigation dilutes chemicals  
and carries them away from the plant, leading  
to higher usage. Use of nitrogenous fertilisers  
can reach 200 kg per hectare every year,  
leading to the contamination of non-agricultural 
lands.
This does not mean that we should stop drinking 
soy milk or that we should celebrate birthdays 
with sugar-free cakes. But there do have to be 
some changes to the way things are produced  
and consumed.
We have the tools to do this. Certifications  
– often fruit of the collaboration between 
companies, consumers, and environmental 
organisations – can ensure the sustainability  
of these commodities’ production.
From the Roundtable on Sustainable Palm 
Oil (RSPO), made stricter by the Palm Oil 
Innovations Group (POIG), to Bonsucro for 
sugar, to UTZ for cocoa (as well as coffee and 
tea), to the Roundtable on Responsible Soy 
(RTRS): these certifications hold together social 
and environmental requirements, and ensure 
traceability and transparency. Unfortunately,  
they are not as widely applied as they could  
be, even though their diffusion is definitely  
not irrelevant. For example, almost 16 million 
tonnes of palm oil are currently RSPO-certified. 
This is 19% of total production, meaning that  
four-fifths still go uncertified (in Italy, companies 
claim that 43% of the palm oil they use is 
certified).

Several initiatives have also been enacted by 
many producers who are shifting to more circular 
modes of production (reduced, more efficient 
use of natural resources, recycling of waste). 
If these initiatives were practiced on a large 
scale, they would contribute to reducing the 
environmental impact of this type of production 
quite significantly.
Consider the case of sugarcane and its elevated 
water requirements. Without having to resort 
to drip irrigation, which requires dedicated 
investments, places like Pune, in India, have 
experimented with alternate-furrow irrigation. 
Without compromising crop yields, this led to 36% 
water savings, which could increase by a further 
16% if mulch from production waste is used 

to cover the soil. Training is vital: water use in 
sugarcane plantations in India’s Amaravati basin 
is, on average, 28% higher than advised, and there 
is no reason to doubt that the same happens in 
many other plantations.
The use of fertilisers can be reduced by deploying 
drip fertilisation. This method has been deployed 
in Australia and Mauritius leading to reductions 
in fertiliser use by up to 50%. Soil fertility can be 
greatly improved by growing leguminous plants 
during fallow years, and by using bio-fertilisers 
obtained from waste sludges from sugarcane 
processing. On to parasites: in Hawaii, damage 
caused by weevils was reduced in fields where, 
after cutting down herbicide use, plants from 
which the insects could source nectar started 
growing again. In some plantations in Guyana, 
seemingly paradoxically, invasive insect 
populations declined as pesticide use was cut 
down, because rival insects that had previously 
been decimated by the pesticides could now 
compete with the pests.
In addition to more sustainable production,  
the IUCN also asks that the use of crops for  
non-food purposes be limited. Greenpeace,  
in a recent report, suggests that Europe should 
regulate the FERC market (Forest and Ecosystem 
Risk Commodities). “These products should make 
their way to our kitchens only if they respect clear 
social, environmental, and traceability criteria,” 
explains Martina Borghi, director of the Forests 
Campaign for Greenpeace Italy.

Finally, in addition to concrete actions affecting 
plantations and trade markets, cultural change 
will also make a huge difference. It is not only 
being called for by environmentalists: even  
Pope Francis has made this kind of appeal.  
The WWF claims that more sustainable diets,  
as well as reduced losses and food waste, 
are widely ignored as factors, but if they were 
included as targets in national sustainability 
plans they could bring emissions down by up to 
25%. “Without action on how we produce and 
consume food, we cannot achieve our climate or 
biodiversity goals,” stresses Marco Lambertini, 
General Director of WWF International.

In this regard, Inger Andersen, Executive  
Director of the UNEP, reminds us that “the 
pandemic has exposed the fragility of our food 
supply systems, from complex value chains to 
impacts on our ecosystems. This crisis offers us 
a chance to radically rethink how we produce 
and consume food. It is up to us to seize this 
opportunity.” 

The pandemic has 
exposed the fragility  
of our food supply 
systems, from complex 
value chains to impacts 
on our ecosystems.  
This crisis offers us 
a chance to radically 
rethink how we produce 
and consume food.
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The current situation clearly indicates 
that major changes are needed to develop 
sustainable agricultural and food systems 
in Europe. Agroecology could be an 
important approach to meet this goal, 
as it designs, develops, and promotes 
the transition towards biodiversity and 
low external input-based, socially sound 
farming and food systems. 
Over the last three decades, agroecology 
continued to develop across Europe and 
around the world. Today, the three elements 
and interpretations of agroecology as a 
science, a social movement and a set of 
practice co-exist. In this framework, the 
transition towards more sustainable food 
systems should include environmental, 
economic, social, cultural and political 
aspects. Agroecology, in its most 
transformative and political presentation, 
represents a framework that is centred on the 
synergistic relationship between people and 
nature, knowledge and rights of food producers 
and other actors of the food system, and the 
de-centring of profit, market, technology 
transfer and other similar elements of the 
“mainstream development.”
The agroecological approach became more 
and more relevant for the European context, 
where significant environmental and social 
problems emerged after the intensification 
and industrialization of agricultural and food 
systems. 
Furthermore, in terms of socio-economic 
impacts, the economic sustainability of large-
scale farms is becoming problematic. Due to 
high levels of indebtedness of specialised, 
intensive and large farms, their buffer capacity 
is low and farms experience difficulties during 
high price fluctuations. High-tech and capital-
intensive routes of transformation, aiming for 
high-output efficiencies in high-tech controlled 
production environments, imply not only high 
private but also high public costs and therefore 
a considerable risk of massive capital loss, 

social capital included. Together with the aging 
of farmers, industrialised agricultural and 
food systems are a major driver of the ongoing 
fast decline of farmers and farm numbers in 
Europe. 
To solve this critical issue, agroecology 
started to play a pivotal role. Since 2014, 
FAO facilitated global and regional dialogue 
on agroecology through nine regional and 
international multi-stakeholder meetings, 
culminated in the 2nd International Symposium 
on Agroecology in 2018, in Rome, which 
brought together the lessons learned from  
the regional meetings. In 2018, the  
“Ten Elements of Agroecology” was released. 
It was the first FAO report dealing prominently 
with agroecology. The ten elements analysed in 
the report are: diversity; synergies; efficiency; 
recycling; resilience; culture and food tradition; 
co-creation and sharing of knowledge; human 
and social values; circular and solidarity 
economy; responsible governance. 

Later in 2019, the High Level Panel of Experts 
on Food Security and Nutrition described 
the agroecology’s concept in an even more 
detailed manner in Agroecological approaches 
and other innovations for sustainable agriculture 
and food systems that enhance food security 
and nutrition, defining a concise set of 13 
agroecological principles: 1) recycling;  
2) input reduction; 3) soil health; 4) animal 
health; 5) biodiversity; 6) synergy; 7) economic 
diversification; 8) co-creation of knowledge;  
9) social values and diets; 10) fairness;  
11) connectivity; 12) land and natural resource 
government; 13) participation. 

Aiming at transitioning to a more sustainable 
food production system, the EU has included 
agroecology and the agroecological 
approaches in the EU biodiversity strategy 
and Farm to Fork strategy that guide policy 
and management of biodiversity, agriculture 
and food systems in the next decade and set 

Agroecology in Europe:  
Principles, Policy and Practices
The EU has included agroecology and agroecological approaches in several  
strategies due to significant environmental, economic and social problems  
that emerged after intensification and industrialization of agricultural and food  
systems. Agroecology Europe foster the application of the same principles for  
the sustainable development of the agri-food sector.

by Paola Migliorini  
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targets until 2030. Agroecology Europe,  
an association founded in 2016 with the goal 
of placing agroecology high on the European 
agenda of sustainable development of farming 
and food systems has supported the reform 
of the Common Agricultural Policy (CAP) on 
the basis of the Treaty on the Functioning of 
the European Union (TFUE); the priorities for 
the Common Agricultural Policy (CAP) for the 
2021-27 period; the European Green Deal,  
and specifically the Farm to Fork approach. 

In the reform proposal, Agroecology Europe 
recommends the phasing out of current 
subsidies by agricultural area and livestock 
head, and on energy, large equipment and 
external inputs. Such subsidies create  
a strong bias in the productive model at a 
massive environmental and social cost.  
The EU should be consistent with its own Green 
Deal cornerstone: “Do no harm”, according to 
which all European actions and policies must 
exclude any support for harmful activities to  
the environment and the biodiversity.
Two main measures (Action 1 and 2) and 
three accompanying measures (Action 3,4,5) 
constitutes the Agroecology Europe’s reform 
proposal aimed at replacing the current 
subsidies. In a nutshell, they are:
Action 1 – Replacing current subsidies 
per hectare (or livestock head), on energy 
or capital, with a base income per full-
time equivalent. This base income would 
be conditional on strict compliance with 
environmental rules, and to a declared activity 
on a farm. 
Action 2 – The main part of CAP budgets 
should pay for the production of public 
goods, including the three main ones: 
carbon sequestration in agricultural soils, 
rural biodiversity restoration and ecological 
network development. These subsidies should 
be subject to compliance with reduction of 
nutrient excess and pesticides dependency 
and also to the maintenance of a real 
agricultural production.
Action 3 – Developing a programme for 
helping farmers during their transition towards 

agroecological systems. This could include 
specific subsidies, the implementation of a 
training network with well-trained advisers and 
a network of innovative farms that could be 
used as “lighthouses” from which principles 
may radiate out to local communities. 
Action 4 – Reducing the current subsidies 
for large machines and buildings to enable 
the creation of a new fund for facilitating 
the purchase of agroecological tools and 
equipment (in coordination with action 3). 
Action 5 – Creating “land banks” at European 
scale and in all Member States for facilitating 
young and small farmers to buy or rent land 
on the basis of a project that is relevant and 
consistent with the goals of the Green Deal  
and the future Farm to Fork programme.

Agroecology has begun to develop in different 
regional, national and continental networks 
of researchers, practitioners, advocates and 
movements. However, there is a clear lack 
of widespread, interdisciplinary agroecology 
research. Although growing, funding is still 
limited at the EU level and is nearly absent 
in some countries. A big challenge is that 
agroecology research deals with complexity 
and diversity, and requires systemic, holistic, 
and participatory approaches. Thus, a variety 
of factors need to be taken into account, such 
as integrating natural and social science 
approaches, analyses, and evaluations, and 
overcoming researchers’ reluctance in getting 
engaged in long-term, multidisciplinary 
research programmes. Another related 
challenge is how to engage more farmers with 
research in a meaningful way. 
Finally, The High Level Panel of Experts on 
Food Security and Nutrition report pointed out 
that there has been much less investment in 
research on agroecological approaches than 
on other innovative approaches. For example, 
a study by Michel Pimbert shows that aid for 
agroecological projects is less than 5% of 
agricultural aid and less than 0.5% of total UK 
Aid budget since 2010. Since January 1st 2010, 
no funds at all have been directed at or been 
committed to projects with the main focus on 
development or promotion of agroecological 
practices. Minor funds have been directed at 
projects containing some activities promoting 
agroecology at the most basic level of resource 
efficiency (e.g., conservation agriculture). 
By largely funding industrial and Green 
Revolution agriculture, UK Aid (the financial 
support program that Britain provides to 
poorer countries to promote sustainable 
development, eliminate poverty and help 
people whose lives have been destroyed by 
conflict, ed.) priorities contribute very little 
to the transition towards social-ecological 
sustainability in Africa, Asia, and Latin 
America. Only very recently agroecological 
research has been included in some funding 
programmes. 

FAO, The Ten Elements of 
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i9037en.pdf
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enhance food security 
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www.fao.org/3/ca5602en/
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On 20th May 2020, the European Commission 
presented the Farm to Fork strategy, aimed 
at achieving food sustainability, in other 
words a food production, distribution 
and consumption system protecting the 
environment, safeguarding producers and 
consumers without affecting third countries. 
Such document, together with the strategy for 
biodiversity and with other ones in the making 
is part of a larger “growth” programme, the 
European Green Deal.

A Momentous Achievement

Combining the notion of growth to concepts of 
biodiversity protection and food sustainability 
for the whole European Union is one of the goals 

towards which a number of farmers, consumers, 
environmentalists and civil society’s organisations 
have relentlessly worked over the last thirty years 
(to say the least).
Yet, not all reactions are enthusiastic and what’s 
more the document must be translated into 
regulations first and operations later. The Farm 
to Fork strategy is being scrutinised by several 
players. It involves the whole food supply chain 
that in Europe employs almost 44 million people, 
half of which in primary production.

Goals and Scope

European food products enjoy higher quality 
standards compared to other macro regions 
around the world, but there are striking 

Farm to Fork:  
From European Fields  
to the World’s Tables
The Farm to Fork strategy presented by the EU Commission in May outlines  
what needs to be done over the next ten years to achieve food sustainability  
in Europe. While enthusiastically received by “organic fans”, it was met with  
some resistance by “conventionalists” and concerns by environmentalists  
and those looking to relations outside the EU.

by Cinzia Scaffidi
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differences amongst various agricultures in 
different member States; an Italian industrial farm 
is sneered at by the really “big German farmers” 
while Austria boasts organic farming over 24%  
of its agricultural land as opposed to Poland with 
only 3%.
Against this backdrop and bearing in mind the 
difficulty in harmonising indications that cannot 
have similar impacts on such different countries, 
Farm to Fork sets four key objectives to reach by 
2030:
 • reduce by 50% the use and harmfulness of 

chemical pesticides;
 • reduce by at least 20% the use of fertilisers;
 • reduce by 50% the sale of antibiotics for farmed 

animals and aquaculture;
 • allocate at least 25% of agricultural land to 

organic agriculture.

Attention to the whole supply chain is at the  
heart of the rationale behind the strategy that  
is divided into four areas: agricultural production, 
transformation and distribution, consumption  
and waste.

The Enthusiasts

The organic world reacted really positively. 
Eduardo Cuoco, IFOAM Organics Europe’s 
Director commented, “Food is undeniably  
a key issue for the Green Deal: devoting 25% 
of European agricultural land to organic 
production has to be regarded as a tool to achieve 
sustainability rather than an end in itself. Farm 
to Fork aims at food sustainability and in order to 
achieve it, organic production must be increased. 
Nowadays, Europe stands at 8% with very different 
situations according to the various countries, so 
25% must be seen as an overall target. However, 
everybody must equally commit to it: we would 
suggest an annual increment of the organic 
fraction between 8 to 10% in every country,  
an achievable target with the support of politics 
and citizens’ awareness.”

Simona Caselli – Areflh’s President –  
the Assembly of the European regions  
and European producers of fruit and vegetables 
is equally convinced, “It is a well-structured 
strategy and above all it lays down a timetable 
for the measures: many things need to be  
done and quickly, from stocking and packaging 
to informing citizens, actions are specified  
down to the last detail as never before.  
We will work on criticalities and not even the 
staunchest sceptics have rejected the strategy: 
they demand monitoring, transparency, caution 
and a few amendments, but the fact that the 
Farm to Fork is in itself good news is beyond 
dispute.”
One critical aspect is labelling, warns Susanna 
Cenni, Vice-President of the Agriculture 
Committee of the Italian Chamber of Deputies, 
“it is a positive sign that we talk about origin 
again. But on the battery nutritional label, 

as opposed to Nutri-score, Italy is isolated. 
Consumers run the risk of being deprived of 
their right to information that could help them 
choose.”

Those Pushing for It: Environmentalists  
and Beekeepers

While not denying the positive side to the 
initiative, environmentalists and beekeepers 
highlight the strategy’s weaknesses. Célia Nysens, 
responsible for EEB’S (European Environmental 
Bureau) agricultural policies singles out a few 
serious weak points, the most important of which 
“is about animal farming where there are only side 
indications while the issue does not seem to be 
neither at the core of the strategy nor within CAP’s 
(Common agricultural Policy) debate. There is no 
action with regard to intensive animal farming that 
at this moment in time can only produce more 
to achieve an adequate income, thus worsening 
animal conditions.”

Beekeepers, for their part, await developments 
and Francesco Panella, BeeLife’s President  
– European Beekeeping Coordination – demands 
substance, “In agriculture we have cultivated the 
art of emptying objectives for decades; they are 
outlined clearly, but those not complying with 
them are not fined. In June, the European Court 
of Justice declared that the European strategy 
on pollinators had not been fruitful, resulting in 
no reaction. ISPRA’s (Italian National Institute 
for Environmental Protection and Research) 
every communication is a war story and yet they 
allow the use of chemicals exterminating bees 
where sulphur could be used instead, such as on 

European Commission, 
“A European Green Deal”,  
ec.europa.eu/
info/strategy/
priorities-2019-2024/
european-green-deal_en

European Commission, 
“Farm to Fork Strategy”, 
ec.europa.eu/food/
farm2fork_en

IFOAM Organics Europe, 
www.organicseurope.bio

Areflh,  
www.areflh.org/en

BeeLife – European 
Beekeping Coordination, 
www.bee-life.eu
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hazelnut groves new molecules are authorised 
or bans are waivered. We put forward a proposal 
about pollinator eco-scheme, asking to reward 
farmers (and not beekeepers) according to the 
number of insects present.”

Those Holding Back

Trade associations are overtly opposed. Copa-
Cogeca combines all EU farmers’ associations 
and agricultural co-operatives. We are talking 
about very different types of agriculture that  
need to come to some sort of compromise,  
as President Joachim Rukwid clearly states in 
his comment to the strategy, “Such strategies 
lack the right approach. They represent a 
general attack on European agriculture.” Vice-
president Roberto Moncalvo admits, “There is a 
lot of anxiety as to how the Farm to Fork will be 
implemented. Countries with an intensive and 
industrial agriculture – in the EU they are quite 
numerous – are worried about a push towards 
the organic. Copa-Cogeca demands attention 
and monitoring to reduce competitive advantages 
currently existing in Europe compared to the rest 
of the world. The vision of large players, in need of 
exporting, is the following: if European producers 
are forced to reduce pesticides and antibiotics, 
while other countries carry on using them, they 
will enjoy lower production costs and we will be  
at a disadvantage.”
Maria Grazia Mammuccini, Federbio’s President 
(Italian Federation for organic and biodynamic 
agriculture) rejects such position, “Defending 
pesticides does not mean defending farmers. 
Sustainability is also an economic tool, because 
today the market is increasingly demanding 
organic products. Farm to Fork intends to work 
both on production and training at the same 
time by offering support (economic, training and 
advisory) to farmers and informing citizens, and 
transparency to the whole supply chain. In such 
ecologic transition, raising the organic bar means 
devising tools that at a later stage can be used 
also in conventional agriculture.”

So, we must support research, at the core of the 
Green Deal, and simplify a few authorisation 
practices for natural plant protection products. 
Eduardo Cuoco (IFOAM Organics Europe) 
claims, “DG Sante, although it has to align 
with other general managements (Envi, Clima 
and Agri, each coordinating different parts 
of the European Green Deal) is responsible 
for the functioning of Farm to Fork. The same 
management that plays a role in the approval of 
pesticides will also play a role in the registration 
and approval system of alternative systems to 
synthetic pesticides. If today an organic farmer 
wants to use lemon juice to protect plants 
they cannot do it because it is not a registered 
method. There are many alternatives to synthetic 
products, but the approval process is conceived 
for the market, for a patent system leading to 
profits. Registration must not be totally erased, 

but things should be simplified for those who 
want to register a product that eventually they 
can make at home.”

CAP, National Strategic plans, Eco-Schemes

In order to implement the Farm to Fork strategy, 
a Common Agricultural Policy is needed and to 
implement CAP, National Strategic Plans are 
required. Some countries almost achieved them, 
others are half way through it, and others are 
lagging behind. Some fear that CAP is nothing but 
a collation of 27 National Strategic Plans that will 
not make up a system amongst them. The rationale 
behind member States in setting up the plans 
should be that of eco-schemes (ecologic regimes, 
agro-environmental measures that each member 
State will commit to implementing, choosing those 
more appropriate to their own agriculture by a 
menu defined at Community level that might be 
integrated with local eco-schemes, providing they 
are approved by the EU), that might be, according 
to Simona Caselli (Areflh) the real picklock: 
“Resources are plentiful although they have been 
squandered; if CAP turns the current situation 
around (where monocultures and intensive 
farming absorb about 80% of aid), by starting to 
devote 30% to the logic of eco-schemes and the 
ecologic function of agriculture, we will take a 
huge step forward. By changing CAP, the system 
is changed, because intensive animal farming 
and monoculture, today, get the lion’s share and 
this is why trade associations are concerned. It’s 
not true that resources are to be taken away from 
agriculture but rather we want to work towards 
a different agriculture and COPA should be the 
protagonist of such change rather than fear it.”
Roberto Moncalvo (Copa-Cogeca) confirms 
such concerns, “As for CAP, the revolution must 
be radical, the only way would be to shift the 
criterion of aid from extension to added value and 
employment. But within COPA the majority would 
like to keep aid per hectare.”
CAP reforms are, therefore, key. Francesco 
Sottile, Slow Food Italia’s vice-president, that 
is part of the coalition Cambiamo Agricoltura 
(Let’s Change Agriculture), created to spur the 
Union towards the formation of a new CAP, 
shares the strategy’s objectives, “but Farm to 
Fork’s implementing decree is CAP, that should 
have been reformed in 2019 and was postponed 
to 2022. A postponement that was welcomed 
by many namely because the required level of 
complexity is so high that if they had dismissed it 
within a few months it would have been a CAP as 
usual. There are still many European agriculture 
ministers insisting on subordinating ecological 
sustainability to the economic one. Such 
rationale is the exact opposite to Farm to Fork.”
Célia Nymens (EEB) does not look favourably 
at CAP postponement, “Having postponed 
CAP by two years has more to do with budget 
negotiations than with harmonising it towards 
the Green Deal. Many countries are still idling 
about aligning the strategic plans to the 

Copa-Cogeca,  
copa-cogeca.eu/Menu.
aspx?lang=en
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strategy’s objectives and there is no plan B to 
implement Farm to Fork in any case. There is a 
concern that their objective is just to disconnect 
CAP from Farm to Fork.”

Sustainability in Europe is Not Enough

Discussing food sustainability in Europe forces 
us to consider the right to healthy and culturally 
appropriate food as a basic human right rather 
than a privilege of European citizens only. Farm 
to Fork’s challenge is played at more than one 
level, as Michel Pimbert claims – director of the 
Centre for Agroecology, Water and Resilience 
of the University of Coventry, (UK) “If the Farm 
to Fork strategy intends to act as a solution 
in increasingly uncertain contexts, it must do 
away with the narrative of food as commodity to 
embrace the narrative of food as a right; it must 
support agroecology because only thanks to 
a production approach focused on the overall 
health state of soil, plants, animals and people 
can external inputs be reduced; it must ensure 
territorial solidarity because transition towards 
sustainable food systems in Europe cannot have 
negative impacts in other parts of the world.”
According to Isabelle Brachet, Action Aid 
International’s advisor for Advocacy in the 
European Union, “Some promising elements 
can have positive impacts. For instance, the 
announced bill to ensure that products on the 
European markets should not be derived from 
deforestation or the commitment to supporting 
agroecology in developing countries with 
economic support. However, the Farm to Fork’s 
outside EU aspect could and should have been 
more substantial. We should revise our trade 
and investment agreements with those countries 
to ensure they support their local producers 
through state measures, for instance, or in some 

cases by restricting food imports wrong-footing 
local producers.”

Trade Agreements

With regard to foreign affairs, the sore point 
is common knowledge. Even if Farm to Fork 
and CAP harmonised, how about international 
trade agreements and their impact (other than 
on European quality productions) on poorer 
countries? Isabelle Brachet (Action Aid) believes 
this is a significant gap, “There is no awareness 
or thought on the tensions and contradictions 
amongst the objectives of the Green Deal and 
of Farm to Fork on the one hand and the way 
in which the Union’s trade policies have been 
planned and implemented up until now. Trade 
and investment agreements can have positive 
or negative repercussions and the EU and 
member States must come to terms with the 
fact they should seriously consider the negative 
ones – for instance those on the rights of 
farmers to exchange seeds, on the livelihood of 
small farmers having to cope with international 
competition and low-cost imports. The trade 
agreement between the European Union and 
Mercosur is a case in point; it helps and promotes 
European car exports to Brazil (what about the 
Green Deal?) while fostering and supporting 
soya imports for intensive farming. So, the issue 
is not only how to put pressure on Bolsonaro so 
that he avoids destroying the Amazon but it must 
become, ‘How can we change the production 
and consumption model in Europe in order to 
avoid massive imports of products destroying 
forests and depriving local communities of their 
land and the means for their livelihood?’ Until 
Europe’s trade policies are not changed, we won’t 
be able to finalise European agriculture’s ecologic 
transition.” 

Cambiamo  
agricoltura,  
www.cambiamo 
agricoltura.it
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In Search of  
Carbon-Neutral Farming

The entire agricultural sector will have to radically change  
to reduce its emissions and improve productivity. Only through  

a common policy that aims to conserve resources and stimulates 
the bioeconomy will agriculture be a good ally in mitigating  

the effects of climate change.
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Agriculture is one of the sectors that 
contributes the most to greenhouse gas 
emissions – approximately 10% of EU 
emissions in 2016 – and the transition  
to carbon neutrality by 2050, in line  
with the Paris Agreement, is one of the 
most important challenges since the 
development of agriculture after World 
War II. However, compared with other sectors, 
agriculture has great potential in terms of 
reducing emissions. The recent report  
Net-zero agriculture in 2050: how to get there, 
drafted by the Institute for European 
Environmental Policy (IEEP) and based on  
a review of over 60 scenarios drawn from  
18 different studies, states that “net-zero 
emissions in the farming sector are possible” 
and explains what the necessary actions and 
policies are to achieve this objective.

Soil, and farming with it, perform a key role in the 
carbon cycle and the absorption of atmospheric 
CO2. Throughout the last few centuries, the 
progressive conversion of grasslands and 
forests into farmland and pastures has caused 
a massive decrease in carbon absorption 
capacity. However, as was confirmed by the 
FAO, regenerating degraded land and adopting 
soil conservation practices are the real 
opportunities to reduce agriculture’s greenhouse 
gas emissions, improving carbon capture and 
fostering adaptation to climate change.  
The IEEP report highlights the need to develop 
a series of actions that use similar approaches 
to those adopted with waste and the EU’s 
circular economy transition: avoiding emissions 
where possible, changing the types of goods 
being produced, reducing the consumption of 
meat and other carbon-intensive products, and 
eliminating food waste. The entire sector has 
to be rethought, focusing on the development 
of circular bioeconomies that allow for post-
consumption recovery of nutrients, energy,  
and materials, reducing the need for new input. 
Of course, the issue of the Common Agricultural 
Policy remains unresolved, as it is still being 
debated today. According to many observers, 
the paradox is that as things stand, the farmers 
who pollute and contribute to climate change the 
most are the ones being rewarded. This favours 
the old farming model, rather than supporting 
small producers who attempt more sustainable, 
agroecological practices.

The European Soil Protection Strategy

“We should not take soil for granted: it is not 
renewable, at least not during our lifetimes,” 
states Wim der Putten, Professor at the Dutch 
Royal Academy of Arts and Sciences and author 
of a study titled Opportunities for soil sustainability 
in Europe. Soil supplies “essential nutrients, 
water, oxygen and support for plants” and it  
can “contribute to water purification”.  
Moreover, “soils contain massive quantities  

of carbon,” and can provide “genetic resources 
for antibiotics.”

This is where the new European Soil Thematic 
Strategy comes into play. It will be developed 
over the next five years within the framework of 
Horizon Europe: 26 partners from 24 European 
countries will work together towards the 
sustainable and climate-friendly management 
of agricultural soils. The programme involves 
the creation of an integrated European research 
community for the management of agricultural 
soil, simultaneously contributing to food security, 
climate change mitigation and adaptation,  
and ecosystem services.
Spain is one of the countries that have taken the 
lead in their commitment to achieving net-zero 
greenhouse gas emissions agriculture by 2050.
For example, researchers at the Catalan Institute 
for Agri-Food Research and Technology (IRTA) 
are contributing to a European project called 
Circular Agronomics, which aims at ensuring 
nutrients are recovered and recycled throughout 
the entire agri-food supply chain. Dozens of 
European research institutes are collaborating 
on this project and the Spanish institute will be 
responsible for implementing a project to recover 
manure, not only as a bio-fertiliser but also as a 
source of biogas and a generator of clean energy. 
Additionally, because the Iberian peninsula is 
a major producer of olive oil, research has also 
focused on the recovery of waste from olive 
processing. Currently, 30-35% of alperujo  
(the by-product of olive production, made up  
of skins, pulp residue, and pits, ed.) produced in 
Spain (2.5 million tonnes per year) is recycled. 
The by-product undergoes a centrifuge-and-
desiccation process to obtain orujillo  
(a component of biomass, ed.), which is then sent 
to biomass power plants to produce electricity. 
The resulting ashes can be further recovered and 
used as agricultural fertiliser because they’re rich 
in potassium and microelements.

A study carried out by INRAE (the French 
National Research Institute on Agriculture,  
Food, and the Environment) demonstrated  
that farmland has the highest potential for 
additional carbon storage. For example,  
by applying agroforestry – implementing the use 
of cover crops or catch crops (generally fodder 
or vegetables) – or focusing on crop rotation, 
carbon capture capacity of French soils could 
be almost doubled. This highlights the vital role 
that soil has in the carbon cycle and shows that 
contributing to net-zero emission agriculture 
would help us reach climate goals while leaving 
productivity unaltered. It is only through a 
paradigm shift that agriculture – still dominated 
by mechanisation and synthetic chemistry –  
will be able to launch a real ecological transition, 
encouraging production processes and  
farming practices that are integrated within  
the surrounding environment, in a closed  
and regenerative cycle. 

In Search of  
Carbon-Neutral Farming

by Rudi Bressa

IEEP, Net-zero agriculture 
in 2050: how to get there, 
tinyurl.com/y2bemqwt

Institute for European 
Environmental Policy, 
ieep.eu

EASAC, Opportunities for 
soil sustainability in Europe,  
easac.eu/fileadmin/
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statements/EASAC_
Soils_complete_Web-
ready_210918.pdf

INRAE, Storing 4 per  
1000 carbon in soils:  
the potential in France,  
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soils-potential-france
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environmental journalist 
and naturalist, who writes 
about renewable energy, 
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Eliminating hunger and food insecurity, 
securing sustainable agriculture, and 
the sustainable management of natural 
resources are the pillars of the Sustainable 
Development Goals (SDGs). They are also 
prerequisites for the implementation of 
the United Nations’ entire 2030 Agenda for 
Sustainable Development. Throughout this 
process, biotechnological innovation and 
the use of biomaterials in agriculture are 
undoubtedly going to play a major role.
Furthermore, there is a very close link between 
agriculture and the bioeconomy. The former is 
not only a key part of the latter, but it can also 
be considered the primary beneficiary of all 
developments linked to the use of bio-based 
materials. A survey carried out in 2017 for the 
Bio-based Innovations Expo in Birmingham, 
titled “Bioeconomy Snapshot”, highlighted 
the fact that the agri-food sector was the most 
interested in bio-based innovations. The report 
examined the state of the bioeconomy, including 
the greatest opportunities and obstacles for the 
market, by interviewing 98 key players chosen 

among managers and senior managers of the 
main companies in the entire sector. Almost 
half of those surveyed chose agriculture as the 
field that offered the best opportunities for the 
bioeconomy. Other key sectors included food and 
drink, energy, public services, and wastewater 
treatment.
After all, biological resources boast various 
properties that make them extremely interesting 
materials for production processes. There is 
a plethora of raw materials available in our 
ecosystem, from oil- and starch-based cultures 
to wood, from recycled paper pulp to wastewater, 
but a large portion of these currently goes to 
waste. Rethinking which raw materials are 
used for products, packaging, and processes 
ensures all kinds of advantages for business and 
sustainability. These are already clear to many 
protagonists of agro-business on a global scale: 
from large companies like Cargill in the US and 
Braskem in Brazil all the way to Europe’s chemical 
industry, which is increasingly introducing  
bio-based innovations in its activities for the 
benefit of agriculture.

Bio-based Agriculture 
is the Future
The bioeconomy can provide a significant contribution to the agri-food industry 
thanks to its innovative processes and materials and the deployment of  
renewable organic resources. This helps the sector reach its sustainability goals,  
with notable advantages in terms of jobs and competitivity.

by Mario Bonaccorso
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Within this framework, the European Union’s 
Bioeconomy Strategy, updated in October 2018, 
is certainly very important. The Strategy explicitly 
mentions the need for specific measures to be 
implemented under the umbrella of the Common 
Agricultural Policy (CAP) to support inclusive 
bioeconomies in rural areas. The stated aim is to 
better connect national bioeconomy strategies 
and strategic national plans under the CAP. 
“Dissemination of good practices to foster the 
deployment of the bioeconomy – the Strategy 
states – will enable primary producers to benefit 
from the opportunities that new systemic 
bioeconomy approaches offer.”
To understand what this means in more concrete 
terms, we can look at what Novamont is doing 
in Italy. “Our solutions for agriculture, deriving 
from biorefineries integrated in the local 
area, such as mulch films, clips, pheromone 
dispensers made with our bioplastics Mater-
Bi, help to solve specific problems linked to 
the products’ end of life. Bio-lubricants for 
agricultural machinery contribute to minimising 
the risks associated with the dispersion of 
products within the ecosystem and bioherbicides 
to reduce the use of some high environmental 
impact molecules,” the company’s website 
reads.

Staying in Italy, we find another significant 
example of the close relationship between 
agriculture and the bioeconomy, provided by 
Gruppo Caviro, the country’s largest winemaking 
cooperative. Through its subsidiary Caviro Extra, 
the company – based in Faenza, Emilia Romagna –  
is involved in the recovery of by-products from 
the winemaking and agri-food sectors. As well 
as being transformed into biomethane, these 
by-products are turned into semi-processed 

products that are used in agriculture as well as 
the food and pharmaceutical sectors. Caviro 
is Italy’s top alcohol producer and the joint 
global leader in the production of tartaric acid. 
Through another subsidiary, Enomondo, it is also 
involved in the production of compost and natural 
fertilisers. Its soil improver, Econat, has received 
the Quality Trademark label from the Italian 
Composting and Biogas Association (CIC).

To achieve a better understanding of the links 
between agriculture and the bioeconomy,  
it is useful to look across the Atlantic. In the 
United States, the bioeconomy strategy and the 
implementation of related policies are in the 
remit of the Department of Agriculture (USDA). 
This organisation also manages the world’s most 
important Green Public Procurement programme, 
BioPreferred, which ensures public authorities 
purchase certified bioproducts catalogued in  
a specific list.
In March 2019, the Biomass Research and 
Development (BR&D) Board presented a 
multi-agency strategy (Bioeconomy Initiative: 
Implementation Framework) co-presided by the  
USDA and the Department of Energy (DOE). 
The strategy aims at accelerating innovative 
technologies that use biomass-derived national 
resources for the production of biofuels, 
bioproducts, and bioenergy at affordable 
prices. “The emerging bioeconomy presents 
an opportunity to expand and enable new 
agriculture and forest markets while also 
improving the sustainability of the broader 
modern economy and environment,” said USDA 
Deputy Under-Secretary for Research, Education, 
and Economics Scott Hutchins. “Strategic 
federal investments are developing technologies 
for the bioeconomy that promise to create new 

Br&D, Bioeconomy 
Initiative: Implementation 
Framework, 2019; 
ec.europa.eu/
knowledge4policy/sites/
know4pol/files/2019_
bioeconomy_initiative_
implementation_
framework_final.pdf

Gruppo Caviro,  
www.caviro.com

Novamont,  
www.novamont.com

No
va

m
on

t

https://ec.europa.eu/knowledge4policy/sites/know4pol/files/2019_bioeconomy_initiative_implementation_framework_final.pdf
https://ec.europa.eu/knowledge4policy/sites/know4pol/files/2019_bioeconomy_initiative_implementation_framework_final.pdf
https://ec.europa.eu/knowledge4policy/sites/know4pol/files/2019_bioeconomy_initiative_implementation_framework_final.pdf
https://ec.europa.eu/knowledge4policy/sites/know4pol/files/2019_bioeconomy_initiative_implementation_framework_final.pdf
https://ec.europa.eu/knowledge4policy/sites/know4pol/files/2019_bioeconomy_initiative_implementation_framework_final.pdf
https://ec.europa.eu/knowledge4policy/sites/know4pol/files/2019_bioeconomy_initiative_implementation_framework_final.pdf
https://www.caviro.com
https://www.novamont.com


36 renewablematter   33. 2020

possibilities for renewable product supply-
chains, jobs, and economic opportunities.” 
Daniel Simmons, Assistant Secretary for Energy 
Efficiency and Renewable Energy at the DOE, 
stated that “a major benefit of the Bioeconomy 
Initiative is the ability to maximize the impact of 
federal investments in bioenergy and accelerate 
innovation in the bioeconomy.”

Large agro-industrial groups have, for a long 
time, been the prominent protagonists of the 
US bioeconomy. Cargill, with its 115-billion-
dollar revenue and 160,000 employees scattered 
around the world in 2018, has thrived in the 
biofuels sector. Back in 1989, Cargill launched 
NatureWorks, a research project to find innovative 
uses for plant-based carbohydrates as raw 
materials for more sustainable plastics. The plant 
in Blair, Nebraska – which became operational 
in 2002 – today has a 330-million-pound 
(150,000-metric-tonne) production capacity for 
polylactic acid (PLA). In 2016, NatureWorks  
– set up as a joint venture with the Thai company 
PTT Global Chemical and based in Minnesota – 
inaugurated a laboratory to develop a technology 
for the fermentation of methane to produce lactic 
acid on a commercial scale.
POET – one of the primary producers of 
bioethanol, based on the Broin family farm in 
Wanamingo, Minnesota – also set up a joint 
venture, with the Dutch company Royal DSM. 
Together, in 2014, they opened one of the leading 
biorefineries in the world for the production of 
bioethanol from agricultural waste, based in 
Iowa and known as the Liberty Project. Corteva 
Agrosciences, founded in 2019, similarly came 
into being as a result of the fusion of Dow, 
Dupont, and Pioneer.

The agricultural market makes up no less than 
20% of Brazil’s GDP and 37% of the country’s  
jobs are in this sector. Therefore, even the 
applications of plastics and chemicals to 
agriculture are an important activity for Braskem. 
For this reason, the chemical giant is investing 
in solutions and technologies to support the 
progress of agriculture. Braskem’s portfolio 

of products offers a series of solutions for 
companies in various sectors. Polyethene (PE), 
polypropylene (PP) and PVC solutions are used 
for protected crop cultivation, protection, storage, 
irrigation, and infrastructure. The line of solvents 
is used for agro-pharmaceuticals, the extraction 
of natural oils, and the dehydration of ethanol. In 
2010, the company launched I’m Green, a brand 
of polyolefins (including polyethene and ethylene-
vinyl acetate, better known as EVA) produced on 
an industrial scale using bioethanol obtained from 
sugarcane, and thus from renewable resources 
(the products are categorised as part of the  
non-biodegradable bioplastic family).
In 2019, the Brazilian conglomerate increased its 
offerings, adding post-use recycled plastics to the 
materials provided through the I’m Green brand. 
The new line of products, launched at K2019 in 
Düsseldorf, Germany, includes materials that 
are recycled, bio-based, or both. Polyethene thus 
obtained continues to be recyclable, just like its 
virgin form.
Bernardo Silva – co-founder of ThinkBrasil 
and former Executive President of the Brazilian 
Bioinnovation Association – tells us that “Brazil 
is one of the world’s main producers of biomass, 
generating approximately 600 million tonnes of 
agricultural waste each year. Just accounting 
for the agricultural sector and the traditional 
bioeconomy, annual revenues are estimated at 
over 400 billion dollars. The symbiosis between 
agriculture and the bioeconomy in Brazil is 
therefore self-evident. Agro-industrial giants 
such as Raízen, Natura, Braskem, and Suzano 
are increasingly integrating the production of raw 
materials (energy, biofuels, cellulose) with higher-
added-value products (cosmetics, chemicals, 
polymers) in collaboration with a growing internal 
ecosystem of biotech startups and research  
and development centres. Between 1997 and 
2013, biotechnology added 25 billion dollars to 
agri-food projects in Brazil. 20-year projections 
anticipate a new wave of investments in the 
country, which could lead to 120 new biorefineries 
and 217,000 skilled jobs in emerging regions.  
This will generate value at the source, and reduce 
environmental impact.”
Even Europe’s chemical industry linked to agro-
business is making moves (at different speeds) 
towards increased development of bio-based 
products.
“For a long time, especially in the regions 
formerly known as Champagne-Ardennes and 
Picardy (now Grand Est and Hauts de France) 
farmers and cooperatives have been involved 
in the bioeconomy since before it was termed 
as such, and before France had a bioeconomy 
strategy,” explains Jean-Marie Chauvet, director 
of the Jacques de Bohan Foundation, a think 
tank founded by two agricultural cooperatives, 
Vivescia and Cristal Union, to reflect on the 
relationship between bioeconomy and agriculture. 
“In France – Chauvet continues – we have an 
interesting example of a bottom-up approach. 
While biofuels paved the way, today biochemicals 

Braskem,  
www.braskem.com.br/
home-en
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and bio-based materials arouse a growing interest 
from agriculture and industry.”
“We are seeing a growing demand for bio-based 
products, which we are addressing with new 
technologies and innovation. At the same time, 
we are expanding our portfolio of biodegradable 
materials”, states Carsten Sieden, Senior Vice 
President of White Biotechnology at German 
chemical company BASF. Biodegradable plastics 
are used, among other things, to make bags for 
organic waste and agricultural mulch film.  
BASF’s compostable “ecovio” plastic, for 
example, is demonstrating its advantages in 
the Chinese agricultural sector. The company’s 
website states that “In China, the conventional 
technique of using mulch film made from non-
biodegradable polyethylene plastic is becoming 
a serious environmental problem. The film helps 
plants to grow by keeping heat and moisture in 
the soil, but all of the film is left behind in small, 
thin strips on the fields. When plowed under,  
the plastic pieces hinder root growth and thus 
lower future yields. Farmers who have switched 
over to using biodegradable mulch film made 
from ecovio have been able to increase their 
yields again. This has also been proven by large-
scale experiments that BASF has been carrying 
out for years in cooperation with local partners 
and organizations. For example, in one test field 
for potatoes in the province of Guangdong, 
yield was increased by 18%, which also reduced 
harvest costs by 11%.”

One of the companies making a name for 
itself as a game-changer in the agrochemical 
sector is the Dutch firm Corbion. “Pressure on 
agricultural production continues to intensify, as 
does the demand for safe, sustainable solutions 
that increase agrochemical efficacy,” reads a 

statement from the company, led by CEO Olivier 
Rigaud. “With 100 years’ experience in the 
production of lactic acid and its derivatives, [...] 
our deep scientific knowledge and commitment to 
ongoing research in areas like organic chemistry 
and polymer technology give us a solid foundation 
from which to explore and discover novel ways to 
deliver real, differentiated value to our customers 
and partner.” In practice, this means new bio-
based solvents for agro-pharmaceuticals and 
biopolymers for use in more sustainable and 
efficient agrochemical products.
The United Nations Food and Agriculture 
Organisation (FAO) predicts that global food 
production will have to increase by 60% to feed  
a population that is estimated to reach 10 billion 
by 2050. But, as the population grows, the amount 
of available farmland per capita decreases.  
In 1950, the figure stood at 5,100 square metres 
per person, while in 2050 we will have to make do 
with 2,000 metres per person, equivalent to just 
over a quarter of a football field. The situation is 
made all the more difficult by the fact that each 
year, precious agricultural land is lost because 
of heatwaves, drought, flooding, salinisation, 
erosion, and urbanisation. In this scenario, 
innovation, digitisation, and sustainability  
will increasingly have to play a key role in  
the agriculture of the future. 

Corbion,  
www.corbion.com

Farmers who have 
switched over to using 
biodegradable mulch film 
made from ecovio have 
been able to increase 
their yields again.
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Cities: A Laboratory  
for the Circular  
Economy of Food
The most recent EU directives provide a legal basis for strengthening  
the integration of urban food policies and waste policies. The aim is to  
transform the fight against food waste and recycling and recovery processes  
into instruments for the promotion of an urban circular economy.
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The city is an environment where many 
of the technological and economic 
possibilities arising from the relationship 
between the circular economy and  
food can unfold. Urban areas have  
a large concentration of waste within  
a limited space, as well as organisations, 
technology, and know-how working to 
ensure this waste is contained, recovered, 
or transformed through upcycling 
processes.
A city is also the place where technological 
advancement combines with forms of social 
innovation that originate new economies and 
new services. These can contribute to the 
improvement of environmental quality with 
diverse solutions, and promote integrated 
policies governing the food system in its 
entirety. This is because in urban environments 
– characterised by political-institutional 
homogeneity and direct relationships between 
all components of the system – it can be easier 
to introduce policies that allow more control 
over the management of the entire food  
cycle, over economic, social, and 
environmental costs, and the use and 
destination of produced value. However, it is 
important to point out that an urban focus does 
not necessarily imply the closure of all cycles 
at a local level, but rather identifies cities 
as privileged nodes for the management of 
material and energy flows.
The basic condition to promote the circular 
economy of food in an urban environment is 
the quantitative and qualitative increase of 
waste sorting aimed at recovering materials. 
Having clear waste sorting streams is the key 
to improving current waste management and 
recycling processes and obtaining new value-
added products. It must also be considered 
that – within the context of the European 
Circular Economy Package – the focus has 
been shifted from waste sorting rates to 
material recycling rates.
The relationship between the circular economy 
and food concerns not only food itself but  
also the packaging it comes in and the  
single-use products used in consuming food 
and drink. Circular design for these products  
is clearly necessary, even though the  
bio-waste part of municipal solid waste  
(MSW) is afforded a more prominent role. 
Although the sorting of bio-waste is not yet 
mandatory at the national or European level, 
organic materials continue to be the largest 
component of MSW. Therefore, addressing 
bio-waste will be crucial in achieving the new 
targets for reuse and recycling of municipal 
waste set by Directive (EU) 2018/851 (55% by 
weight by 2025, 60% by 2030, and 65% by 2035, 
with bio-waste sorting to be made mandatory 
by 2023).
On the other hand, bio-waste offers interesting 
innovation opportunities for the extraction of 
value-added products. This was recognised  

in 2018 by the European Commission  
– following research on the issue carried 
out by the Directorate-General for Research 
and Innovation – with the publication of the 
Updated Bioeconomy Strategy. With this 
document, the EU aims at implementing within 
its policies the concept of “urban circular 
bio-based economy”, focusing on enhancing 
municipal bio-waste – derived almost  
entirely from the food system – and sewage 
sludge.

The Circularity of Bio-Waste Treatment

When separately collected, bio-waste is 
biologically treated in composting plants. 
Here, it is transformed into composted soil 
improver, used for agriculture and horticulture 
to increase organic matter and improve the 
physical qualities of soil. In integrated plants, 
bio-waste is partially transformed through 
anaerobic digestion into biogas (composed 
of methane and CO2), which is used primarily 
for energy production. Biogas can produce 
electricity, heat, or cogenerate the two,  
which are then deployed for the plants’  
internal needs or fed into the grid.  
The material remaining after anaerobic 
digestion, known as digestate, is then 
composted and turned into soil improver. 
Recently, in some integrated plants, biogas  
has been turned into biomethane by separating 
the CO2. This is then either fed into the national 
gas network or used as biofuel.

Product Innovation: Extraction of Added-
Value Products from Bio-Waste

In general, it is currently difficult to treat  
bio-waste as source material for the extraction 
of value-added products because it is a very 
complex type of organic waste, containing 
carbohydrates, protein, fats, and many other 
substances. It is simpler to use waste from 
the agri-food industry, which has a more 
homogenous composition and benefits from  
a tried-and-tested process. In terms of 
extracting added-value products from  
bio-waste, the processes that have at least 
made it to the demo phase (TLR 4-61)  
can generate products used in agriculture 
(feeds, bio-fertilisers), products for human 
consumption, or even bioplastics and other 
biomaterials. In the case of bio-waste, 
investment in research and experimentation 
is justified by the possibility of enhancing 
a composite material whose flows are 
guaranteed to be constant over time.

Ongoing Experiments

Many cities are working towards a systemic 
approach to food, and there are several 
initiatives and networks promoting this 
prospect. Among these is the Milan Urban 

by Andrea Calori  
and Francesca Federici

EStà – Economia e 
Sostenibilità,  
assesta.it/new-site/en
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Updated Bioeconomy 
Strategy,  
ec.europa.eu/
knowledge4policy/
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bioeconomy-
strategy-2018_en

Andrea Calori and 
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specialise in research, 
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food systems. They 
are both partners at 
ESTà, an independent, 
not-for-profit centre 
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1. Technology Readiness 
Level (TRL), a method for 
estimating the maturity 
of technologies. The 
scale goes from 1 to 9 
and can be grouped thus: 
research and concept 
development (TLR 1-3), 
demo and principle 
testing (TLR 4-6), 
“flagship” or performance 
testing (TLR 7-9).
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Food Policy Pact (MUFPP), launched in 2015 
as part of Expo to promote urban food policies. 
It currently counts over 200 cities among its 
adherents. Within Eurocities – Europe’s main 
urban network – there’s a working group 
dedicated to the urban circular economy and 
one concerned with food systems. In these 
contexts, policies are being developed that 
actively work towards reducing the amount  
of food being wasted and adding value to  
food-based waste. The city of Amsterdam,  
for example, has published scenario 
and planning documents concerning the 
management of its urban food system and  
the promotion of urban circular economy.
Generally, bio-waste enhancement experiments 
are still neither widespread nor well-established, 
but the proliferation of related documents 
and projects demonstrate significant growth 
in interest, even independently from the 
introduction of EU requirements.
Milan is the leading European city with over  
one million inhabitants in terms of the amount  
of separate waste collection and sorting.  
In 2019, the city achieved a rate of 61.8%, despite 
a population density of over 7,000 inhabitants 
per square kilometre, and with over 80% of 
households living in large apartment buildings, 
both of which conditions make waste collection 
and management more difficult. Separate 
collection of bio-waste, a requirement for all 
citizens since 2014, provided great momentum 
to overall waste collection and sorting. Bio-waste 
treatment, given the lack of plants within the 
metropolitan borders, takes place in a town in 
the Province of Bergamo (Montello), located 60 
km away from the Maserati Light transfer station, 
where the city’s bio-waste is sent on the way to 
its final destination.

Milan, in addition to championing MUFPP,  
has also equipped itself with its own food policy 
and projects to reduce food waste and enhance 
bio-waste. Within the context of continuing 
to strengthen separate waste collection and 
sorting, the city is working towards progressively 
integrating these areas of activity. 

Milan is the leading 
European city with over 
one million inhabitants  
in terms of the amount  
of separate waste 
collection and sorting.  
In 2019, the city achieved 
a rate of 61.8%.

Milan’s Integrated 
Waste Management 
System
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Hospitality is a strategic industry for Europe 
and a fundamental aspect of our culture, 
ever more present as a mass lifestyle 
phenomenon. By now, the sector is fully a part 
of public debate, therefore the impact and 
consequences of lockdown measures have to 
be studied closely to understand how it will 
evolve, also in relation to other sectors.
Revenues from Europe’s hospitality industry 

have fallen by 85% compared to 2019. This is a 
heavy blow for an industry that employs about 7.8 
million people across the continent (6.2% of  
the non-financial business economy workforce) 
and represents a market worth 428 billion euro 
(data from Eurostat and Statista, 2017).

Between March and mid-May, in Italy, 240,000 
jobs and 14 billion euro in revenue were lost  

A Turning Point  
in the Recovery of  
the Hospitality Sector

The numbers suggest that the hospitality sector (hotels, 
restaurants, and cafes) was unquestionably among  
the worst-affected by the restrictions enacted to contain  
the Coronavirus pandemic. This overview explores how 
customer habits have changed, what restaurants are  
offering, what to expect from the future and the sector’s 
transition to a sustainable model.

by Mattia Battagion

Mattia Battaglion is an 
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(data cross-referenced by FIPE-Bain & Co). 
Losses continued even as lockdown restrictions 
were gradually lifted, due to various factors 
including the reduction of seating capacity, 
the collapse of international tourism, and the 
continuation of smart working.
Furthermore, the pandemic undoubtedly slowed 
the transition to more sustainable practices, such 
as the reduction of plastic use and food waste. 
On the other hand, the shutdown also provided 
an opportunity to question the pre-pandemic 
business model and start building a new, more 
digital and circular one.
At the beginning of August, McKinsey  
– a management consultancy firm – published 
a report examining the changes to the European 
catering industry during and after the lockdown.

Among the areas of innovation most likely to 
make a difference while businesses reopen are 
improved channel strategy (especially online 
offerings), menu optimisation, and new business 
models.
The pandemic accelerated the online delivery 
trend, which was already on the rise in recent 
years, but it also led to temporary changes in 
consumers’ food habits. Forced to stay home, 
and with more “free” time, European citizens 
experimented more in the kitchen and made up 
for not being able to eat out by ordering food 
on delivery platforms. The report notes that on 
Deliveroo, “Friday and Saturday night orders 
are up 36% across Europe compared with pre-

lockdown numbers”. Furthermore, “during April, 
May, and June, delivery firms reported a 50% 
increase in breakfast orders and an 80% increase 
in lunch orders”.
An increase of this magnitude inevitably forces 
restaurants of all sizes to reassess their activities. 
Although it is very likely that delivery orders will 
decrease once all restrictions are lifted (while 
still remaining above 2019 levels), it is clear that 
the lockdown has simply accelerated an existing 
trend.
This means that businesses have to think 
carefully about their delivery setup, from the 
choice of service providers to logistics, from 
digital marketing to so-called ghost kitchens. 
These are kitchens that are set up exclusively for 
delivery, allowing to reduce personnel costs by up 
to 75-80% compared with “normal” restaurants, 
perhaps also bringing more chefs together and 
thus reducing the cost of equipment (e.g. shared 
dishwashers) while achieving quicker and more 
efficient deliveries.
In response to the growing demand for takeaways, 
restaurants will need to adapt their offerings in 
terms of food and packaging. The report cites 
Deliveroo data from 2019 showing that over 30% 
of negative consumer comments were about 
order accuracy and 23% about food temperature. 
Therefore, an important part of development in 
the coming years will have to be related to digital 
service platforms (and the improvement of rider 
conditions), as well as to packaging innovations, 
improving sustainability while also better 

European Commission, 
The EU helps reboot 
Europe’s tourism,  
bit.ly/2ZnpZqG

Mckinsey & Company, 
Reimagining European 
restaurants for the  
next normal,  
mck.co/3k5J4p5

Fipe, Pubblici esercizi,  
bit.ly/2F4bz87

Restaurant reservation collapsed as Covid-19 gathered place
Percentage change in daily restaurant reservations compared to the previous year

Source: OpenTable.com. Data includes online reservations, phone reservations, and walk-ins at restaurants on the OpenTable network; estimates 
are based on a sample of approximately 20,000 restaurants. 
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preserving the temperature and humidity levels of 
takeaway dishes.
Another important trend is the increase in home-
cooking. According to McKinsey and Bain & 
Company, people who started cooking their own 
meals at home during lockdown will continue 
to do so going forwards. Companies delivering 
meal kits – pre-measured ingredients ready to be 
cooked – have had great success, with HelloFresh 
reporting a 40% increase in sales compared to 
2019, and Gousto having to stop accepting new 
customers for a time to fulfil the demand from 
existing customers, which currently stands  
at 4 million meals per month.

Italy, the Good-Food Country

According to data from Italy’s hospitality 
sector federation (Federazione Italiana Pubblici 
Esercenti, FIPE), the situation remained critical 
two months after reopening. Although revenues 
are gradually increasing, the losses being 
recorded are still around 40%. Bain & Company’s 
analysis found that, in Italy, compared with 
predictions from May that suggested 30% of bars 

and restaurants were at risk of closing down 
(tantamount to 250-300,000 jobs), the summer 
went better than expected. But the impact has 
been far from painless.

In fact, the report shows that €14 million in 
revenue were lost between March and mid-May, 
a figure that is expected to rise past 20 billion at 
the current rate. “The big question is still what 
will happen as schools reopen, and whether or 
not smart working will decrease,” explains Duilio 
Matrullo – a partner in Milan’s office of Bain & 
Company, alongside Sergio Iardella and Aaron 
Gennara – to Renewable Matter. “The opening of 
outdoor seating areas was probably the decisive 
factor that allowed for a better-than-predicted 
result,” Matrullo continues. “Initiatives like this 
will definitely help, but the key issues are still 
schools and smart working. That’s what it will 
come down to.”
“In terms of sustainability, there are interesting 
initiatives across the board,” recounts Sergio 
Iardella. “From packaging to decarbonisation 
and mitigation strategies, it is a core issue  
for companies that have understood that 
consumers demand these changes. Faced with 
the likelihood of decreased consumer spending 
power, we must also ask ourselves if consumers 
will be willing to pay a premium for more 
sustainable products.” Government investments 
and partnerships between the sector’s many 
different operators will therefore be essential to 

Some of the world’s 
most famous restaurants 
were able to reinvent 
themselves, thus 
attracting population 
groups that had 
previously not had 
access to this world.
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decrease costs and incentivise more conscious 
choices.
Contract catering is another sector that took a 
significant hit. Carlo Scarsciotti, President of 
Italy’s Observatory on Contract Catering and 
Nutrition (ORICON), knows the data by heart: 
a 67% decrease in income from the three main 
sectors (school, corporate, and hospital catering), 
61,000 workers furloughed or made redundant. 
“There are some localised attempts at delivery, 
but in our field, we have to look at the numbers: 
delivering the hundreds of millions of meals a 
year that we normally serve in canteens is neither 
economically nor environmentally sustainable. 
Schools and businesses will have to reopen in 
complete safety, and the only way to recover 
safely is to have a holistic view of the situation.”
While some restaurants and chains were able to 
compensate for losses with deliveries, the same 
cannot be said for haute cuisine restaurants 
where the experience of being physically present 
is an essential part of their existence.  
The keyword, in these cases, was accessibility. 
Some of the world’s most famous restaurants 
were able to reinvent themselves, thus attracting 
population groups that had previously not had 
access to this world.
In Copenhagen, a major international fine dining 
centre, the city’s most important restaurants 
unleashed their creativity, seeing the crisis as 
an opportunity for change. Two-Michelin-star 
restaurant Noma decided to reinvent itself as  
a burger and wine bar. Informality is the new 
motto. Riccardo Canella, an Italian chef who has 
worked at Noma for six years, tells us that “it was 
an idea to make the restaurant more popular,  
a way to get people to meet outside their homes 
and regenerate a sense of community.”  
A choice that could also be a great lesson for  
the future. “To go back to pre-pandemic levels, 
we will probably have to wait until 2022. There  
will be – there already are – many places that 
have to close because of missing income from 
tourism, so it is the perfect moment to rethink 
the world of haute cuisine, to determine what the 
restaurant of the future will look like.”
“Rethinking” and “accessibility” are also 
buzzwords at three-Michelin-star restaurant 
Geranium. In an attempt to demonstrate the 
gastronomic completeness of plant-based  
food, they launched Angelika, a restaurant with  
an entirely plant-based menu. “We didn’t open 
it to make a profit but to give new life to the 
restaurant, to make it more accessible to a 
wider range of people,” states Rasmus Kofoed, 
award-winning head chef and co-owner of the 
restaurant.
Another example of great vision comes from 
Danish chef Rasmus Munk, who – during 
lockdown – decided to repurpose his restaurant, 
Alchemist, to serve food to the homeless.  
Thus, Junk Food came to be. “As soon as the 
lockdown started, we understood that it was the 
perfect time to take a step forward that we had 
been considering for a long time. We hired three 

full-time chefs and a project manager. Since then, 
we have delivered 500 meals a day to 16 shelters 
across the city. We are trying to use the restaurant 
as a way of talking about the problems that afflict 
our society, and of promoting holistic solutions 
that lead to a change in attitudes toward food and 
our way of eating.”
However one looks at it, the recovery of the 
hospitality sector is a question of vision, of 
perseverance, of innovation. Sustainability 
could be the key to a long-term future if we start 
speaking of investments instead of costs, of value 
instead of mere profit, and seeing cooperation as 
the foundational strategy for progress. 
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Packaging waste is a significant and 
growing problem around the world, 
contributing around 30% of all municipal 
solid waste in industrialised countries. 
Despite recycling targets being 
implemented in places like the EU,  
the overall waste stream has continued  
to grow. Higher incomes, urbanisation  
and changes in consumption habits 
to favour ready-made have all been 
highlighted as determinants of the 
packaging waste problem growth. 
One emergent solution that entrepreneurs 
around the world have embraced has been  
to design waste out of retail altogether by 
creating zero-waste stores. A zero-waste 
retail model avoids the need for single-use 
packaging by working with reusable packaging 

like refillable containers. This “refill on  
the go” model is growing in popularity at  
a time when environmental movements 
around the world are accelerating recycling, 
reductions in consumption of single-use items 
and in some cases, this has even resulted 
in legislative bans on things like single-use 
plastics. 

Benefits and Challenges

Refill on the go has a number of benefits and 
potential challenges. On the upside, it can be 
more accommodating for customers desired 
quantities and budgets as consumers can fill 
their container with as much as they like.  
Users can also personalise their content  
and mix and match between flavors.

Packaging-Free 
Stores for  
a Zero-Waste 
Design

Packaging waste is a huge problem and retailers have a role to play in mitigating 
it. Zero-waste stores are growing in popularity and tackle the issue of waste  
by forgoing packaging altogether. Several leading zero-waste stores in Europe  
are making a difference in unique ways.

by Chris Lijzenga

Chris Lijzenga works 
at Circle Economy in 
Amsterdam, helping to 
accelerate the adoption 
of circularity in business. 
He is originally from 
New Zealand and has 
an MSc in Sustainable 
Entrepreneurship.

Circle Economy,  
www.circle-economy.com
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Additionally, retailers can gain deeper levels 
of insight into user preferences by measuring 
their dispensing systems and collecting 
data on consumer behaviour. In the case of 
some products, retailers can lower the cost 
of transportation and packaging by offering 
concentrates that are mixed with water on the 
spot in the dispensing machine. And of course, 
no more single-use packaging ending up as 
waste!
However, a zero-waste refill store also  
has to rely on motivated and reliable 
consumers that remember to bring their  
refill containers each time they visit, as well  
as keep them clean. Retailers also need to 
make sure their dispensing or refilling systems 
are accessible and Covid-friendly.  
Hygiene and social distancing are more 
important than ever, and zero-waste stores 
could have a more challenging time balancing 
their need for proximity and self-service with 
safety. 

Zero-Waste Stores in Action

Research from 2016 indicated that there 
were around 120 zero-packaging food stores 
globally, with around 65% of these retailers 
being located in Europe. One of these stores  
is Negozio Leggero, a waste free retail 
franchise across 16 locations, primarily  
in Italy. Negozio Leggero began in 2009 
and alongside Ecologos, an Environmental 
Research Organization, had the aim  
of making the zero-waste lifestyle a  
more accessible choice. Data obtained  
by Ecologos found that by engaging  
with zero-packaging stores, consumers  

can dramatically lower their waste  
output. 

“Daily shopping at Negozio Leggero allows 
consumers to save, on average, between  
30% to 70% (waste) compared to the  
equivalent packaged product... a family  
of four who usually shops at one of our stores 
can save over 200 kg of waste a year”  
– Cinzia Vaccaneo, Ecologos President  
and Founder of Negozio Leggero. Unlike  
other zero-waste stores or supermarkets, 
shopping at Negozio Leggero is not self-
service, which helps to alleviate hygiene 
concerns. Additionally, during the lockdown 
in Italy, Negozio Leggero implemented a 
home delivery service via bicycle and also 
has a traditional online store for zero-waste 
shopping. 
The Refill Store is another zero-waste  
store based out of the UK that offers food  
and household items. The main benefits  
cited are the social aspect and the ability  
to buy only as much as you need. The Refill 
Store is self-service, and they try to build  
a sense of community around their refilling 
experience.

“It takes a little more time to refill than just 
taking something off the shelf but we have 
the opportunity to talk to our customers 
and be a social hub” – Dr. Alice Bane, Refill 
Store Co-founder. The biggest challenge 
is making it as convenient as possible and 
staying competitively priced with traditional 
supermarket competitors. One way The Refill 
Store manages this is by offering a “click and 
collect” service to those too busy for regular 
browsing.
For Gra de Gracia, a franchise from  
Barcelona, the human connection  
and personalised service is what draws 
customers to their stores. Gra de Gracia 
also sources from small suppliers and family 
businesses, allowing them to offer customised 
products.

“The majority of our clients flee from large 
stores and seek a less cold and more 

Packaging-Free 
Stores for  
a Zero-Waste 
Design

Ecologos,  
www.ecologos.it

Negozio Leggero,  
www.negozioleggero.it/en

The Refill Store,  
tinyurl.com/y48sgf8y
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personalized treatment.” Sara Ingelmo from 
Gra de Gracia tells Renewable Matter that there 
haven’t been any major challenges, despite 
doubting whether the business model will 
work in all the locations where they have set 
up shop. So far, the locals have been very 
receptive.
Original Unverpackt was the first zero-waste 
store in Berlin, Germany, opening in 2012.  
They have measured that 84% less packaging 
waste is generated in their stores when 
compared to a traditional organic store, and 
even more compared to regular supermarkets. 
Original Unverpackt also works to develop 
sustainability and eco-friendliness throughout 
the supply chain.

The tricky part for them was to find suitable 
suppliers in the beginning while the  
concept was still very new. Finally,  
Covid-19 restrictions and hygiene concerns 
have not affected Original Unverpackt as  
much as others. Ria Schäfli, Marketing  
& PR at Original Unverpackt, said,  
“We’ve been washing our hands 30 times  
a day for 20 seconds before it became  
trendy. We protected our food from  
droplets before they were feared. We have 
already strictly controlled our hygiene 
measures before this was demanded loudly 
from all sides.”

Our final example is Little Plant Pantry  
from Amsterdam, who buy in bulk directly  
from wholesalers and cut out both the 
packaging from the supply chain and the  
extra handling needed to re-package for  
their own store. As a result, many customers 
say that the products actually seem  
fresher than what they are used to. Also,  
due to there being no packaging to “sell”  
the benefits of the product, the product needs 
to sell itself.

According to Maria Romanova-Hyves,  
Co-Founder of Little Plant Pantry, despite  
this being a more difficult sale, it leads to  
a more rewarding and informative purchase 
for the customer. Other worthwhile difficulties 
include the manual labour required to refill 
the product dispensaries and the incorrect 
public perception that refill stores are more 
expensive. “Old habits die hard” explains 
Maria, though she admits that zero-waste 
shopping can require more planning than 
convenience stores.
Zero-waste stores are popping up all over  
the place, and each redefine the formula in 
their own unique way. However, what holds 
true for them all is that they are trying to 
change mindsets and reduce unnecessary 
waste. For Maria Romanova-Hyves, it’s all 
about making a difference while recognizing 
the need for more to join the waste-free 
revolution. “Even though we are making a 
positive change with our shop, we are very 
much aware of the fact, more than ever, that 
what we’re doing is a drop in the ocean... so 
we’re trying to make an impact from the inside, 
however small.” 

Gra de Garcia,  
www.gradegarcia.cat

Original Unverpackt, 
original-unverpackt.de

Little Plant Pantry,  
littleplantpantry.com
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Packaging and design are two interesting 
and widely debated topics that are ever more 
intertwined with the issue of circularity.  
This goal is something to aim for even within 
the context of innovation for the agri-food 
industry and food packaging. What are the 
challenges to be faced, and what is being 
done to solve them?
Packaging is essential in transporting and 
protecting products, ensuring they are hygienic, 
facilitating user interaction, communicating 
powerful messages and necessary information.  
In the context of food, there is also the need to keep 
to high safety and quality standards, prolonging 
shelf-life and reducing waste more generally.

This difficult balance between food, packaging, 
and the environment can be managed thanks to 
design, understood as advanced planning for 
continuous innovation that can anticipate needs 
and put users at the forefront.

The University of Bologna’s Advanced  
Design Unit, located in the middle of “Packaging 
Valley” (in Italy’s Emilia-Romagna region, ed.), 
has developed an Observatory on Packaging 
Innovation on account of the mediating  
role that design can perform between 
participating disciplines and stakeholders,  
as well as the importance of design throughout 
this scenario.

Responsible Innovation 
in Food Packaging 
Design
Food packaging requires design to be innovative in a responsible way.  
Developing a product’s entire life cycle, integrating digital technologies,  
and making consumers aware of their central importance are key steps  
in this collaborative process.

by Clara Giardina  
and Flaviano Celaschi
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From the EU Single-Use Plastics (SUP) Directive 
to the European Green Deal and the Circular 
Economy Action Plan, the need to “mobilise 
industry for a clean and circular economy” 
clearly emerges. Support for circular design 
is vital, because “up to 80% of products’ 
environmental impact is determined in the 
design phase.”

If we were to choose three keywords to sum 
up the playing field where food packaging 
design, the environment, and innovation link up, 
“material”, “digital”, and “aware” would be a 
good place to start.
First of all, the entire supply chain should 
be rethought with a view to circularity and 
sustainability. Choosing renewable materials  
or waste from the agri-food industry, choosing 

by Cristina Bellon*

A few days after the entry into force of 
Legislative Decree 3 September 2020 n. 116, 
which provides for more ambitious targets for 
urban waste recovery and recycling and a new 
traceability system, Italy is among the first 
places in Europe in the collection and reuse 
of food waste produced by residential homes, 
canteens, restaurants and waste from green 
maintenance.

From a circular economy perspective, organic 
waste is a precious resource as it generates 
value. “In one year, we produce 100 million 

cubic meters of biomethane and about  
2 million tonnes of compost,  
an organic fertilizer that restores 
carbon to our soils. There are 

10 companies that produce 
biomethane, which is piped on  

the Snam network or sold to distributors. Also, 
it can be liquefied for long-distance transport 
vehicles,” says Massimo Centemero, General 
Manager of the Italian Composting Consortium, 
which supports 135 companies.
To date, 45 million Italians are served by 
separate collection services for organic waste. 
These numbers are comparable to those of 
Germany, as inhabitants involved. The door-
to-door collection system in Italy is an efficient 
system, driving force in all European policies. 
It was experimentally introduced in New York, 
and now in a patchy fashion across France.

Italy is therefore a beacon. But we must 
improve, and do so by the end of 2021.  
“Wet and green make up 30-35% of the waste 
we discard every day,” explains Centemero. 
“We have reached 107 kg per inhabitant per 
year of separate waste collection, now we have 
to reach 130-140 kg.”

First Commandment: Do Not Throw Away Food Waste

Italian Composting 
Consortium,  
www.compost.it/en

*See bio at page 75.

Clara Giardina is a 
designer and Professor  
of Industrial Design  
at the University of 
Bologna. Her research 
focuses on responsible 
design and education,  
as well as innovation  
and sustainability in  
the packaging sector.

Flaviano Celaschi, PhD, 
is Professor of Industrial 
Design at the University 
of Bologna, where he 
coordinates the Advanced 
Design Unit. His expertise 
lies in design-led 
innovation for companies, 
organisations, and public 
administration.
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to reduce the diversity and amount of  
material in a piece of packaging, designing 
packaging to be reused or composted:  
these are all key points of design-driven 
planning. According to Triciclos – a Chilean 
recycling solutions company – “waste is a 
design error that must be solved.”  
There are many virtuous examples of this  
kind of innovation, such as Packtin  
– a company that recovers waste from  
the agri-food industry to make biodegradable 
packaging that increases the shelf-life of  
foods –, TomaPaint – which aims at 
revolutionising the metal packaging sector  
with a bio-paint made from tomato peels –,  
Sulapac – which makes industrially 
compostable wood-based packaging –,  
or Frugal Bottle – a wine bottle made from 

94% recycled paper. Furthermore, like in 
other sectors, digital technologies offer great 
opportunities for food packaging innovation, 
enabling the creation of traceability, AI,  
and interactive services that are useful to 
producers and consumers. Miwa, a startup,  
has developed reusable packaging with RFID 
and innovative electronic dispensers for  
the distribution of loose foodstuffs,  
which enable product tracing, clear  
expiry date information, brand interaction,  
and the reduction of environmental  
impact.
There are also products that could be described 
as “talking packages”, which allow us to predict 
what we want to monitor and what kind of 
experience we aim to provide. For example, 
Water.io developed intelligent caps that 

Blok V., P. Lemmens, 
“The Emerging Concept of 
Responsible Innovation. 
Three Reasons Why It 
Is Questionable and 
Calls for a Radical 
Transformation of the 
Concept of Innovation”, 
in Koops B. et al.  
(edited by), Responsible 
innovation 2: Concepts, 
approaches, and 
applications, Springer 
International, 2015; 
tinyurl.com/y3e9pmvx

Celaschi, F., Non industrial 
design, Luca Sossella, 
Milan 2016.

Advanced Design Unit 
of the Department of 
Architecture – University 
of Bologna,  
site.unibo.it/
advanceddesignunit/it

Celaschi, F., “Il design 
come mediatore tra 
bisogni. Il design come 
mediatore tra saperi”, 
in C. Germak C. (edited 
by), L’uomo al centro del 
progetto, Allemandi,  
Turin 2008.cr
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measure hydration levels, while Talkin’ Things 
created RFID caps that enable tracking and user 
interaction. The world of augmented reality  
is also expanding its potential applications.
Digital technologies also help the environment. 
For example, it can ensure packaging is 
correctly sorted within recycling plants. These 
are currently an important weak point in the 
circularity system: it is relatively easy to say that 
a product is “recyclable”, but the real question 
is: “Will it be recycled?”
Even in this context, there are virtuous 
examples, like the Digimarc barcode  
– an almost invisible barcode that allows 
different plastic types to be identified during 
the sorting process – or the waste composition 
analysis achieved through computer vision  
and AI, developed by Greyparrot. “Our mission 
is to increase the transparency and automation 
of waste management, to facilitate the transition 
towards a circular economy,” says Mikela 
Druckman, the startup’s co-founder and CEO, 
who recently sealed a deal with Italian utility 
company a2a.
The efficacy of “closing the circle” can be seen 
from many different perspectives.  
Consumers, for example, are often affected  
by “wish-cycling”, the impulse to throw  
non-recyclable packaging in the recycling  
bin in the hope it will be recycled. It must  
be said that consumers are not made 
truly aware of their role, and are often fed 
misinformation or simplistic catchphrases. 
Here too, design can have an important role: 
it can help spread more complete awareness 
of a complex issue. Packaging can be made 
into something through which companies 
communicate social or environmental 
messages, ensuring that all the information 
on a label is easily accessible to consumers, 
including information about recycling.  
“Active” labels can also be useful in terms  

of reducing food waste. Insignia Technologies 
Labels, for example, change colour after 
a product is opened, helping consumers 
understand when it needs to be used by. 
Terracycle’s Loop project – a circular system 
that provides brand-name products in durable 
packaging, which is then returned and reused – 
also gives consumers a key role.
“The Future of Packaging Design; Toward  
a Smart and Sustainable Era” was an 
international symposium organised by 
the University of Bologna in 2019, the first 
opportunity for the Advanced Design Unit to 
present its research on these issues and the 
many links between universities, companies, 
and other agencies. On the same occasion, 
interest was ascertained for the creation of an 
Observatory on Innovative Packaging, whose 
aim is to intertwine knowledge from various 
scientific and technological fields throughout 
the industry, keeping design as a starting 
point. This will lead to an organisation able to 
collect, process, and disseminate knowledge 
and expertise, bringing innovation to the 
entire sector. The project brings together 
important partners that had already supported 
the symposium, such as the University of 
Gastronomic Sciences in Pollenzo, Turin 
Polytechnic, the Pontifical Catholic University 
of Chile, the Italian National Packaging 
Consortium (CONAI), and over 30 companies 
that took part in the event.
In conclusion, in a landscape as complex as 
the one that has come into being following 
the health and economic crisis caused by 
the Covid-19 pandemic, we ask that the food 
packaging sector be innovative, but also 
responsible. And for cooperation to be the 
secret ingredient. After all, innovation prospers 
in an open environment, where stakeholder 
interaction is seen as a resource that brings 
competitive advantage, rather than as a 
limitation. Only thus will we be able to face  
the challenges of the future. 

Digimarc,  
www.digimarc.com

Frugalpac,  
www.frugalpac.com

Greyparrot,  
greyparrot.ai

Insigniatechnologies,  
www.insignia 
technologies.com

Loop,  
loopstore.com

Miwa, 
www.miwa.eu

PackTin, 
www.packtin.com

Sulapac, 
www.sulapac.com

Talkin things, 
talkinthings.com

TomaPaint,  
www.tomapaint.com

TriCiclos,  
triciclos.net/en

Water.io,  
www.water-io.com

Waste is a design  
error that must be 
solved.
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Two hard-boiled eggs, peeled and packaged, 
nestled – almost as if they were precious 
ornaments – in a plastic container, with  
a transparent lid and a card-paper wrapping, 
on which the brand, certifications, and expiry 
are written. This is the latest example of food 
overpackaging that caused a wave of indignation. 
And it did not come from the motherland of 
fast food across the pond, nor from an Asian 
convenience store where even mandarin wedges 

are individually packaged. These “timesaving” 
eggs can be found in European supermarkets. 
After all, they’re not too different from all 
the ready-made salads found in offices and 
supermarkets across the continent, to no-one’s 
indignation.
But how, and most of all why, have we gone 
from fresh eggs wrapped in newspaper to 
the masterpieces of overpackaging that fill 
supermarket shelves today?

Enough Is Enough
In Europe alone, the demand for plastic is close to 50 million tonnes a year, 40%  
of which is packaging. And almost entirely single-use. This is too much. Examples  
of overpackaging mostly come from the food sector. But when, and why, did we take 
the step from necessity to excess? And more importantly, how can we change course?

by Giorgia Marino
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Necessity and Excess

While there are excesses that almost scream  
the absurdity of their existence from supermarket 
shelves, it is generally not simple to define a clear 
boundary between useful, legitimate packaging, 
and superfluous, harmful overpackaging.  
Erik Ciravegna, Professor of Packaging Design  
at the Pontifical Catholic University of Chile, says 
it is all relative. “First of all, we need context. 
Things that appear nonsensical to us today  
were hailed as consumer experience and 
marketing innovations in the 1990s.” If we put 
ourselves in the shoes of the companies that 
have to overcome the competition in ever more 
crowded markets, the idea that “we’ll peel your 
eggshell so you save time” can even seem like  
a brilliant novelty.
Unfortunate gimmicks aside, packaging does 
perform some essential functions that cannot  
be avoided. Ciravegna explains that, firstly,  
it must protect and preserve its contents;  
it must be functional throughout the distribution 
chain, from transportation to being displayed 
in shops; it needs to present information about 
the product; finally, it needs to allow for brand 
recognition and attract buyers’ attention. 
Packaging is both a crucial logistical tool and  
a powerful means of communication.  
“The secret is finding the balance between 
excess, which has an environmental impact, 
and lack of packaging, which can lead to 
other problems, such as food deterioration 
or contamination, or a lack of protection for 
particularly delicate foods.”

Responsibility and Co-Responsibility

“Packaging – plastic packaging especially –  
is always singled out as the villain. But who  
made it be ‘the bad guy’?” Erik Ciravegna does  
not like to blame just one category, especially  
not if it is made of inanimate objects.  
“The problem is not plastic, which is a material 

with extraordinary properties, extremely useful 
on many occasions. We are the problem, with the 
habits we cannot give up, the way we produce, 
use, and dispose of plastic. The problem is  
single-use.”
And it is a problem that has become 
unsustainable. According to Unwrapped  
– a report drafted in 2018 by Zero Waste Europe 
and Friends of the Earth for Rethink Plastic – 
Europe’s demand for plastic has reached 49 
million tonnes a year, 40% of which are used  
for packaging, almost entirely single-use.  
It is estimated that 95% of the value of packaging 
is lost after first use. The UN has calculated  
that the global cost of plastic in the food industry, 
in terms of natural capital, equates to around  
€15 billion per year.

Now, if it is true that everyone bears responsibility, 
we must find a way to trigger a virtuous  
cycle, encouraging consumers to abandon  
bad habits, incentivising producers to deploy 
reusable packaging, and driving large-scale 
retailers to sell products with minimal packaging. 
“We should get everyone round a table and 
start designing solutions together,” Ciravegna 
suggests.

This, in a sense, is what the Sustainable 
Packaging Coalition is trying to do.  
The organisation brings together – on a voluntary 
basis – companies, educational institutions,  
and governmental organisations (NGOs are 
excluded) to promote sustainable packaging 
culture. Brands such as Ferrero, Kellogg, 
McDonald’s, Nestlé, Starbucks, Walmart, Barilla, 
Bonduelle, and DelMonte are all part of the 
Coalition. However, as the kind press officer 
explained to us, “we don’t require our members 
to make any hard commitments on their business 
operations.”

The Retail Sector

If we have to start somewhere to try to spark  
the virtuous cycle, perhaps supermarkets  
should be at the top of the list. “Throwaway 
convenience culture”, as it is called in a 
Greenpeace and Environmental Investigation 
Agency UK report, has become the mindset 
determining most of our consumption choices, 
especially when it comes to food. This should 
not be surprising, considering that large-scale 
distribution interacts directly with customers: 
a great power, with which comes great 
responsibility. But what is the retail sector doing? 
Gathering evidence from those concerned on 
an issue that sees them in the dock is not easy. 
Those to whom Renewable Matter reached out 
replied with press releases on their sustainability 
practices. Auchan Retail, for example, announced 
its participation in the European Plastics Pact, 
and that “by 2022, it will have made a strong 
commitment to eliminate plastic packaging 
for food services and self-service fruit and 

FOE Europe, Unwrapped: 
how throwaway plastic  
is failing to solve Europe’s 
food waste problem  
(and what we need  
to do instead),  
www.foeeurope.org/
unwrapped-throwaway-
plastic-food-waste

Zero Waste Europe, 
zerowasteeurope.eu

Sustainable Packaging 
Coalition,  
sustainablepackaging.org

In the chart above:  
The Soras Curve was 
developed by Innventia 
AB, a major Sweden-
based R&D company 
in the fields of pulp, 
paper, graphics media, 
packaging and bio-
refining.

Environmental 
Investigation Agency, 
Greenpeace, Checking  
out on Plastics II,  
eia-international.org/
wp-content/uploads/
Checking-Out-on-
Plastics-2-report.pdf
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Increasing packaging material  
weight or volume
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vegetables.” Tesco, meanwhile, mentions its 
ecodesign initiatives to streamline packaging for 
some products, or to use more easily recyclable 
plastics.

In the world of NGOs, these efforts are seen  
as valuable, but far from sufficient. “Estimates  
of plastic packaging placed on the market  
by retailers in Member States with high packaging 
intensities (such as Germany, France and  
the UK) suggest supermarkets alone are 
responsible for around 900,000 tonnes of plastic 
packaging per country each year,” the previously 
mentioned Unwrapped report reads.  
“We are aware that several supermarkets  
are trying to do something, especially those 
deploying packaging-free sale systems  
– comments Larissa Copello de Souza, 

campaigner for Zero Waste Europe – but there  
are still many obstacles, such as hygiene  
and safety regulations, which differ from  
country to country, which make it impossible  
to sell certain products without packaging or  
in reusable containers.”
There are many types of goods that are ripe  
for packaging reductions, starting with those 
that are suitable to be sold as loose items. 
Single-portion products are a real nightmare 
for packaging waste, and they have massively 
increased in recent years. This is also true  
for ready meals, pre-washed greens, cut fruit, 
as well as multipack variants of many products. 
Retailers’ official excuse is that they want 
customers to avoid waste and save money.  
But Unwrapped demonstrates that the opposite 
is actually true: multipacks make people buy 
more than they need, leading to a waste of 
money and of food. Ready-made or washed foods 
deteriorate more quickly, and are more likely to 
end up being wasted: in the UK, 178 million bags 
of pre-washed salad are thrown away every year. 
Overall, between the 1950s and today, plastic 
packaging use and food waste have increased 
concomitantly.

What Is to Be Done?

To find solutions, we must avoid sector-specific 
thinking and embrace a more holistic approach. 
Taking a step back, it becomes clear that  
“simply replacing plastic with a different  
material, such as paper, is not the solution, 
especially if we keep going with single-use,” 
Larissa Copello notes. Throwing Away the Future, 
published by Greenpeace in 2019, reports that 
several brands, including McDonald’s, Starbucks, 
Nestlé, and Nesquik, have proudly announced 
new cups, straws, or packaging made from paper. 
However, the report reveals that they have not 
truly considered the impact of the paper industry 
or the actual recyclability of this supposedly 
sustainable packaging. McDonald’s straws,  
for example, are incompatible with current 
recycling systems due to their thickness and  
the stickers they use.

Therefore, it is vital to focus on ecodesign  
for waste-free packaging. “It would be very 
useful – Copello continues – to have standardised 
reusable packaging for the supply chain  
so that producers can share costs and  
redeploy packaging multiple times.  
However, this would require legislative 
intervention at the European level, and the  
EU should also provide strong support for  
zero-waste business models such as packaging-
free shops. The latter also collaborate with  
local producers, promoting shorter supply  
chains and overcoming many of the problems 
linked with large-scale distribution.” In the end, 
it all comes back to eggs wrapped in newspaper, 
like in the old days: a perfect example of 
circularity, if you think about it. 

Greenpeace, Throwing 
away the Future,  
www.greenpeace.
org/usa/wp-content/
uploads/2019/09/report-
throwing-away-the-
future-false-solutions-
plastic-pollution-2019.pdf
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It is an established fact that the circular 
approach to economy is a way to curb 
massive global exploitation of resources. 
Oftentimes, though, there is a tendency  
to regard “closing loops” through a purely 
technical lens, even though technology 
buffs increasingly admit that this alone 
will not move the world’s economy away 
from the self-destructing path it has been 
following for decades. Indeed, humans are 
social beings and culture bearers: for technical 
innovation or structural change to be successful, 
social involvement processes and democratic 
participation are necessary, in and out of 
companies.
Against this backdrop, food and its production 
represent a privileged experimentation field 
where environmental and social justice, cultural 
determination, traditions, dignity of labour,  
raw materials and waste blend together and 

interact to form a system that cannot but be 
considered as one and interconnected.
Such step must be taken in the advisory approach 
(I myself have been involved in this process), 
moving away from cruxes and more technical 
problems to broaden the perspective through 
which companies need leading towards paths 
thought out to involve them in the transition to the 
circular economy. To this end, analysis and visual 
representation tools able to guide companies 
to fully grasp the scope of their ecosystem and 
to visualise the interdependencies within it as 
opportunities for a circular development are 
required. Such systemic analysis becomes an 
important benchmark to spot potential problems 
in complex scenarios so as to avail sustainable 
solutions for the future.

The analysis and what emerges from it in terms 
of practical implementation is based on the 

Planning Relations  
to Implement the 
Circular Transition

For the transition to the circular economy to be successful one needs to take  
into account not only technical aspects but also its social and cultural 
consequences. So, the systemic designers’ role becomes increasingly important, 
as it is able to single out and enhance relation networks – the food being  
one of the most important – connecting economic systems with local  
and social contexts.

by Emanuela Vedovati

Emanuela Vedovati 
operates in the sectors 
of CSR and circular 
economy strategies. 
As a consultant for 
Terra Institute she 
advises small and large 
companies in various 
sectors, paying particular 
attention to the relation 
with customers, on-going 
dialogue and listening to 
needs.
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“systemic design” principles promoting  
(1) a change in resource management that  
would lead to an on-going matter metabolisation 
from a system to the next and (2) an activation  
of new and renewed relations amongst players 
able to improve people’s general wellbeing.  
In practice, in the first corporate step, the 
system’s current arrangement is planned with  
its boundaries, components, players, cruxes  
and relations. Matter and energy flows are 
defined as well as impacts – both positive and 
negative – that the company activates with its 
operations. Such analysis is carried out with 
the aid of international benchmarks such as 
planetary boundaries and the social foundations 
of Kate Raworth’s doughnut economics or SDGs 
as defined by the United Nations.

Based on what has emerged and the data 
collected, a business can single out not only 
problems and criticalities but also potential 
leverage for change necessary to define new 
complex systems. Through a dialogue amongst 
specialists, economists, humanists and other 
relevant stakeholders, a new system is designed; 
a new production approach based on a relation 
amongst processes and players leaving a positive 
footprint in environmental, social and economic 
terms (thus not limited just to eliminate the 
negative one). The next step is the modelling 
and analysis (through social and environmental 
life-cycle studies – S-LCA and LCA) of real 
impacts deriving from the activation of the new 
planned system opening the door to its real 
implementation (after drawing out and approving 
the business model and plan). Lastly, still through 
the above-mentioned reference framework, we 
can start ongoing monitoring able to support and 
supervise the system’s continuous evolution.

For instance, this system has been used by 
Loacker, an Italian confectionary company 
manufacturing wafers, chocolate and by-products 
based in South Tyrol. Thanks to Terra Institute’s 
guidance and advice, Loacker redesigned its 
supply chain of one of its strategic raw materials 
– hazelnuts – a symbol of South Tyrol’s high 
quality. 
The objective that has guided and is still guiding 
the project is to guarantee the supply of this 
strategic ingredient while extending producer 
responsibility along the entire production 
chain and going beyond the business-supplier 
relationship through the creation of strategic 
alliances aimed at minimizing discontinuity, value 
and information losses along the value-creating 
chain. To set this project in motion, the company 
decided not to act alone, it bought land in suitable 
areas (in this case in Maremma, in Southern 
Tuscany) where growing hazelnuts. This was 
followed by the analysis of potential issues and 
players in the arising system and the connections 
already in place as well as the agro-social-cultural 
context which the company was entering.  
This led to the creation of relationships with 

growers in Tuscan Maremma, a privileged area 
from a climate and soil-composition point of view  
for growing hazelnuts, resulting in the signing  
of multi-year collaboration contracts (such  
as chain agreements and network contracts)  
with the aim of giving new impetus to the local 
farming panorama. 
So as not to lose sight of the project’s goal,  
in collaboration with the company, we outlined  
a vision that could be shared and implemented 
with all players involved as well as a plan, borne 
out of a dialogue with several stakeholders, 
spelling out key sustainability points, which must 
be used as reference by everybody, regarding the 
environment (cultivation and irrigation method, 
biodiversity guarantee, type of plant, use of crop 
residue, renewable energy, research), social 
aspects (creation of local added value, contract 
sustainability and continuity, training and know-
how transfer, transparent relations and dialogue, 
working conditions) and economic aspects (price 
accuracy and composition, support for loan 
application, purchase guarantee, creation of 
infrastructure supporting the local economy). 
The project, which managed to create an 
important exchange and interaction network,  
has made this family-run business very proud  
and spurred it to extend it, creating new 
collaboration networks along the chain in 
other Italian areas, always aiming at closing 
the gaps along the supply chain, guaranteeing 
environmental justice and dignifying farm work. 
The company announced that it got its EcoMethod 
Certificate – awarded by BMS Micro-Nutrients, 
a Belgian leading company in the field of crop 
foliar fertilisation – confirming that in 2019 in 
Corte Migliorina and Collelungo Estates, thanks 
to foliar feeding, Loacker managed to reduce CO2 
emissions by 91.34% compared to conventional 
fertilisation. 
Loacker’s story, as well as that of many other 
companies that over the years have embarked  
on a similar journey, is proof that the transition  
to a circular approach through system design, 
is not only feasible but also measurable and 
certifiable. Advantages are equally palpable 
and translated into stronger relationships with 
suppliers and customers because old contractual 
agreements are superseded by the creation of a 
solid and dynamic network. An extended network 
in which the initiator company plays a strong 
inclusive leadership role. 

Terra Institute,  
www.terra-institute.eu/en

Barbero S., A. Pallaro, 
“Systemic design and 
policy making: The case 
of Retrace project”, 
Proceedings of the Relating 
Systems Thinking and 
Design (RSD5) Symposium, 
Toronto, ON, Canada, 13-
15 October 2016;  
tinyurl.com/yy7qae86

K. Raworth, Doughnut 
Economics, Random 
House Business 2017;  
bit.ly/33T9hRs

Bistagnino L., 
“Systemic Design”, 
Design the Production 
and Environmental 
Sustainability, Slow Food, 
Bra 2011.

https://www.ryerson.ca/content/dam/cpipe/documents/How/BARBERO-PALLARO%20Systemic%20Design%20and%20Policy%20Making.pdf


Zootechnics Has  
Always Been Circular

Meat production is just one part of what can be  
obtained from farm animals. In fact, thousands of  
everyday objects are derived from them, as are thermal  
energy and renewable electricity. This is an important,  
oft-forgotten contribution to the circularity of the food 
industry.

by Andrea Bertaglio
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When discussing animal farming, our mind 
tends to jump straight to the production 
of meat. However, this is just one part of 
what can be obtained from farm animals. 
Bags, shoes, medical devices and heart 
valves, soaps and fertilisers, natural 
rennet and biogas, bricks and cosmetics, 
candles and lubricants: these are just a 
few examples of the enormous amount 
of products and by-products that are 
obtained from livestock. The amount of 
meat destined for human consumption as 
food varies depending on the type of animal, 
its dimensions, and its species. In the case of 
pigs, for example, it amounts to approximately 
18%, while for cattle the percentage increases 
to 33-35%. Even manure and meat by-products 
are used to produce energy. The only thing that 
cannot be used is residual waste that might 
carry infections (such as veterinary waste or 
diseased carcasses), which must be disposed 
of in specialised plants.
Therefore, it can be said that meat production 
is virtually waste-free. Cattle farming sets 
a striking example: up to three thousand 
products can be derived from a single animal; 
from leather to organic fertilisers, from 
cosmetics to paint, from heart valves and 
tissue for gum reconstruction all the way to 
pet toys. More advanced farms also produce 
energy, thanks to methane and biogas derived 
from manure and slaughter waste. Many 
companies are now self-sufficient (or even 
have a net-positive balance) in the production 

of heat and electricity, thanks to waste 
enhancement practices. This reduces the  
need to use fossil fuels or nuclear energy  
and allows farmers to redeploy waste materials 
that would otherwise be very difficult to 
dispose of.
“Zootechnical systems, especially those 
in the Mediterranean, have always enacted 
circular practices” explains Giuseppe Pulina, 
Professor of Zootechnics in the Department 
of Agriculture at the University of Sassari. 
“If we consider the exponential increase in 
landfill volume, we see that this is exclusively 
composed of inert materials. These are things, 
or parts, that derive from the extraction and 
processing of raw materials (oil, metals, 
minerals, rocks). We will not find any trace of 
waste from meat production, evidence of the 
fact that in the very short term, everything that 
was produced has reentered the natural cycle.” 
Of course, Pulina notes, work instruments, 
such as tractors and milking machines,  
non-recyclable containers, like plastic  
feed bags and containers for medicines,  
as well as waste from the conversion  
and modernisation of buildings are inert 
materials that end up as landfill if improperly 
disposed of. “However, the production of 
material assets requires tools, and thus, with 
equal recycling opportunities, we can say 
that zootechnics (and all of agriculture and 
forestry) originates products that don’t end  
up as landfill or that need to be recycled,” 
Pulina reiterates.

Andrea Bertaglio  
is a journalist specialising 
in sustainability, 
climate change, and the 
environment, focused 
especially on issues 
related to electric mobility 
and the food industry.  
In 2007, he worked for  
the Centre on Sustainable 
Consumption and 
Production, born from the 
collaboration between 
UNEP and the Wuppertal 
Institut, in Germany.
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In any case, here are some concrete  
examples. Cowhide is used to produce  
leather destined to become shoes, bags,  
belts, sofa covers, and upholstery for cars, 
boats, or planes. Meat co-products and  
by-products are also very important in the 
medical sector: cows and pigs provide the 
pericardial tissue used to prepare medical 
devices such as heart valves and tissue for 
gum reconstruction. Furthermore, bones  
and pork rind are used in the pharmaceuticals 
industry for the encapsulation of medicines. 
Cartilage and other connective tissues from 
cattle, aside from their use in medicine and 
dentistry, are also very effective as matrices 
for growing tissue. Bones and other tissue 
unsuitable for human consumption find 
further use in the production of protein flours, 
fertilisers, and pet food. They are also used 
to make pet toys and dog chews. The most 
commonly used cow bone is probably the 
shin: scraped and sterilised, it becomes an 
ingredient for pet food. Bone flour contains 
nutrients, minerals, and natural microelements 
that makes it a good natural fertiliser, as well 
as an important ingredient for cat and dog 
food, where it adds a consistent supplementary 
amount of calcium.
An extra section should be set aside for the 
discussion of fat. Cow and pig fat are used  
in the cosmetics industry to make soaps, 
creams, and lipsticks. Chicken fat, on the 
other hand, is used to make animal feeds and, 

increasingly, for the production of biodiesel. 
In 2011, after having incentivised experiments 
to evaluate the use of chicken (and cow) 
fat for the production of aeroplane biofuel, 
NASA stated that it pollutes much less than 
traditional fuel.

The circularity of animal production is also 
useful for fighting climate change, especially  
as an alternative to traditional fossil-based 
fuels. According to Frank Mitloehner, Professor 
& Air Quality Specialist in the Department 
of Animal Science at UC Davis, anaerobic 
digesters used in farming “are fundamentally  
a way to keep manure in a farm and trap  
the resulting gas. It is then possible to take 
that gas, most of which is methane, and use 
it to produce energy. Or, as often happens in 
California, convert it into gas that can be used 
as fuel, thus replacing traditional fuels such 
as diesel.” Essentially, Mitloehner points out, 
“the use of anaerobic digesters allows for the 
production and capture of biogas, that can 
be burned and transformed into energy or 
converted into renewable natural gas (RNG) 
that can be used to power fleets of vehicles. 
Biogas RNG is the fuel with the highest 
negative carbon emissions on the market, 
which means it extracts carbon from the 
atmosphere!”
Circular bioeconomy applied to animal farming 
is a sustainable solution for reducing waste, 
food losses, and land use. Aimable Uwizeye, 

Nasa, Chicken Fat Fuel 
Emissions Look Cleaner, 
Greener,  
www.nasa.gov/topics/
aeronautics/features/
aafex_biofuels.html

In the zootechnics 
industry, animals have 
a key role: as well as 
providing essential 
materials to the 
automotive, medical, and 
cosmetics sectors, they 
produce natural fertilisers 
that can replace synthetic 
alternatives and thus 
contribute significantly 
to mitigating climate 
change.
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Livestock Policy Officer at the FAO, gives 
the following example: “Pigs are omnivores, 
and have been fed leftovers since they were 
first domesticated. In traditional pigmeat 
production systems, pigs make a significant 
contribution to food waste reduction and 
convert the waste into high-quality protein. 
In this case, pig farming is an optimal 
solution for sustainable production, which 
can be easily integrated into the circular 
bioeconomy.” Japan and South Korea have 
introduced policies to facilitate the use of 
industrial food waste as eco-feed for pig 
farms. “The productive process for eco-feed 
is highly regulated, from food waste collection 
to heating, processing, packaging, and 
distribution to pig farms,” Uwizeye explains. 
“These regulations have increased the safety 
and traceability of eco-feed, reducing the 
risk of infections like foot-and-mouth disease 
(FMD) and African swine fever. Thus far,  
these countries haven’t reported a single 
outbreak of FMD.”

According to Jean-Louis Peyraud, Deputy 
Scientific Director for Agriculture at INRAE 
(the French National Research Institute for 
Agriculture, Food and Environment),  
“circular and sustainable agri-food systems 
must integrate agricultural and animal 
production with the efficient use of non-
renewable (or less renewable) resources. 
The goal is not only to produce healthy food 
at affordable prices but to eliminate losses 

by recycling biomass from different sectors, 
reducing gross greenhouse gas emissions, 
and contributing to the removal of CO2 from 
the atmosphere. All of this helps maintain 
ecosystems, guarantee resource security,  
and adapt to climate change. Ruminants  
– Peyraud continues – will have a key role  
in circular agri-food systems, thanks to their 
ability to process cellulose, which is by far 
the most abundant carbohydrate produced 
through photosynthesis.”
Ruminants enrich the soil with organic 
fertilisers, as opposed to synthetic  
ones. They can help reduce the use of 
pesticides, enhancing biomasses derived  
from more diversified crop rotations.  
They are also essential for rural vitality in  
many European regions”. In conclusion,  
one has to wonder whether zootechnic 
production is really as unsustainable as it  
is generally depicted. 

Institut National 
de Recherche 
pour l’Agriculture, 
l’Alimentation et 
l’environnement,  
www.inrae.fr/en
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Packaging, cartons, wrapping. These 
objects often go unnoticed, but they 
feature prominently in our day-to-day lives, 
especially when we go shopping. In most 
cases – from pasta to packaged fruit, from 
biscuits to drinks – they are made entirely, 
or partially, of plastic materials. These 
are useful for preserving product quality 
for longer, but they are often difficult or 
impossible to recycle.
For the past few months, however, an alternative 
has hit supermarket shelves: a type of food 

packaging that is fully compostable, made from 
plant-based materials, that can be recycled  
with wet waste and turned into soil improver. 
This innovation was launched by wholegrain 
foods brand Misura – part of Colussi Group,  
a leading Italian food company – and is  
the result of a partnership with biochemical 
company Novamont that began over two years 
ago. The project, as well as benefiting from  
the scientific expertise provided by the  
University of Gastronomic Sciences in Pollenzo 
and by Slow Food, has engaged an entire 

Goodbye Plastic: 
Misura Packaging  
Is Now Compostable

The first fully compostable packaging for pasta and snacks, 
developed in collaboration with Novamont, hit the shelves  
a few months ago. But this is just a starting point. “We want  
to be trailblazers, leading to more and more sustainable 
companies,” says Misura’s President, Angelo Colussi.

by Daniele Lettig 
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Prima Comunicazione.
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industrial supply chain with the shared goal  
of environmental sustainability. The companies 
involved, all Italian, are SAES, Sacchital, 
TicinoPlast, and IMA. The project’s grander  
aim is to spark a true “green revolution”  
in the agri-food sector, by piloting a scheme 
that could spread from Italy to other European 
nations, like in the case of biodegradable 
shopping bags.

“We are ever more aware that the natural 
balance has been shattered. The Covid-19 
emergency made this even clearer,” said 
Massimo Crippa, commercial director at Colussi 
Group. “Our departure point was this:  
recent research shows that over 80% of 
consumers say they are willing to perform  
small daily actions” to help reduce pollution  
and environmental impact. And given that  
“the agri-food industry accounts for one-quarter 
of global greenhouse gas emissions, the future 
also depends on what is in people’s shopping 
carts. With our new compostable packaging,  
we wanted to give people the chance to make  
a choice.”
While compostable yoghurt and ice cream  
pots were already available on the market,  
what Misura has done is an absolute novelty.  
For the first time, a fully compostable packet  
has been deployed for non-fresh products, 
that have to survive on the shelf for at least 
a year, without changes to their organoleptic 

Gruppo Colussi,  
www.colussigroup.it

http://www.colussigroup.it
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characteristics 
or loss of 

quality. Currently, 
the new material – made 

of stacked layers of Mater-
Bi (the “mother” of Novamont’s 

bioplastics), cellulose, and plant-based 
lacquers – is being used to package single-

portion snacks in the “Natura Ricca” range,  
as well as wholegrain pasta. Furthermore,  
the plastic that was being used for other 
products has now been replaced by FSC-
certified paper packaging derived from 
sustainably managed forests, where preservation 
and soil care are guaranteed. All in all, 2.5 
million items of traditional plastic packaging 
have been replaced, which would have covered 
an area the size of over 50 football fields.  

Thus, by the end of 2020, Colussi 
Group expects to reduce the amount 

of plastic they put on the market by  
52% compared to last year. This figure is  

set to reach 79% by 2023, as the compostable 
packaging will be extended to other Misura 
products. The company has also implemented 
several other green projects: since 2019,  
Misura facilities have been entirely powered  
by electricity from certified renewable sources, 
cutting over 6,500 tonnes of greenhouse  
gases; furthermore, the brand has funded  
10 reforestation projects in Turin, Milan, 
Pordenone, Sant’Arcangelo di Romagna, Palo 
Laziale, Rome, Vesuvius and Gargano National 
Parks, and the Calanchi di Matera, for a total  
of 13,400 trees.

“Using renewable materials and creating 
compostable products – Crippa explained –  
is truly revolutionary. When we first started,  
we did not know if we could do it, but now  
we know it is possible. We are the first,  
but we do not want to be the only ones.  
We were pioneers, alongside the other 
companies we worked with – who produced  
the machinery, and the packaging materials – 
but we think that this project has to be open  
and available to the whole world.”
According to Catia Bastioli, CEO of Novamont, 
compostable packaging “is a product  
that symbolises the work that has been  
done in the bioplastics sector in Italy,  
and a concrete example of what the application 
of a circular bioeconomy model can do  
to change the development paradigm,  
generating resources instead of destroying  
them. It is not the final product of a journey,  
but a starting point for experimentation  
and common growth, with new solutions  
that affect the entire supply chain.”  
And Colussi Group will be at the forefront,  
as stated by its President, Angelo Colussi: 
“Human and environmental wellbeing cannot  
be separated. They must go hand-in-hand 
and look to the future, for this country and 
the planet. A company like ours, with its 110 
years of history, is more than ready to take on 
a challenge that involves long-term strategic 
thinking. We made a choice aimed at consumers 
who we know are growing more and more aware, 
and we hope to be the trailblazers, as we have 
been before, and bring about a world where 
companies are ever more sustainable and 
respectful of nature.” 

Human and environmental 
wellbeing cannot be 
separated. They have 
to go hand-in-hand and 
look to the future, for this 
country and the planet.  
A company like ours, 
with its 110 years of 
history, is more than 
ready to take on a 
challenge that involves 
long-term strategic 
thinking.



“Filiera Futura”:  
An Organisation  

to Drive Innovation  
in the Agri-Food Sector 

The organisation includes the University of Gastronomic Sciences  
in Pollenzo, Coldiretti (the Italian National Confederation  
of Indipendent Farmers), and 16 banking foundations led  

by Fondazione CRC (Cuneo). The aim is to share solutions in response  
to the post-Covid crisis.

by Daniele Lettig 
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Giving the transformation of the agri-food 
sector a push in a green and sustainable 
direction. This sums up the objectives 
of “Filiera Futura” (Supply chain of the 
future), an organisation founded on 15th 
May that brings together the University of 
Gastronomic Sciences in Pollenzo, Coldiretti 
(the Italian National Confederation of 
Indipendent Farmers), and 16 Italian  
banking foundations. Over the past few  
months, the organisation has launched its  
first projects.
Fondazione CRC (the Cuneo Savings Bank 
Foundation) took the lead on the project and 
was joined by other institutions that represent 
several different Italian territories.  
Membership could still increase going 
forward. Currently, the partners are the 
Province of Viterbo Savings Bank Association, 
Fondazione con il Sud, the Friuli Foundation, 
and Foundations linked to the Savings Banks 
in Genoa, Biella, Bolzano, Fabriano and 
Cupramontana, Gorizia, Jesi, Lucca, Padua 
and Rovigo, Saluzzo, Turin, Vercelli, and 
Volterra. They all joined forces to create shared 
innovation projects in several contexts: agri-
food 4.0, global marketing of local products,  
the digital transformation of farming companies, 
social agriculture, sustainable production,  
and attracting EU resources.
The origin of “Filiera Futura”, according to its 
President (and CRC Foundation President) 
Giandomenico Genta, “demonstrates that  
high-quality agri-food production is a key 
strategic sector for Italy’s future. This is 

especially true today, with territories trying 
out innovative solutions in response to the 
Coronavirus crisis.”

The association established a series of 
Guidelines, in which it is stated that the idea 
of coordinating and sharing the good practices 
developed by participating agencies was born 
from the awareness that the changes that  
have happened in Italy’s agri-food sector over 
the past few decades have not always been 
positive. In many cases, in fact, they led to  
“the impoverishment of quality and tradition. 
Today, the challenge is to innovate in the 
agri-food sector while protecting an unrivalled 
wealth of biodiversity, knowledge, customs,  
and traditions. Furthermore, the imperatives  
of increased sustainability and ongoing climate 
change necessitate a revision of models and 
procedures,” reflecting on “new paradigms that 
can link required innovation processes with 
the protection and conservation of traditional 
modes.” All with an eye to economic, social,  
and environmental sustainability. In practice, 
this means “promoting the restoration of 
production and supply chains, landscapes,  
and human settlements, and supporting 
recovery projects for land, production facilities, 
and artisanal knowledge” with an aim to 
“restore healthy local economies and new 
tourist attractions. Together, these can help 
relaunch the job market, even for younger 
generations.”
A network-based initiative like “Filiera Futura” 
is “more vital to achieving innovation at the 
current moment than ever before. Skills and 
resources are being pooled in a context  
– the agri-food sector – in which our country 
has always excelled,” stated Gilberto Muraro, 
President of the Padua and Rovigo Savings  
Bank Foundation, and the organisation’s  
Vice-President. The other Vice-President  
(and President of the Lucca Savings  
Bank Foundation), Marcello Bertocchini,  

“Filiera Futura” 
association,  
tinyurl.com/y2oglej8

https://www.unisg.it/comunicati/costituita-lassociazione-che-sosterra-iniziative-di-innovazione-nel-settore-della-trasformazione-agroalimentare-14-fondazione-di-origine-bancaria-universita-di-scienze-gastronomiche-e-coldi/
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also added that “pursuing economic, social,  
and environmental sustainability is a 
fundamental precept in combining the 
enhancement of biodiversity with the needs  
of people, agencies, and production activities.”
During the initial start-of-works meeting, 
which took place in early July, President Genta 
explained that “the key challenges to guarantee 
the existence of Italian agri-food supply chains 
are wide-ranging: the openness of global 
markets, climate change, efficient resource and 
energy use, and citizen health.” None of these 
can be tackled at a local level.
The Guidelines establish three work streams: 
production, distribution, and consumption.  
In terms of production, “Filiera Futura” aims 
to protect traditional, high-quality production, 
supporting small and medium enterprises 
by increasing their level of innovation and 
promoting the use of new technologies to bring 
about a more circular production process. 
Additionally, there will be incentives for the 
creation of more transparent supply chains,  
and the implementation of certain social 
agriculture projects that have already been 
pioneered by some members.
In terms of distribution, the association’s 
focus is on direct sales, even through online 
platforms. Bringing smaller farms online, 
supporting the creation of local markets, 
and incentivising the development of virtual 
and material connections with large urban 
areas will help change resource flows, which 
currently favour cities to the detriment of rural 
areas. Finally, with regards to the issue of 
consumption, the Guidelines state that to raise 
awareness among consumers about agri-food 
innovations “it is essential to ensure adequate 
support to education processes regarding food 
and food culture among all generations.”  
This can be achieved through various initiatives, 
such as disseminating new teaching models 
relating to food education in schools, promoting 
territories through sustainable and high-quality 
tourist attractions, and training professional 
“gastronomic guides” that can join or replace 
producers in describing and sharing local 
realities.
To achieve all these goals, the Guidelines 
propose a strategy that is structured across 
various points: the analysis of existing 
processes along the entire supply chain,  
from verifying existing biodiversity to evaluating 
the environmental impact of local production 
and the impact of technology on local 
communities; the identification of legal  
and organisational constraints that prevent 
renewal; and the implementation of innovative 
projects and coherent training initiatives 
that – while accounting for what is there and 
overcoming obstacles – can drive rebirth: 
agriculture 4.0, digital communication, 
e-commerce.
“Over the next few years, agricultural production 
will become the paradigm of a new strategic 

economy that can rebuild social relations 
and traditions, ensure land management 
(even for marginal territories), and promote 
environmental sustainability,” concludes  
Slow Food founder Carlo Petrini, who 
was chosen as Honorary President of the 
association’s Scientific Committee.  
“The ability to face the challenges and grasp 
the opportunities that come with technological 
innovation will be the vital requirement for this 
economy to develop. In this context,  
“Filiera Futura” will undoubtedly be able  
to provide a significant contribution, even  
in terms of post-crisis recovery.” 
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Plates, Containers,  
Doggy Bags:  
Aluminium  
Is the Enemy  
of Waste
100% of the aluminium produced in Italy  
is recycled. This demonstrates the central  
role played by this metal in the circular 
economy. Thanks to its characteristics, 
aluminium also facilitates designs that lead  
to less waste, by reducing the weight  
and thickness of packaging.

by Giorgia Marino
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From bottle caps to yoghurt lids, from coffee 
capsules to mayonnaise tubes, without 
forgetting, of course, takeaway containers 
and tinfoil: 90% of aluminium packaging is 
deployed in the food sector. 70% of this, from 
supermarkets or shops, ends up in our homes. 
From here, hopefully, it will be sent to be recycled, 
to continue its long life.
In fact, aluminium can be said to be the circular 
material par excellence: 100% recyclable  
(with energy savings of 95% compared to virgin 
production), potentially ad infinitum. Europe tops 
per-capita recycling tables, and Italy excels in this 
context, with 100% of production derived from 
recycling.

Preventing waste and saving food

If aluminium is a circularity champion, it is not 
“only” because of its high recyclability coefficient. 
Applying the principles of the circular economy 
also involves “prevention”: preventing excessive 
waste at source – in the design phase –  
by reducing the thickness and weight of 
packaging and making it more homogenous; 
preventing waste, both in terms of the container 

and the product itself. “From this point of view, 
the use of aluminium is already preventative,” 
explains Stefano Stellini, External Relations 
Manager at CIAL – the Italian National Aluminium 
Packaging Consortium. “It is always homogenous, 
regardless of what packaging it is used for.  
Its thickness can go from a few microns for foil, 
which can then be layered, all the way to the rigid 
version used for spray cans. No more than the 
required quantity is used.”
In terms of avoiding food waste, aluminium’s 
characteristics make it one of the most precious 
allies for this type of prevention. “It is a material 
that, more than any other, offers excellent 
properties as a barrier against light, bacteria, 
oxygen, and condensation,” Stellini continues. 
“This increases products’ shelf-life, minimising 
the production of bio-waste. Aluminium  
also preserves food temperature more than  
any other material, meaning that foil and 
containers are perfect for takeaways and  
doggy bags.”
In 2015, CIAL launched the “Tenga il Resto” 
(“Keep the Change”) initiative to promote the 
anti-food-waste use of aluminium. Throughout 
five Italian provincial capitals (Monza, Arezzo, 

“Tenga il Resto”,  
www.cial.it/tengailresto

CIAL,  
www.cial.it/english-posts

CIAL, the Italian National Consortium for 
the Recycling of Aluminium Packaging

CIAL (Consorzio Imballaggi Alluminio)  
is a not-for-profit Italian consortium 
involved in the recovery and recycling  
of aluminium packaging post-consumption, 
derived from separate waste collection 
within municipalities. Like other 
consortiums in the Conai (Italian National 
Packaging Consortium) system, CIAL 
applies the criteria of extended producer 
responsibility.
Currently, CIAL counts 246 members,  
421 partnered operators, 221 platforms,  
and 12 foundries spread across Italy.  
These all work together to ensure 
aluminium is collected, treated, recycled, 
and recovered.
The municipalities that collaborate with 
the Consortium are 5,406 (over 68% of 
Italian local Councils), for a total of 45.5 
million citizens involved (75% of the Italian 
population).
In 2019, CIAL recorded a 22.6% increase 
in separate waste collection compared to 
the previous year, with a total recovery of 
aluminium packaging (recycled + deployed 
for energy recovery) equal to 55,900 tonnes 
of the 73,400 tonnes placed on the market 
in Italy that year. Recycled packaging 
made up over 51,400 tonnes, meaning that 
381,000 tonnes of CO2 emissions were 
avoided, and energy equivalent to 164,000 
tonnes of oil was saved.

http://www.cial.it/tengailresto/
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Pordenone, Cremona, and Pavia) and three 
Provinces (Macerata, Gorizia, and Treviso),  
the Consortium provided participating restaurants 
with aluminium containers in which customers 
could take home their leftovers. Not only do these 
convenient doggy bags avoid food waste, but they 
are also fully recyclable after use.

Aluminium for Picnics

So far, plastic plates have unfortunately 
dominated the picnic, barbecue, and birthday 
party markets. But their days are numbered.  
With the EU Directive on single-use plastics 
coming into effect in January 2021, non-recyclable 
plastic crockery will become a thing of the past. 
The race for replacements is well underway,  
and aluminium has all the credentials to become 
the perfect successor.
Single-use aluminium plates actually already 

exist, and not only are they 100% recyclable,  
but they are also produced using material derived 
entirely from post-industrial recycling (from 
processing scraps picked up from companies, 
chosen, and re-fused to create new laminates). 
This minimises their environmental impact, in 
terms of life-cycle assessment. A patent for 
these products was filed by Italian company 
Contital, which already markets aluminium 
plates – “naked” or lacquered – for domestic and 
restaurant use. They are of course fully certified 
and tested for use with all food types.  
They are suitable for freezing and deep-freezing, 
as well as use in traditional and microwave ovens. 
Contital plates have already received two awards 
for their design (ADI Packaging Design, A’ Design 
Award) and the Alufoil Trophy (awarded by the 
European Aluminium Foil Association – EAFA 
in the “Innovative Use For Aluminium Foil” 
category). 

Contital,  
www.contital.com/en



Metal Food  
Packaging 

in Pole Position During  
the Coronavirus Crisis

Airtight, long-lasting, safe: metal food containers are undoubtedly among  
the most-used products in the world during the Covid-19 emergency,  

which, inevitably, has also affected our kitchens. Steel and aluminium packaging, 
thanks to these materials’ properties, ensures hygiene and safety. The continuous 

recyclability of the raw material means that this kind of packaging is also made  
to be long-lasting.

by Antonella Ilaria Totaro
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Ricrea – Consorzio 
nazionale per il riciclo  
e il recupero degli 
imballaggi in acciaio,  
www.consorzioricrea.org

Food stored in metal cans and containers 
seems to have been customers’ preferred 
choice during the Covid-19 emergency.  
At the international level, in fact, the 
market for metal packaging is experiencing 
a phase of significant growth, thanks  
to the reliability of steel and aluminium. 
These materials both preserve the 
nutritional qualities of products as well 
as being ideal for wasteless end-of-life 
recycling.
Evidence of this booming market, among  
other things, comes in the form of a Nielsen 
study conducted in Italy, which shows a 
marked increase in retail demand for canned 
tomatoes (+82.2%), tinned meats (+56%),  
and tuna preserved in oil (+33.6%). The 
Research Office at Confagricoltura (the 
Italian General Confederation of Agriculture) 
corroborates this data, finding that purchases 
of canned foods have increased by 29%  
overall.
The reason for the boom is fairly obvious: 
vegetables, pulses, meat, and fish are 
practical, safe, and economical food products. 
Furthermore, as stated by Giovanni Cappelli, 
Director-General of ANFIMA (the Italian 
National Association of rigid metal packaging 

manufacturers), “cans, tins, and jars are real 
natural safes, they protect foods from all 
external agents and avoid waste.” Even the 
WHO Regional Office for Europe suggested  
the purchase of canned pulses, vegetables, 
and fish in its food and nutrition tips for  
self-quarantine.

The increased use of metal food packaging 
also led to an increase in the waste collection 
and recycling of steel packaging, which 
rose by 16% in the first trimester of 2020. 
According to data from Ricrea (Italy’s National 
Consortium for the Recycling and Recovery of 
Steel Packaging), a total of 40,606 tonnes were 
recovered. Certainly, the increased amount of 
time people spent at home during lockdown 
led Italians to take more care in the correct 
disposal of waste, with a subsequent upsurge 
in the amount being recovered. The entire  
steel recycling sector was put to the test,  
but it overcame the challenge.

Despite the emergency and the difficulties  
at steelworks, which were not able to operate 
in the first weeks of lockdown, the situation 
steadily went back to normal. This showed  
how the recycling of steel packaging, with  

OMS, Food and nutrition 
tips during  
self-quarantine,  
bit.ly/2ZoKZxb

https://www.consorzioricrea.org
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/technical-guidance/food-and-nutrition-tips-during-self-quarantine
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a percentage above 80%, remains a feather  
in Italy’s cap at the European level.  
Federico Fusari, the Director of Ricrea, points 
out that the growth trend recorded in the 
first part of this year is very strong indeed, 
especially in Central and Southern regions 
where recycling grew by 31.5% and 35% 
respectively.

Loop – a company founded in the US by Tom 
Szaky, former CEO of TerraCycle – is another 
good example that demonstrates how steel 
is among the most sustainable and durable 
options in terms of packaging. Loop offers a 
reusable packaging service that is currently 
available in the United States, the United 
Kingdom, and France. The products they offer, 
in partnership with multinationals such as 
Danone, Unilever, P&G, Colgate, and Clorox, 

deploy stainless steel to contain numerous 
products, from ice cream and shampoo  
to detergents and dog food. After having  
used the products, customers can leave  
their empty containers in a Loop bag outside 
their front door, or return them to supermarket 
chains like Tesco and Walgreens where  
the products were originally purchased.  
The packaging is recovered and cleaned  
before being refilled with products and sent  
on to supermarket shelves and customers’ 
homes.

Whether it is reused or recycled, steel food 
packaging – so useful during quarantine –  
can be given new life, transformed into nails, 
bolts, construction beams, railway tracks,  
or street furniture, among many other things.  
A good way to close the circle. 

Loop, loopstore.com

See “Here Comes Loop”, 
Emanuele Bompan’s 
interview with Tom Szaky, 
Renewable Matter, n.28, 
July-August 2019;  
www.renewablematter.
eu/articles/article/here-
comes-loop

https://loopstore.com
https://www.renewablematter.eu/articles/article/here-comes-loop
https://www.renewablematter.eu/articles/article/here-comes-loop
https://www.renewablematter.eu/articles/article/here-comes-loop


The circular economy is the driving force 
behind innovation. Italy can become  
a one-of-a-kind laboratory for the 
development of circular business models  
in the world. Enel knows it all too well as 
one of the leading international operators 

and it is helping the transformation of  
the utilities sector, basing its own 
strategy on renewables and technological 
innovation.
“Second life” is the key expression for Enel’s 
projects, starting from reusing old plants.  

Second Life…  
is Circular!

Even in the energy sector, innovation cannot disregard the 
circular economy and Enel knows it all too well. So much so  
that it embarked on an ambitious journey focused on a paradigm 
shift of production systems and on the involvement of the  
whole value chain.

by Cristina Bellon
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With this aim, Enel created a company for  
the reconversion of unused areas in Italy, 
in the vicinity of strategic locations such as 
harbours, airports and freight terminals.  
In their second life, these will serve as  
customs warehouses for container stocking 
and maintenance, distribution and sorting  
and possibly in situ goods transformation.  
It is a virtuous example of innovative 
production cycle rethinking, resource 
optimisation and a source of new jobs. 
Furthermore, it represents a saving of millions 
of euros in customs duties for Italy.  
The two pilot sites – the areas of Eugenio 
Montale power plant in La Spezia and 
Marzocco power plant in Leghorn – could be 
already operational starting from early 2021.

The new “Supplier Development Program” 
became a sensation and it was created 
to support the supplying company chain 
and to equip it with the necessary tools for 
financial, management growth and geographic 
expansion. It started in Italy and it will be 
extended to other countries where the group 
operates. Besides sharing the sustainability 
requirements with its own partners, Enel offers 
its competence while providing useful services 
from management training to innovation 
strategies, the circular economy and 
internationalisation, up to financial support, 
which is key in this phase of liquidity crunch.

Enel’s green choice entails a paradigm shift  
of production systems and the involvement 
of the whole value chain. Such milestones in 
2017 led to the formation of an Alliance for 
the circular economy with Italian companies 
leading in various production sectors.  
As a promoter of such Alliance, Enel signed 
a manifesto with seven iconic Made in Italy 
companies. To date, 17 companies have joined 
the Alliance.
News of the website launch arrives whilst the 
Alliance presents the new Position Paper for 
the circular economy where it outlines a Road 
Map for Italy. A journey where competence 
contamination and interconnections help 
sharing experiences, the creation of synergies 
while overcoming divides between industrial 
sectors and promoting a dialogue not 
only amongst its own members, but also 
with startups, citizens, institutions, local 
governments, universities, research centres 
and the third sector.

2020 Position Paper data speak volumes.  
The circular economy’s potential would 
lead to the creation of 700,000 new jobs in 
the European Union over the next decade, 
to a concurrent 10% saving of raw material 
purchase and to a 17% drop in CO2 emission 
with investments that could exceed €350 
billion over the next five years.
The linear economic model “take/make/waste” 

tends to favour automation while slashing jobs 
and leading to resource exploitation, with more 
waste and ensuing costs while the circular 
model aims at keeping the value of goods and 
materials. A model that is actually based on 
services, on extensive maintenance and value 
recovery where labour is crucial.
The concept of waste will necessarily have to 
be redefined. Current laws on the End of Waste 
are based on the notion that waste no longer 
contains any value components. In Italy, every 
year, 30 million tonnes of urban waste and 153 
million tonnes of special waste are produced. 
Waste management is worth about €28 billion 
and contributes about 0.5% of national added 
value. In 2016, Italy recycled 68% of total 
waste (as against 57% of European average). 
Since the Italian industrial sector is based 
on high-end and luxury goods, our products 
are more durable. This is why the resource 
productivity index (€3.6 euro of GDP per kilo of 
used matter) ranks us second after the United 
Kingdom and the Netherlands, while we are 
ranking first for the lowest consumption matter 
per capita (8.1 tonnes per year).
The Alliance introduces both five macro 
targets – effective governance, regulatory 
streamlining, sustainable innovation, KPI  
(key performance indicators) evaluation  
and awareness campaigns – and the 
appropriate national and local strategies to  
be implemented in specific time spans.  
So, the Alliance’s three flagships focus on 
a national strategy including goals and a 
timescale for regulatory recommendations,  
the identification of dedicated financial 
resources and mobilisation of private capital. 
Also, new impetus to the national action Plan 
on green public procurement is already on 
the cards, which should be expedited in the 
development and implementation of Minimum 
Environmental Criteria (MEC). When fully 
implemented it could become mandatory  
and reward the most virtuous administrations. 
The third proposal focuses on tax revision 
with the introduction of measures supporting 
sustainable and circular consumption.
Cities and local areas play an important  
role in the implementation of new models.  
A circular city results in a new vision where 
new technologies – included in a holistic vision 
pursuing goals of economic competitiveness, 
environmental sustainability and social 
inclusion – become a wellbeing tool for 
citizens. In an emergency situation, as we have 
witnessed before, cities became networks, 
connections, services, rescue centres and 
solidarity. 

Cristina Bellon,  
a journalist, writer and 
speaker specialised in green 
and blue economy, climate 
policies, energy, clean-tech  
and science writes for the 
Italian publications  
La Stampa, Donna Moderna 
and Panorama. In Italy,  
she is also a reporter for  
the Dutch magazine 
Binnenlands Bestuur.

Enel, www. enel.it/en

Alleanza per  
l’economia circolare, 
www.alleanza 
economiacircolare.it

Position Paper, corporate,  
corporate.enel.it/
content/dam/enel-it/
media/documenti/
position-paper-alleanza-
economia-circolare.pdf
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made out of seaweed, natural sweeteners  
and food colourings from fruit and vegetables. 
Loliware products are 100% bio-based as  
well as biodegradable in the marine 
environment.
LIST – Loliware Intelligent Seaweed 
Technologies – is a material stemming from  
the work of an interdisciplinary group of 
scientists of materials and food, biologists, 
engineers, chemists, industrial designers that 
have been combining the characteristics of 
seaweed with innovative production methods 
while creating high-performing materials free 
from plastic for years.

Seaweed is a renewable resource. According 
to Loliware, seaweed-based products are more 
sustainable compared to other bioplastics 
obtained from materials such as maize,  
because they have a fast lifecycle and can 
renew in a 4 to 6-week time span. Loliware 
straws are also durable: they can withstand  
over 18 hours of continued use.

Loliware is collaborating with several 
companies such as Marriott and Pernod Ricard 
to market millions of straws to replace plastic 
ones. 

Name:

Industry: 

Plus:

Characteristics:

“Straws are just the beginning. In order 
to have the largest environmental impact, 
in the future Loliware will produce 
cups, tableware and packaging entirely 
made from seaweed,” states Chelsea 

Briganti, founder and CEO of Loliware, a 
company that in early 2020 raised 
$6 million in the investment 
round that will enhance R&S 
activities in the algae industry 

as an alternative material to 
plastic.

With glassware first and 
straws later, Loliware’s 
aim – Loliware straws – 
has been for a few years 
to create edible and 
compostable packaging 

by Antonella  
Ilaria Totaro

Loliware: Straws  
Made to Disappear

www.loliware.com

Loliware

Circular packaging

Production of edible and biodegradable 
tableware withstanding over 18 hours  
of continued use

Edible and compostable glasses and straws 
made out of seaweed, natural sweeteners  
and food colourings from fruit and vegetables

https://www.loliware.com
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aerofarms.com hydroponic agriculture, 95% and 40% less 
water, respectively.
LED lighting and spectrum, intensity and 
frequency control provide plants with the  
kind of light they need.
AeroFarms’ system is modular: different 
constructive elements can be stacked 
vertically or horizontally to increase  
or reduce production based on demand.  
The system is used in conjunction with 
patented technologies such as a post-
consumer recycled plastic fabric that  
can be used repeatedly as a sowing, 
germination, growing and harvesting 
substrate.

AeroFarms’ headquarters, set in an old  
steel mill, is located in Newark (New Jersey),  
it is also the biggest indoor vertical farm  
in the world. So much technology and 
engineering to produce Dream Greens, 
pesticide-and-GMO-free leafy greens  
and herbs available all year round and  
sold by Whole Foods. 

AeroFarms, Precision Vertical 
Farming Focuses on Nutrients
AeroFarms

Indoor vertical farming

Laboratory production of leafy greens  
and herbs with superior nutritional  
properties

Patented aeroponic technology for indoor 
vertical farming offering high precision  
and productivity, and low environmental  
impact

Name:

Industry: 

Plus:

Characteristics:

by Antonella  
Ilaria Totaro

Growing the best possible vegetables, 
this is the mission of USA-based B 
Corporation AeroFarms. Aeroponic 
technology patented by this company 
offers lab-controlled growing conditions 
and the ability to select the exact  
size, shape, colour, taste and nutrients  
of grown vegetables. To create superior 
food, both from a nutrient and taste point 
of view, AeroFarms started collaborations 
with chefs and research institutes such 
as Foundation for Food and Agriculture 
Research.

AeroFarms’ system is totally based on strict 
control of data, technology and biology, 
planning micro and macro nutrients, oxygen 
and water. The closed-circuit aeroponic 
system uses, compared to traditional and 

https://aerofarms.com
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The operation is simple: users accessing 
the ResQ application on their smartphone 
visualise a map showing meals made 
available by restaurants, coffee shops, 
supermarkets and bakeries in real time.  
The same users can, therefore, buy by  
credit card or PayPal their favourite meal  
and collect it immediately after placing  
the order.

Catering businesses, for their part, manage 
to turn unsold meals, which would have 
incurred a cost, into extra income. According 
to ResQ Club, 70% of users discover new 
restaurants via this App, so it is also a 
marketing tool that would not cannibalise 
catering businesses’ usual sales because 
it addresses a different pool of users. For 
supermarkets and restaurants trying out the 
ResQ Club service it is cost and risk free: 
indeed, the 25% commission on sales is only 
debited when both partners execute the 
transaction.

“We exist to create a community where 
food waste amounts to zero. Such is the 
company’s mission and the guideline 
inspiring all decisions taken, be it the 
development of a product or any other 
initiative” claims Sauli Böhm, ResQ Club’s 
CEO. With over 3,000 partners, ResQ Club 
is widespread throughout Finland, many 
Swedish cities, Berlin and Warsaw and is 
planning to expand further. 

Name:

Industry: 

Plus:

Characteristics:

The fight against food waste is 
increasingly dependent on new 
technologies. ResQ Club is the Finnish 
startup connecting people to catering 
businesses allowing the former to 
have access to high-quality meals at 
half price and the latter to gain from 
extra income on the food that would 
otherwise be binned.

by Antonella  
Ilaria Totaro

ResQ Club, the App against Food  
Waste Uniting Users and Restaurateurs 
ResQ Club

Fight against food waste

Users have access to good-quality meals  
at a lower cost and restaurateurs benefit from 
extra income

Digital service connecting users to catering 
businesses while reducing the amount of food 
that would otherwise be discarded

www.resq-club.com

https://www.resq-club.com
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specialises in the production of Hermetia 
Illucens (commonly known as Black Soldier 
Fly). Insect larvae feeding on organic  
waste, are true high-quality protein. 
According to Thomas Kühn, FarmInsect 
founder, using these feeds would provide 
animals with the best nutrients balance, 
thus reducing the need for antibiotics  
while cutting behavioural problems in 
farms.

The system developed by FarmInsect 
is based on an automated production 
machine and an IT platform connected  
to a series of sensors guiding farmers 
without any previous knowledge  
through the entire insect production 
process. It takes about a week to  
grow a lot of larvae that can be used 
directly or dried for conservation.  
Besides larvae, the system can produce 
compost helping farmers improve soil 
quality.

Supported from the very start by  
the Technical University of Munich,  
in whose Weihenstephan Science Campus 
the first pilot plant was developed, in 
summer 2020, FarmInsect was included 
in EIT Food Accelerator Network as one 
of the most promising European agritech 
startups. 

FarmInsect: Automated Insect 
Production from Organic Waste

farminsect.eu

by Antonella  
Ilaria Totaro

FarmInsect

Alternative protein

Technology for the production at local level  
of insect-based feed replacing soy and fish  
feed imported from outside the EU

Combining a machine and an IT platform 
allowing the production of insect larvae to 
feed farmed animals with lower environmental 
impact

Name:

Industry: 

Plus:

Characteristics:

FarmInsect aims at revolutionizing 
farming through insects allowing 
farmers to produce their protein-rich 
feed from local organic waste.  
Thus, insects replace the import  
of soy and fish-based feed whose 
prices have doubled over the last 
decade. 90% are imported from  
outside the EU.  
Feed supply with FarmInsect is 
decreasingly dependant on the world 
market, thus reducing CO2 emissions  
and costs.

Since 2017, within the EU, it has been 
possible to use six species of insects 
to produce animal feed. FarmInsect 

ResQ Club, the App against Food  
Waste Uniting Users and Restaurateurs 

https://farminsect.eu
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Circular by Law

Francesco Petrucci 
in collaboration 
with the Magazine 
“Rifiuti – Bollettino di 
informazioni normativa” 
and Observatory for 
environmental norms on 
www.reteambiente.it

“At the heart of the Green Deal,  
the Biodiversity and Farm to Fork  
strategies point to a new and better  
balance of nature, food systems and 
biodiversity; to protect our people’s  
health and well-being, and at the same  
time to increase the EU’s competitiveness 
and resilience.” These words, spoken by 
European Commission Vice President Frans 
Timmermans, attest to the centrality of the 
“Farm to Fork” strategy within the European 
Green Deal. The plan, set out by the von der 
Leyen commission, is aimed at promoting 
efficient resource use and the transition to  
a clean, circular economy, restoring biodiversity 
and reducing pollution.
Launched on 20th May 2020, while the 
Covid-19 pandemic was in full swing, the 
Farm to Fork Strategy – “for a fair, healthy and 
environmentally-friendly food system” – aims to 
transform European food systems and achieve 
global sustainability standards. Among its 
objectives for 2030 is to cut pesticide use by half, 
to reduce nutrient losses by at least 50% without 
compromising soil fertility, and to reduce fertiliser 
use by 20%.
The strategy also pushes for changes to 
Europeans’ food habits in accordance with the 
conviction that healthy eating reduces the risk 
of lethal diseases. Also important is labelling 
on food packaging, which can guide consumer 
choices towards sustainable products. By 2030, 
food waste has to be halved, and at least 25% of 
agricultural land will be used for organic farming. 
To this end, the Commission has launched an 
Action Plan on organics (in consultation until 27th 
November 2020), as well as postponing the entry 
into force of new organic farming legislation from 
1st January 2021 to 1st January 2022.
Further support for the EU “Food Strategy” 
will come from Horizon, the European Union’s 
funding programme for research and innovation. 
In response to the European Green Deal 
objectives, Horizon 2020 launched a €1 billion 
call for investments in 11 areas of research and 
innovation linked to the Green Deal. “Farm to 
Fork” is one of the areas in question.
On the subject of investments, 22nd June 2020 saw 
the publication of Regulation (EU) 2020/852, which 
establishes a framework to facilitate sustainable 
investment with an aim to direct financial flows 
towards “decarbonising” Europe by 2050, in 
accordance with the Green Deal.

However, it’s essential that financial instruments 
are properly “calibrated” towards climate goals. 
On 20th July 2020, the European Court of Auditors 
examined the regulatory proposal to set up  
a €40 billion “Just Transition Fund” to aid 
EU countries in their shift to a decarbonised 
economy. The Court ruled that the proposed 
Fund has no clear connection with EU climate 
ambitions.
Moving on to plastic, on 27th August 2020  
Interpol published a report that raised the alarm 
about the illegal trafficking of plastic waste. 
This activity has seen a steep rise since January 
2018, when China (the world’s largest importer of 
plastic waste at the time) ceased its plastic waste 
imports, creating a recycling problem for Europe.
Regulation (EU) 2020/1245 updated the existing 
2011 legislation regarding plastic food packaging, 
with special focus placed on restricted and 
permitted chemicals for plastic products.  
The European Chemicals Agency, meanwhile, 
extended the timeline for banning microplastics 
added intentionally to cosmetic products.  
The new timeframe, between five and eight years, 
means that if the regulation is approved by 2022 
the ban won’t be fully in force until 2030.
The European Environment Agency, in a report 
published on 27th August 2020 (“Biodegradable 
and compostable plastics – challenges and 
opportunities”), pointed out that clearer labelling 
and better public awareness can improve the 
disposal of bioplastics. Correct waste processing 
is key to avoiding further damage to the 
environment.
Finally, some information regarding chemicals 
subject to REACH legislation. From 7th July  
2020, the selling of four phthalates has been 
banned: Bis(2-ethylhexyl) phthalate (DEHP), 
dibutyl phthalate (DBP), benzyl butyl phthalate 
(BBP) and diisobutyl phthalate (DIBP).  
From 24th February 2022, diisocyanates as such 
will also be banned, while from 24th August 2023 
their use as base components in various products 
(foams, sealants, coatings) will face the same 
restrictions. 

Horizon 2020 in Service  
of “Sustainable” Food
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