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On a global scale, one-third of food goes to
waste. To foster the shift towards a Circular
Economy in the agri-food sector, it is necessa-
ry to show food waste conversion pathways
and related trade-offs and opportunities
(Santagata et al., 2021). Food waste remains a
critical issue in Europe, with staggering
amounts of edible food being discarded at va-
rious stages of the supply chain (

). One priority of the Euro-
pean research and innovation policy frame-
work is the Food 2030. Its focus is to establish
circular and resource-efficient food systems.
This goal involves creating sustainable and
resource-effective food systems to address the
global issue of 1.3 billion tons of annual food
loss and waste. Key challenges in this endea-
vour include eliminating food waste entirely
throughout the food supply chain, addressing
waste from primary production, improving the
recycling of food waste, reimagining food
packaging to incorporate eco-friendly, biode-
gradable options that reduce microplastic pol-
lution, and responding to the growing demand
for customised and locally-sourced food.
Furthermore, in addition to supporting the
new Farm to Fork strategy, this priority aims to
provide solutions that align with the moder-
nization of the Common Agricultural Policy,
the Common Fisheries Policy, the EU Bioeco-
nomy Strategy, the EU Circular Economy Pack-
age (including the Waste Directive), as well as
Climate Action policies and the relevant tar-
gets of Sustainable Development Goals 2, 8
and 12 (European Commission, 2020).

At the consumption level alone, European
households discard approximately 47 million
tons of food annually, equating to roughly 95
kg per person. The magnitude of this waste is
particularly concerning given that around 8%
of European citizens suffer from food insecuri-
ty. This highlights the inequitable distribution
of resources. In terms of sectors, the hospitali-
ty and food service industries contribute signi-

ficantly to food waste. Also, these sectors ac-
count for 14% of the total food waste genera-
ted within the EU, totaling around 14 million
tons per year (

. The environmental impact
of this waste is substantial. The unnecessary
disposal of food results in the emission of 170
million tons of CO2 equivalents, contributing
to climate change. Additionally, precious re-
sources like water and land are squandered,
exacerbating the strain on the environment.
To combat this issue, the European Union has
set ambitious targets to halve food waste by
2030 as part of the Farm to Fork Strategy. This
includes measures to improve food labelling,
encourage food donation, and promote a Cir-
cular Economy approach to bioeconomy
(Schebesta & Candel, 2020). The EU is commit-
ted to meeting the aim to halve per capita glo-
bal food waste at the retail and consumer level
by 2030, and reduce food losses along the agri-
food production sector and supply chains
( ). Efforts to minimise food
waste and losses play a crucial role in
achieving Sustainable Development Goals
(SDGs) to fight and address climate change.
This is underscored by the footprint and en-
vironmental impact of food waste, which pro-
duces approximately 16% of the total Green-
house Gas emissions within the EU’s food sys-
tem ( ). Despite
these efforts, food waste remains a complex
challenge, necessitating collective action from
governments, businesses, and consumers.

While there has been some advancement in
protecting vulnerable socio-ecological habi-
tats, there is a significant urgency to integrate
Circular Economy (CE) initiatives into regional
development policies. To this end, the CE-
FoodCycle Project informs how the Alpine en-
vironment can appropriately be safeguarded
and commercially exploited to become a dri-
ver of a transition towards a circular and re-
source efficient economy in peripheral and


https://food.ec.europa.eu/system/files/2019-06/fw_eu-actions_food-donation_ms-practices-food-redis.pdf
https://food.ec.europa.eu/system/files/2019-06/fw_eu-actions_food-donation_ms-practices-food-redis.pdf
https://www.unep.org/resources/report/unep-food-waste-index-report-2021
https://www.unep.org/resources/report/unep-food-waste-index-report-2021
https://food.ec.europa.eu/system/files/2021-05/fw_lib_srpl_wwf-wrap_halvingfoodlossandwasteintheeu_2020.pdf
https://food.ec.europa.eu/system/files/2021-04/fw_lib_wri-sdg-target_2020.pdf

urban mountain areas.

The overall objective is the implementation of
Circular Food Hubs in five alpine pilot regions -
Austria, Germany, France, ltaly, Slovenia - to
identify potentials for food waste and CO2 re-
duction. Activities are aimed at stakeholdersin
the food production value chain such as ma-
nufacturing companies across industries, gast-
ronomy and food retailers, the hotel industry,
but also energy providers and other cross-
sector manufacturers. Stakeholders benefit
from know-how transfer, networking as well
as the use of a digital, intelligent decision sup-
port system based on Life-Cycle-Assessment
(LCA) indicators. The decision support system
aims to facilitate the identification and evalua-
tion of potential collaborations between vari-
ous stakeholders; it enables these parties to
connect with each other and assess their
matchmaking initiatives, considering both re-
source utilisation and CO2 savings. This will
contribute to closing circular loops and enhan-
ce sustainable, circular economic competiti-
veness in the Alps.

This brochure is written with the intent to
convey key insights into strategies to minimise
food waste and to understand the key stake-
holders in the food value stream in the partici-
pating countries. Based on a desk research
phase between January and November 2023,
some key figures are presented regarding the
food market structure in the Alpine Region.
Furthermore, best practices of companies that
use food waste as a resource are presented
and circular food hubs shortly introduced.

This brochure targets those interested in the
process of how to minimise food waste, best
practices of companies that are able to mone-
tise food waste and those that aim to learn
about circular food hubs. This includes stake-
holder groups consisting of food related com-
panies or those that use food waste as a re-
source, NGOs, funding organisations, networ-
king organisations, incubation centres and
researchers.
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The concept of a Circular Economy has gained
significant attention in recent years as a
sustainable alternative to the traditional linear
"take-make-dispose” economic model
( ;  European
Parliament 2023a). At its core, Circular Econo-
my principles seek to decouple economic
growth from the consumption of finite re-
sources by emphasising resource efficiency,
waste reduction, and closed-loop systems.

The Circular Economy is a model of production and
consumption, which involves sharing, leasing, reu-
sing, repairing, refurbishing and recycling existing
materials and products as long as possible. In this
way, the life cycle of products is extended.

In practice, it implies reducing waste to a mini-
mum. When a product reaches the end of its life, its
materials are kept within the economy wherever
possible thanks to recycling. These can be produc-
tively used again and again, thereby creating
further value.

European Parliament (2023)

This paradigm shift is particularly crucial in the
food sector, where resource depletion, en-
vironmental degradation, and food waste are
pressing challenges. The Circular Economy
concept offers a promising framework to
address these issues while ensuring a resilient
and sustainable food system. This entails
reimagining the entire food supply chain, from
production processing and transformation to
distribution, consumption, and waste ma-
nagement. Furthermore, the potential of food
waste, with its diverse functionalized chemical
components is aligned with opportunities for
higher value applications and the principles of
bioeconomy. Establishing a circular bioecono-
my that reintegrates resource materials into
the economic cycle while reducing wastage is
a pivotal step towards steering the global food
system onto a more sustainable path
(Feodorov et al., 2022).

The Circular Economy is based on three prin-

ciples driven by  design, i.e.
( ):
e Eliminate waste and pollution,

e (Circulate products and materials (at
their highest value) and

* Regenerate nature.

Incorporating insights from Teigiserova et al.
(2020), Papargyropoulou et al. (2014), UNEP
(2014), and the European Commission Joint
Research Center the

pro-
vides a hierarchy for prioritisation of food
surplus, by-products and food waste (FW),
as well as prevention strategies (see Fig. 1).
Embedded within the hierarchy are prevention
strategies that encompass a spectrum of inter-
ventions. These include enhanced production
planning, improved inventory management,
optimised packaging design, and consumer
awareness initiatives. The hierarchy for priori-
tisation offers a comprehensive roadmap to
guide stakeholders in making informed decisi-
ons and implementing effective strategies.
Ultimately, the framework aligns with broader
sustainability objectives by underscoring the
importance of source reduction, efficient re-
source utilisation, and prevention measures to
address the global challenge of food waste
(see Fig. 1 on the next page)

Comprising five distinct levels, the hierarchy
first emphasises food waste prevention and
reduction at the source, addressing the core
causes of surplus and waste. This involves bet-
ter harvesting practices, improved storage and
transportation methods, and innovative pack-
aging to extend the shelf life of products.

Also, this step relates to emphasising the role
of consumers in making sustainable choices.
Educating consumers about the environmen-
tal impact of their food choices and encoura-
ging mindful consumption can drive positive
change, including digital devices that enable
consumer conscious purchasing of food, provi-
ding recipes for meal preparation with lefto-
vers and smart refrigerator management. Re-
directing surplus for human consumption ser-


https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://pubs.rsc.org/en/content/articlelanding/2013/ee/c2ee23440h
https://pubs.rsc.org/en/content/articlelanding/2013/ee/c2ee23440h
https://pubs.rsc.org/en/content/articlelanding/2013/ee/c2ee23440h
https://pubs.rsc.org/en/content/articlelanding/2013/ee/c2ee23440h
https://www.mdpi.com/2071-1050/14/14/8232
https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://food.ec.europa.eu/document/download/d53de425-9468-4d56-82e0-f8d14a42ba28_en?filename=fw_lib_stud-rep-pol_ec-know-cen_bioeconomy_2021.pdf
https://food.ec.europa.eu/document/download/d53de425-9468-4d56-82e0-f8d14a42ba28_en?filename=fw_lib_stud-rep-pol_ec-know-cen_bioeconomy_2021.pdf
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Fig. 1: Hierarchy for prioritisation of food surplus, by-products and food waste (FW) prevention strategies (Sanchez Lopez et al., 2020;

Papargyropoulou et al., 2014)

ves to exemplify the practice of repurposing
for direct human consumption, with Papargy-
ropoulou et al. (2014) particularly highlighting
the economic, environmental, and social be-
nefits of reusing food waste, by-products, and
surplus through avenues like food banks or
donation programs.

Further down the hierarchy is food re-use for
animal feed, i.e. feed use of certain food that
is no longer intended for human consumption.
Alpine farms have a long tradition of utilising
food leftovers to feed animals, such as chi-
ckens or pigs. Animals, like cattle, have histori-
cally played a pivotal role in maximising the
value of grassland and generating organic fer-
tilisers for crop cultivation through grazing.
Their presence has been instrumental in the
resilience of human settlements in challenging
environments. As the food sector became mo-
re industrialised and the foods more refined
with additives, the challenges changed in na-

HUMAN RE-USE

ANIMAL RE-USE

Avoid surplus food generation throughout food

production and consumption, Prevent food waste

generation throughout the food supply chain

Re-use surplus food for human consumption through

redistribution networks and food banks while respecting

safety and hygiene norms

Feed use of certain food no longer intended for
human consumption following EC guidelines
(EC, 2018)

Revalorise i) by-products from food processing and ii) food waste
into added-value products by processes that keep the high value
of the material’s molecule bonds

Recovery of substances contained in food waste
for low added-value uses such as composting,
digestate from anaerobic digestion, etc.

Incineration of food waste
with energy recovery

Incineration of food waste without energy recovery,
waste sent to landfill,
waste ingredient/product for sewage disposal

ture. Modern challenges arises due to the EU
regulations that govern the use of food waste
for animal feed EU No 575/2011, that limit
what can be safely fed to animals and what
not. Also, there are policy and legal efforts un-
der way to promote insects for human con-
sumption ). The International
Platform of Insects for Food and Feed {

) lobbying for the adaptation of regulati-
ons to make this solution more applicable in
the EU.

Another intervention involves revaluing by-
products from food processing food waste
into added-value products by transforming
them into added-value products. This entails
the conversion of by-products generated
during the food processing stage and food
waste into valuable and beneficial products.
Methods that retain the inherent value of the
molecular bonds within the material are used,
i.e. it is aimed to extract maximum utility from


https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32013R0068
https://ipiff.org/
https://ipiff.org/

these materials, preserving their original
molecular structures through innovative pro-
cesses. Doing so enhances the economic and
environmental sustainability of the food in-
dustry by minimising waste and creating high-
value products from what was previously
considered discarded material (Kannah et al.,
2020). For instance, citrus peel by-products
from juice production contain aromatic com-
pounds locked within their molecular struc-
ture. Through processes like cold-pressing or
steam distillation, these peels can be revalori-
sed into essential oils with applications in per-
fumes, cosmetics, and flavourings, retaining
the molecular bonds. A further example is
coffee grounds: Coffee grounds discarded after
brewing contain bioactive compounds. Extrac-
tion methods like supercritical fluid extraction
can recover these compounds intact for use in
dietary supplements, skincare products, or
natural food additives, maintaining their
molecular integrity (Romano et al., 2023).

Fig. 2 illustrates potential pathways to valorise
food waste into added-value bio-based pro-
ducts and the sector of application. The thick-
ness of the connecting lines represents the
number of different pathways tested, as docu-
mented in the scientific literature. Interesting-
ly, vegetables (24%) and fruits (22%) stand out

as the primary culprits behind substantial food
waste, trailed by cereals (12%), meat (11%),
and oil crops (10%). Even though fish and eggs
constitute smaller proportions of the food
supply chain, their overall food waste quanti-
ties remain relatively low in absolute terms.
Interestingly, a significant portion of these
food groups (50% for fish and 31% for eggs)
goes to waste despite their lower contribution
to the total food waste.

Subsequently, repurposing for animal feed or
non-edible applications, and recovery for
energy or composting follow suit. Advanced
technologies have the capacity to extract valu-
able nutrients from food waste, which can
subsequently be employed as inputs for fertili-
sers or various other applications (Kannah et
al., 2020). Only as a last resort, disposal me-
thods, such as landfill disposal, are contemp-
lated when no other alternatives are viable.

Taking apple pomace as an example, there are
several alternatives for reducing food wastage.
One option is composting, where apple
pomace can be turned into nutrient-rich com-
post for use in agriculture. Another option is
anaerobic digestion, which involves breaking
down pomace to produce biogas and organic
fertilisers. Apple pomace can also be used for
animal feed, providing a sustainable source of

Fig. 2: Potential pathways to valorise food waste into added-value bio-based products and the sector of application (European
Commission Joint Research Center, 2020; adapted from Caldeira et al., 2020)
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nutrition for livestock. Alternatively, apple
pomace can be processed and used as ingre-
dients for new food products, such as jams or
fruit-flavoured beverages. These alternatives
help to minimise food waste and contribute to
a more sustainable and resource-efficient food
system (Diekmann & Germelmann, 2023).

Food waste prevention actions can further be
categorised in five classes according to their
goal (see Caldeiraet al., 2019, p. 11-12):

Redistribution of food for human con-
sumption (e.g. surplus food redistributi-
on, gleaning, digital redistribution tools),

Food valorisation (e.g., value added
processing, animal feed),

Consumers behaviour change (e.g. a-
wareness/educational campaign, digital
tool, school programs, awards),

Improvement of the supply chain effi-
ciency (e.g. process innovation, innovati-
on of products, training and guidelines,

price discount, imperfect product sale,
certification, public procurement, digital
tools for supply chain efficiency), and

Food waste prevention governance
(e.g. voluntary agreement, regulatory
framework/policy, national food waste
prevention program, fiscal incentives).

The research project CEFoodCycle focuses on
the first two classes of waste prevention inter-
ventions, i.e. redistribution and recovering of
food for human consumption and food valori-
sation. Following is a description of related
facts and figures in the five Alpine Space regi-
ons (Section 2) and we show best practices of
circular food waste prevention initiatives
(Section 3).

Fig. 3 Different end-of-life alternatives for food wastage reduction, using the example of apple pomace alternatives

(Diekmann & Germelmann, 2023).
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In 2021, the second year of the COVID-19 pan-
demic, around 131 kilograms (kg) of food was-
te per inhabitant were generated in the EU.
Households produce 54% of food waste, ac-
counting for 70 kg per inhabitant (

; ). The remaining
46% of food waste was generated further up-
stream in the food supply chain. Notably, food
waste at the household level is nearly twice
the quantity of food waste originating from
the primary production and processing and
beverages manufacturing sectors, registering
at 11 kg and 28 kg per capita, respectively,
which equivalents to 9% and 21%, respec-
tively. Restaurants and food services contribu-
ted to 12 kg of food waste per individual, equi-
valent to 9%. In contrast, the retail and other
food distribution sector exhibited the lowest
quantity of food waste, with 9 kg per capita,
equivalent to 7%. It is essential to acknow-
ledge that the impact of the COVID-19 lock-
downs on food waste in these two sectors is
currently under analysis

; ).

Cyprus led the way in 2020 with the highest
average amount of food waste collected, co-
ming in at 397 kilograms per person, a signifi-
cant margin ahead of the next highest, which
was Denmark at 221 kilograms per person.
Among the 22 EU Member States with availab-
le data, seven of them reported collecting less
than 100 kilograms of food waste per person in
2020, with Croatia and Slovenia having the
lowest amounts at 71 and 68 kilograms per

manufacture of food
products and beverages

restaurants and  Le @
food services

primary production

retail and other
distribution of food

person, respectively. In the majority of EU
Member States that reported data, households
were responsible for over 50% of the total coll-
ected food waste in 2020. In almost all Mem-
ber States, households stood out as the prima-
ry source of collected food waste. However,
there were exceptions in Cyprus and Denmark,
where the share of waste collected from pro-
cessing and manufacturing activities exceeded
that from households. Meanwhile, in the
Netherlands and Spain, the share of waste
from processing and manufacturing equalled
that from households. Additionally, Slovenia
saw a notably high proportion (29.4%) of coll-
ected food waste originating from food-
serving establishments when considering
other sources ;

).

Edible food equivalent to six garbage trucks is
lost or wasted every second. In monetary
terms, roughly 50% of global annual total
costs of $5.7 trillion are due to the way food is
produced and consumed. Currently, the agrif-
ood sector contributes approximately 25% of
global greenhouse emissions, damages air,
water and soil and harms people’s health. Glo-
bally, and until 2019 within the European Uni-
on, there was no methodology and no mini-
mum quality requirements for a uniform mea-
surement of food waste. The first comparable
data within the European Union arose in 2022
( ), but inconsistencies still
remain and therefore data is to be treated with
caution.

households

Fig.4: Food waste in the EU by main
economic sectors (2021)

Data not available: Czechia, Germany, Greece, Spain, Cyprus, Malta, Romania.
Due to roundings, the sum of the values does not match the total. @ eurostat


https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://ec.europa.eu/eurostat/databrowser/explore/all/all_themes
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://ec.europa.eu/eurostat/databrowser/explore/all/all_themes
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://ec.europa.eu/eurostat/databrowser/explore/all/all_themes
https://ec.europa.eu/eurostat/databrowser/explore/all/all_themes
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Food_waste_and_food_waste_prevention_-_estimates&stable=0&redirect=no

The Alpine Space is a region known for its rich
biodiversity, a connection to traditional far-
ming practices, and commitment to
sustainable development. While research and
scientific literature on food has undergone a
sizable proliferation of articles, specifically
food safety, production traceability, product
quality, and environmental degradation
(Zhang et., 2022}, the focus on stakeholders
and their crucial role to drive positive change
and achieve a more circular and resource-
efficient food system has not yet received
enough attention.

The food sector includes and touches various
stakeholders that create a complex ecosys-
tem. Adapting Marrucci et al. (2022) and Diek-
mann & Germelmann (2022), we follow three
different operating levels of Circular Economy
in the food sector, namely at the micro-level
(products, companies for primary production,
grocery shops, canteens, restaurants, NGOs,
social organisations), meso-level (umbrella
organisations, research and educational orga-
nisations, businesses from other industry sec-
tors in which food waste is considered a re-
source), and macro-level (policymakers, eco-
nomic, cultural and social structures, norms
and values). In the context of sustainable food
practices, the involvement of these stakehol-
ders is crucial in driving systemic changes.

The cooperation between different stakehol-
ders and market food structure is facilitated
by the comprehensive EU Green Deal strategy
that aims to achieve food waste reduction,
enhancing valorisation, redistribution and
recovery of food waste. Here are some key
points to highlight:

The Commission is set to propose legally
binding targets to reduce food waste
across the EU, by the end of 2023. Those
targets defined against a baseline for EU
food waste levels set following the first
EU-wide monitoring of food waste levels.

( )

The EU has been working on augmenting
and improving the quantification of food
waste levels to ensure that national
efforts against food waste are informed
by a solid evidence base and support
sharing of innovation and best practice.

( )

Better understanding and use by date
marking on food, i.e., “use by” and “best
before” dates, by all actors concerned,
can prevent and reduce food waste in the
EU. ( )

When food waste cannot be prevented at
source, surplus food should be redistri-
buted for human consumption when safe
to do so, see also European Commission
(2020b) ( ).

Platforms such as (Austria),

(Germany) or (Slovenia)
bring together demand and supply to
reuse and reduce food waste, also facili-
tating the sharing of best practices.

( )

As part of the European Green Deal, this
strategy puts forward a series of actions
to enable the transition to a sustainable
EU food system that safeguards food
security and ensures access to healthy
diets sourced from a healthy planet.

( )

The following chapter explores CE food initia-
tives in the participating countries of the Alpi-
ne Space region. Also, the structure of the food
value stream is described per participating
country, outlining key market players, market
structures and legislative issues.


https://www.europarl.europa.eu/thinktank/en/document/EPRS_BRI(2020)659376#:~:text=The%20European%20Parliament%20has%20consistently%20backed%20the%20reduction,on%20a%20common%20methodology%20for%20measuring%20food%20waste.
https://food.ec.europa.eu/safety/food-waste/eu-actions-against-food-waste_en
https://food.ec.europa.eu/safety/food-waste/eu-actions-against-food-waste_en
https://food.ec.europa.eu/safety/food-waste/eu-actions-against-food-waste_en
https://biobase.at/
https://vcg.ai/
https://optifood.eu/
https://food.ec.europa.eu/system/files/2021-05/fs_eu-actions_action_platform_key-rcmnd_en.pdf
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en

Slow Food Austria is an international move-
ment that promotes sustainable and regional
food production. For this purpose, events and
campaigns are regularly organised to raise
awareness for regional food availability and
supply. It connects local food producers, food
artisans and consumers are connected. (

)

Lebensmittel-Cluster is a hub run by Business
Upper Austria and showcases best practices
that use food waste as a resource for new pro-
duct development. (

)

Launched in 2023, the objective of the aws
Sustainable Food Systems Initiative is to
mobilise and specifically financially support
(radical) innovation potentials within the
context of food systems through raising awa-
reness, networking, and the exchange of ex-
pertise. ( )

The Bio-economy Austria cluster centres
with its activities around a living economy ba-
sed on renewable materials, which has been a
cornerstone of eco-social thinking. Although
the current focus is set on the biomass from
the forest (wood), food is a missing link with
great potential to facilitate the sustainable
regenerative transition. ( )

The BioBASE innovation platform focuses on
the topics of bioeconomy and Circular Econo-
my, thereby looking at the entire value chains -
across all sector boundaries: from the provisi-
on of raw materials to the various conversion
pathways (chemical, biotechnological, ther-
mal) to basic materials and their processing
into the end product, including the shaping
processes and recycling options at the end of
the life cycle. The platform is a central infor-

mation hub for service agencies for business,
science, administration and politics. (

)

Circular Economy Forum Austria and Cir-
cular Futures are the two largest independent
multi-stakeholder platforms for the promotion
of the Circular Economy. These forums sup-
port companies and their environment on the
way to the Circular Economy and connect im-
portant actors for the creation of innovative
value cycles. (

; )

Government, federal states, science and NGOs
are pursuing the goal to reduce by half avoi-
dable food waste in kitchens by 2030. (

)

Climate Lab in Vienna creates alliances
between leading corporations, startups, scien-
tists, NGOs, and public sector institutions to
achieve climate neutrality goals and the tran-
sition to a Circular Economy. While their focus
is on the fields energy, mobility, and construc-
tion, food is yet to be added. (

)

In autumn 2023, a task force on Circular Eco-
nomy was set up by the Austrian federal
government, aiming to accompany the imple-
mentation of the Circular Economy strategy,
critically examine it and evaluate it accordin-

gly ( ).

Austria has 2.6 million hectares of utilised ag-
ricultural area (UAA) of which 25.7% is farmed
organically. Approximately two-thirds of Aus-
tria's 165,000 farms are primarily dedicated to
cattle and sheep farming. The main agricultur-
al products in Austria are milk (3.4 billion kg),
cereals (5.1 million tons) and beef (0.6 million
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tons). Austria was the largest producer of or-
ganic milk in the EU in 2020, accounting for
19.4% of total organic milk production. It was
also the second-largest producer of organic
cereals, with a share of 14.6% (

).

The most important industries were the pro-
duction of bakery products, meat products
(pig and poultry) and alcoholic beverages. In
recent years, Austria has risen to become the
European Union's second-largest soybean
producer. Additionally, Austria holds a notable
position in global wine production, contribu-
ting 1% of the total output. The flagship wine
of Austria is Griiner Veltliner, which dominates
37% of the country's vineyards (

).

The Austrian food processing industry plays
a significant role in the Austrian economy. In
2020, there were 4023 food and beverage ma-
nufacturing companies (

) in Austria, which is 15.6% of all manufac-
turing companies (Manufacture) in Austria and
0.20% of all manufacturing companies
( ) in the EU. In 2020, the
Manufacture of food products and Manufac-
ture of beverages in Austria generated a turno-
ver of EUR 26.6 billion, which is 12.9% of the
turnover of all manufacturing companies in
Austria and 0.37% of the turnover of all manu-
facturing companies in the EU (

). In terms of trade, in 2021, Austria’s
total agricultural and related products imports
were $21.1 billion, and exports were $23.6 billi-
on, the majority of these goods were traded
with EU Member States (

).

In 2020, the Austrian Food and Beverage retail
sector achieved a turnover of around €23.74
billion ( ). Food retailing in Austri-
a, which is organised via retail chains, compri-
ses around 5,300 sales outlets and employs
around 114,600 people. Of these, more than
1,600 locations are operated by independent
retailers who employ a total of more than
14,000 people ( ). The three lar-
gest food retailers in Austria are REWE Group
(Billa, Merkur, Penny), Spar and Hofer
(

). Direct marketing of agricultu-

ral products is slowly growing, since 2016 from
27% to 28% in 2023. According to a recent
KeyQUEST survey of 500 farm managers in
Austria, 83% rate the future prospects of direct
marketing as very positive or rather positive

( ).

The value added by Food and Beverage retail
specialist shops in Austria totalled €745 milli-
on in 2020. Micro businesses generated an ad-
ded value of €456.2 million, small businesses
€102.5 million, medium-sized businesses €60.3
million and large businesses €126.2 million.

According to Lund-Durlacher and Goéssling
(2021), there were 39,392 food service busi-
nesses registered in Austria in 2018, indicating
a slight decrease since 2010 (-3.2%). Up to
2019, small businesses with up to 9 employees
dominated the sector, accounting for 92.5% of
all food service operations, while larger food
service businesses with 50 or more employees
account for only 0.7% of the total.

In Austria, food banks (e.g. ,

, , ), social su-
permarkets or other initiatives play a crucial
role in providing food to those in need
(Holweg & Lienbacher, 2011; Lienbacher et al,,
2021).

Regarding food waste for energy production,
biogas is mainly produced from biowaste,
food waste, liquid manure, dung and plants.
There are currently around 350 biogas plants
in Austria, which produce around 150 million
cubic metres of biogas per year. This covers
just under two percent of Austria's gas con-
sumption ( ).

BOKU is a research intensive university in the
food sector, e.g. Department of Food Science
and Technology ( ), amongst others
and a valuable partner for research projects.

In Austria, a national Circular Economy strate-
gy has been defined with the vision that the
Austrian economy and society will be transfor-
med into a climate-neutral and sustainable
Circular Economy by 2050 ( ). As re-
gards to food distribution in Austria, the Aus-
trian Federal Ministry for Sustainability and
Tourism (BMK) finalised an "Agreement 2017-
2030 on Food Waste Prevention in Food Com-
panies" with major players in the food indust-
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ry. According to the BMK and social organisati-
ons, this approach has proven effective in Aus-
tria. However, concerns have been raised by
social institutions about the feasibility of ensu-
ring adequate financial and personnel re-
sources, along with sufficient refrigeration,
storage, and distribution capacities, especially
if there were to be a legal prohibition on dis-
carding edible food from the food retail sector.

The "Aquaculture Strategy 2020" ( )
led to an increase in in-house production,
which subsequently also led to an increase in
slaughter waste. About 50% of a single fish is
consumed, the rest is slaughter waste and is
largely processed outside the production site.

A summary of Austrian legislation targeting
food waste prevention or management with
indirect impacts on food waste can be found
online ( ). It is based
on the report “Austria - Country Report on na-
tional food waste policy” from the EU project
FUSIONS ( ) and
was updated by the authors to also cover the
years 2015 and 2016.

With the Renewable Gas Act, which the federal
government in Austria plans to pass soon, the
production of biogas is to be expanded (

). The target is 7.5 terawatt hours annual-
ly by 2030.

In 2020, 1,211,534 tons of food waste were ge-
nerated in Austria, all along the value chain
( ). Starting with
the production stage, 13,879 tons of food ne-
ver reach the customer or processing stage,
where 173,734 additional tons of food waste
are generated. The largest portion of food
waste, totalling 737,639 tons, originates from
private households. In the food service indust-
ry, approximately 201,956 tons of food waste
are discarded. The retail sector contributes the
least to preventable food waste, generating
84,326 tons. ( )

Following guidelines outlined in the Govern-
ment Programme 2020-2024, the food retail
industry is set to be restricted from discarding
food suitable for human consumption. The
existing cooperative model in Austria, founded
on voluntary participation, is deemed effective
by both the Federal Ministry for Climate Action
and representatives of social institutions. No-
tably, there has been a significant improve-
ment in food distribution to social institutions
by food retailers, with the amount doubling
from 6,125 tons in 2013 to 12,250 tons in 2017.

( )

Fig. 5: Fact Box: Food Waste Austria
( ; data from 2020)
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PRECI Network: Regional platform dedicated
to the Circular Economy to support businesses
towards new sustainable and competitive bu-
siness models, map circular initiatives and fos-
ter networking. Created in 2019 by the South
Region, the State, the Environment and Energy
Management Agency (ADEME), the Regional
Chamber of Commerce and Industry (CCIR),
the Provence-Alpes-Coéte d'Azur Chamber of
Trades and Crafts (CMAR) and Banque des Ter-
ritoires. ( )

REGALIM: The Provence-Alpes-Cote d'Azur
Regional Network for Combating Food Loss
and Waste was launched by ADEME, the Regio-
nal Directorate for Food, Agriculture and Fo-
restry (DRAAF) and the Region in 2019. This
network features a very useful

at regional level. ( )

Food In Provence-Alpes-Cote d'Azur is the
regional network of professional organisations
dedicated to improving the overall perfor-
mance of the region's agri-food businesses.
ARIA Sud, CRITT Agroalimentaire (

) Paca and IFRIA Sud provi-
de effective, complementary services to meet
all the sector's needs and professions. (

)

The Slow Food network ( ) is active in
France, through sub-initiatives such as Slow
Food Consortium, Sentinelle Slow Food, Arche
du Go(t and Alliance Slow Food des Cuisiniers.
Zero Waste Europe also has its French sub-
network ), and local
versions in , and , aiming
to spread the zero waste approach among citi-
zens and professionals alike.

CRITT Agroalimentaire PACA provides advice
and technical support to companies on their

innovation projects, industrial performance,
food safety, the nutritional quality of products,
reducing environmental impact (energy, wa-
ter, waste), creating/optimising organic ranges
and optimising the environmental footprint of
food products. Their services include inter-
and intra-company training, individual
coaching and the dissemination of technical
and regulatory information. (

)

Pole Eco-Conception: The Eco-design and
Lifecycle Performance Centre is France's cent-
re of expertise, skills and knowledge in eco-
design; a driving force and catalyst for its pro-
motion, deployment and application to the
widest possible audience, including along the
food value stream. ( )

Fertilidée is a cooperative organisation work-
ing alongside local authorities and businesses
to build resilient regions in terms of food
stream. ( )

Ecozeptis a French-German consultancy and
research agency specialising in sustainable
agri-food markets, the Circular Economy and
the sustainable management of agricultural
areas. ( )

Métha'Synergie provides support to methani-
sation projects for residual organic matter
(backed by several public and private actors
(Environment & Energy Management Agency,
South Region, Regional Department for En-
vironment, Planning & Housing, Regional
Chamber of Agriculture, , and

). ( )

The agrifood industry is the 1st economic sec-
tor in France, and 2" European food value
stream after Germany, with a turnover of
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about €200 billion and over 450 000 jobs
within around 17 000 companies of which 98%
are SMEs, according to the National Associati-
on of Food Industries ( ). Overall, the
biggest sectors (in terms of production, jobs
and turnover) are meat, dairy, cereals and be-
verages, but there are strong regional dispari-
ties. The Southern Provence-Alpes-Cote d'Azur
region stands out for its high relative
weighting in activities linked to the "cocoa,
chocolate, confectionery, sugar, tea, coffee"
sector, the "drinks" sector, the processing and
preservation of "fruit and vegetables" and
"prepared dishes and condiments". The pre-
dominance of the 'fruit & vegetable' sector in
the region is linked to the processing of locally
produced agricultural raw materials: The
South-East of France is the leading fruit-
producing region (with over 50% of orchards)
and a key vegetable-producing region (

). Many fruit and vegetable proces-
sors have chosen to locate as close as possible
to this production area.

In Alpes-Maritimes, 12.8% of exports are food
industry products, only 1.9% of which is pri-
mary food produce, versus 11.11% and 3.9% of
imports. Interestingly, the two main destina-
tions for exports are Germany and ltaly, whilst
the main origin by far for imports is neighbou-
ring Italy. This shows the relevance of the Alpi-
ne Space geographical focus in terms of eco-
nomic interdependence and complementarity,
including in the field of food and waste.

In 2021, France had 2.8 million hectares of uti-
lised agricultural area (UAA) farmed organical-
ly, the largest area in Europe, followed by
Spain (2.44 million ha) and Italy (2 million). At
the French level, that represents 14% of farms,
11% of farming surfaces, over 230 000 jobs and
a 13 billion euro market (7% share of the food
market) ( ). The South
region has the biggest share of organic UAA, at
35.8%, and an annual increase of 10% in farm
numbers, surfaces and jobs in 2021

).

In terms of consumption and distribution
channels, one third of a consumer’s organic
purchases is made of grocery items, another
third is fresh fruit and vegetables, eggs, milk

and dairy products. In a context marked by the
aftermath of COVID-19, with a fall in household
food consumption (-2.28%}), the value of orga-
nic food purchases fell by 1.3% compared to
2020. However, the sector is still worth €13
billion, and has maintained a stable market
share (6.63%]) of French grocery shopping.

The fall in sales of organic products in 2021 is
not seen in all distribution channels: it is main-
ly seen in supermarkets (-3.9%) and specialist
shops (-1.8%). Conversely, organic sales are
rising sharply in direct sales (+7.9%) and
among craft retailers (+5.8%).

Collective catering, one of the most important
potential levers for the ecological transition,
was almost back to its pre-pandemic level by
2021: organic food purchases in this sector
amounted to €377 million, or 6.6% of its total
purchasing volume. As a reminder, the EGalim
law, which came into force in 2019, sets collec-
tive catering a target of 50% quality and
sustainable products on the plate, including at
least 20% organic products. This market re-
presents significant growth potential for the
organic sector. All the players in the sector,
from chefs and canteen staff to producer
groups and local councillors, are getting orga-
nised to adapt their operations and meet this
regulatory requirement.

Cooperative supermarkets are shops where
customers are both co-owners and volunteer
workers. First introduced in France in 2016,
the model is gradually spreading across the
country. There are currently around 40 coope-
rative supermarkets, but their development is
accelerating and around fifty other projects
are under consideration. In cooperative super-
markets, power and decisions are subject to a
vote by the co-owners (participatory de-
mocracy). This applies, for example, to the
choice of products; most of the time, prefe-
rence is given to short circuits and local pro-
ducers. This reduces the number of intermedi-
aries involved and gives us control over the
supply of products, in terms of quality, quanti-
ty and price. The voluntary work of the mem-
bers also helps to reduce costs, enabling us to
offer cheaper products while paying producers
a fair price. Products in a cooperative super-
market are 30% to 40% cheaper than in a con-
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ventional supermarket. In the South region,
the main examples are

(Marseille), ,

(Toulon) and (Grasse).

The Associations for the Preservation of Local
Agriculture (AMAP) are partnerships between a
group of consumers and a farm, based on a
system of distributing "baskets" of produce
from the farm. It is a solidarity-based contract,
based on a financial commitment from consu-
mers, who pay in advance for a share of pro-
duction over a period defined by the type of
production and the geographical location. For
the farmer, AMAPs mean maintaining farming
activity by guaranteeing income, and for the
consumer, fresh, seasonal, often organic food
produced from local or ancient plant varieties
or animal breeds, at a fair price for both part-
ners. The regional website of southern AMAPs
( ) displays a num-
ber of options, including the Marseille coope-
rative ( ). Short
circuit and direct purchase from the producer
include other options such as
(2024).

Lastly, the national Federation of Food Banks
( ) is fighting food
insecurity, especially by combating food was-
te. The network collects products, sorts and
stores them for redistribution. These products
are given on an equitable basis to partner
associations, local community centres and
social grocery shops, which are responsible for
distributing them to people in receipt of food
aid. These partner associations are supported
throughout the year by the network in their
mission to help the people they serve, through
training, workshops and educational tools.

In 1986, France created the European Federa-
tion of Food Banks (FEBA), whose mission is to
represent its members at European and inter-
national level, to support Food Banks in Euro-
pe by sharing experience, training and finding
partners, and to encourage the creation of
new Food Banks. Present in 24 European
countries, the 335 Food Banks and branches in
the FEBA network distributed 860,000 tons of
foodstuffs in 2020 to 48,126 partner associa-
tions, which welcomed 9.5 million deprived
people thanks to 37,016 employees (85% vo-
lunteers).

Due to the introduction of regulations in 2024
regarding the sorting, collection and valorisa-
tion, the food stream transition emphasis in
France lies on biowaste, which is - in the
context of food - defined as food or kitchen
waste from households, offices, restaurants,
wholesalers, canteens, caterers or retail out-
lets. This definition corresponds to biodegra-
dable waste and includes, amongst others,
food waste as leftovers from meals or food
preparation, uneaten products that have gone
out of date, and used cooking oil.

In the South Region in 2019, the agricultural
sector had 18,600 establishments and
1,358,000 tons of waste produced, most of
which is organic. It is estimated that more
than 993,000 tons of organic waste
(vegetables, straw, wine residue, etc.) are pro-
duced each year in the region. 70% of compa-
nies are unaware of the quantity of biowaste
they produce ( ). Involving
the carrying out of weighing campaigns, the
evaluation of biowaste production is a com-
plex process to implement for companies,
which do not always have the time and means.
This is why, as part of the implementation of
the regulations relating to "large producers” of
biowaste, several studies carried out by sector
unions in partnership with the Environment
and Energy Management Agency (ADEME) ma-
de it possible to establish reference ratios to
estimate the production of biowaste based on
activity parameters known to companies. Re-
garding the CEFoodCycle pilot in France, a first
estimate of biowaste deposit linked to the ho-
tel and catering sector in Alpes-Maritimes was
carried out on the basis of:

e National ratios identified as part of our
documentary research, especially those
noted in the GNI-SYNHORCAT study;

e The number of establishments and jobs
linked to the hotel and catering sector in
Alpes-Maritimes. These data were obtai-
ned using the MAGE model (Geolocalised
Analysis Model of the Economy), an algo-
rithm developed by the Aix-Marseille-
Provence Chamber of CCl, which produces
estimates of salaried (public and private)
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and non-salaried employment to then ob-
tain an estimate of total employment.

As Table 1 illustrates, the potential for biowas-
te produced by hotels & catering companies in
Alpes-Maritimes is estimated at approximately
32 tons per day.

In 2010, with a view to limiting greenhouse gas
emissions and promoting the return of organic
matter to the soil, the law establishing a na-
tional commitment to the environment
(known as the Grenelle Il law) made the follo-

wing compulsory for “large producers” bio-
waste: sorting at source, biological valorisati-
on, appropriate collection. The law relating
to the energy transition for green growth
( ), supplemented by the law
relating to the fight against waste and the
Circular Economy (known as the AGEC law;

) have strengthened the
threshold to 5 tons of biowaste per year on
January 1, 2023, with a view to its generalisati-
on to all professionals (and households) on
January 1, 2024.

I Hypothesis kg/kitchen
Number of Estimation of . .
establishments | job numbers Cilkiehcick S,Atc?cil;/ig?g kg/day
numbers * GNISYNHORCAT study
Hotels and similar ac-
commodation (55107) 1337 8169 1225 4,6 5637
e soaonal catering 4731 14658 2199 6.7 14731
Cafeterias and other self-
services (5610B) 17 122 18 6.1 111
Fast food (5610C) 4621 9444 1417 6.4 9 066
Beverage outlets (5630Z) 997 2199 330 6.1 2012
TOTAL 31558

Table 1:
Biowaste potential in Alpes-Marities

* The number of kitchen jobs was estimated based on the following assumptions:

Restaurants: 60% of jobs related to cooking
(

Hotels: 15% of jobs related to cooking

Fig. 6: Fact Box: Food Waste France
; data from 2020)
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Zero Waste Munich advocates for food savers,
garbage collectors, urban gardeners and
sustainability as a way to lead Munich to beco-
ming a Zero Waste City. It motivates people to
live a more sustainable lifestyle. (

)

The Community Kitchen’s mission is to save
food that would otherwise end up in the trash,
and after checking edibility, process it into
meals for their own restaurant, for homes and
events. They have the capacity to process se-
veral tons of rescued food per day. On avera-
ge, 15 tons of food is saved from being dis-
carded weekly. (

)

Circular Munich is a non-profit association
that aims to drive Circular Economy at the lo-
cal level to co-create a circular, greener, inclu-
sive and caring city for all. They promote coll-
ective action and civic engagement to create
change for impact. ( )

Rehab.Publicis a non-profit grassroots orga-
nisation established in 2012. It stands for reha-
bilitating and recultivating common goals of
social interaction, to ensure long-term preser-
vation of the livelihoods of current and future
generations. ( )

The aim of the Bavarian Food Cluster (

) is to strengthen the competitiveness and
innovative capacity of Bavaria as a centre of
food production. As a networking platform,
the cluster brings together key players from
agriculture, the food trade, the food industry,
and science. The Nutrition Cluster, as is also
known, is based at the Competence Centre for
Nutrition (KErn) in Kulmbach, Upper Franconi-
a. It closely monitors developments in the
food industry in order to identify innovations

and develop relevant, forward-looking pro-
jects and events for the Bavarian agriculture
and food industry. Over 200 projects and 1,300
events have been initiated and supported. The
Food Cluster is a member of the "go-cluster”
programme, a measure of the Federal Ministry
for Economic Affairs and Energy (BMWi). The
"go-cluster" programme brings together the
most efficient innovation clusters in Germany.

KErn  Kompetenzzentrum fir  Erndhrung
addresses relevant authorities and partners in
nutrition: state institutions such as officials;
education, health, and social institutions; doc-
tors and midwives; nutrition advice; industry;
and the media. KErn's central functions com-
prise appropriately documenting the latest
knowledge about nutrition and food related
themes and preparing it for different target

groups. { )

Fraunhofer Food Alliance builds on decades of
collaboration. The expertise of 13 Fraunhofer
Institutes, which are part of the Fraunhofer
network of around 76 institutes, is pooled un-
der the umbrella of the Alliance. Customers
from the food industry benefit from this uni-
que scientific infrastructure and interdiscipli-
nary expertise along the entire value chain:
from innovative approaches, e.g. in the areas
of agriculture, product protection and analy-
tics, food and logistics, to new processing
technologies and developments in terms of
sustainability and the Circular Economy.

( )

Genuss Schatze Bayern project was created in
2017 by the Bavarian State Ministry of Food,
Agriculture and Forestry (StMELF) with the
goal to increase consumer interest in Bavaria's
food and agriculture products (

). Within this framework its
task is to establish and support value chains
for special products in cooperation with eco-


http://www.zerowaste-muenchen.de
http://www.zerowaste-muenchen.de
https://community-kitchen.com/unsere-mission/
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https://www.food.fraunhofer.de
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https://www.lfl.bayern.de/iem/regionalvermarktung/165416/index.php

nomic actors by highlighting the value of pro-
duct taste, authenticity, and quality, cultural
heritage, economic stability and mindfulness

( ).

The Federal Ministry for Food and Agriculture
collaborates with partners, including food
banks, and involves the Federal Government
and regional ministries in developing strate-
gies to combat food waste (

). The “We save
food alliance” launched in 2016 is an example.
The initiative presented 17 proposals to rescue
food in the supply chain. This regional project
supports measures like logistical support for
food charities and makes them aware when
there are goods available for pick-up (EU Plat-
form on Food Losses and Food Waste, 2019).
While there is no legal obligation for retailers
to donate food, Germany’s Food Bank national
strategy has in place voluntary agreements to
encourage donations of food before its best
before date ( ). Retailers follow a
code of good practice approved by the Mi-
nistry of Health.

Bavaria is the largest Federal state of Germa-
ny, a major agricultural region with 85% of its
land being rural. It has 2.6 million hectares of
forest, 3.2 million hectares of agricultural land,

e 55 dairies and 33,670 dairy farms housing
1.20 million cows.

e Average annual milk yield per cow: 7,700 kg.

e Total milk production: 8.43 million tons, ma-
king Bavaria a crucial dairy region in Europe.

e Bavaria contributes significantly to organic
milk, producing over 50% of Germany's orga-
nic milk.

e About 150 commercial mills contribute to
grain processing.

with over 106,000 farms and associated food
processing industry, making agriculture one of
the largest economic sectors ( ).
The agricultural use includes 65% arable land
and 34% grassland. Notably, every third Ger-
man farm is in Bavaria. The region is a leader
in aguaculture, having one-third of Germany's
trout ponds and 70% of carp ponds. In organic
farming, Bavaria leads with 11,100 farms
covering 385,000 hectares, making up 30% of
Germany's organic farms in 2021. The average
farm size is 36 hectares, with 59% being part-
time and 41% full-time holdings (

).

Bavaria plays a prominent role in Germany’s
agricultural and food production sectors, par-
ticularly in the dairy and meat sectors
( ).
With 55 dairies, 33,670 farms, and 1.20 million
cows, Bavaria contributes significantly to Eu-
rope’s dairy output, producing 8.43 million
tons annually. The region is a major player in
organic milk, responsible for over 50% of Ger-
many’s production. In meat production, Bava-
ria’s 1,500 slaughterhouses generate 289,000
tons of beef and veal, 621,000 tons of pork,
and 104,000 tons of poultry.

The region also hosts 150 mills for grain pro-
cessing. Bavaria’s brewing industry thrives
with around 640 breweries, and the Hallertau
area. Spanning 19,500 hectares, it is the wor-

Table 2: Food production
in numbers, Bavaria (StMELF, 2021)

e 1,500 slaughterhouses (including butchers).

e Beef and veal production: 289,000 tons (self-
sufficiency 170%).

e Pork production: 621,000 tons (self-
sufficiency 94%).

e  Poultry production: 104,000 tons (self-
sufficiency 52%).

Approximately 640 breweries, nearly half
located in Bavaria.

e Hallertau, with around 19,500 hectares, is
the world's largest hop-growing area.


https://projects2014-2020.interregeurope.eu/fridge/
https://food.ec.europa.eu/system/files/2019-06/fw_eu-actions_food-donation_ms-practices-food-redis.pdf
https://food.ec.europa.eu/system/files/2019-06/fw_eu-actions_food-donation_ms-practices-food-redis.pdf
https://www.safefoodadvocacy.eu/wp-content/uploads/2023/11/food-donations-position-paper-29.11.pdf
https://www.agrarbericht.bayern.de/landwirtschaft/erzeugerorganisationen.html
https://seerural.org/wp-content/uploads/2021/11/Prasentation_Westbalkanstaaten_21_11_09.pdf
https://seerural.org/wp-content/uploads/2021/11/Prasentation_Westbalkanstaaten_21_11_09.pdf
https://www.statistik.bayern.de/mam/produkte/jahrbuch/bayerndaten_2022-eng.pdf

ld’s largest hop-growing region. Overall, Bava-
ria significantly shapes Germany’s food pro-
duction landscape ( ).

The food processing & beverage industry in
Bavaria is a significant contributor to the regi-
on's economy, reflecting the overall strength
of the food and beverage sector in the country
( ). Germany's food and beverage
industry is the fourth largest industry sector,
generating EUR 185.3 billion in production va-
lue in 2020. This industry is characterised by
its small and medium-sized enterprises, with
over 6,100 companies providing jobs for ap-
proximately 614,000 people. The main contri-
butors to production value are meat and sau-
sage products (24.3%), dairy products (15.5%),
and baked goods (9.4%). In addition, covers a
wide range of products, including beer, chee-
se, baked goods, wheat beer, noodles, pasta,
mustards, sauces, and condiments, show-
casing the region's diverse culinary tradition
and agricultural heritage. Furthermore, Bava-
ria has established itself as a solid develop-
ment hot spot for AgTech start-ups and com-
panies. Bavaria, as the leading food producer
and agricultural hub in Germany, is in a positi-
on to influence the country's agricultural tur-
nover ( ).

It has the fourth-largest share of the total com-
mercial vegetable production (14%) in Germa-
ny (Destatis, 2021). In general, Bavaria benefits
from a strong position in the local processing
industry and international sales markets, how-
ever, concerns about the challenges imposed
by legal regulations particularly in relation to
vegetable production are a consideration.
Bavaria has an established presence in inter-
national markets with specific vegetables such
as pickles, asparagus, cabbage, and potatoes,
along with the associated canning industry.
Bavaria and the high-quality demand of retai-
lers for product and process innovation
among producers in the region, are strong fac-
tors in the preservation and appreciation of
vegetable production, in terms of the region’s
image, provision of local healthy food, and
ecosystem services such as maintaining bio-
diversity, landscape and soil conservation. The
vegetable production in this region benefits
from reasonable land prices, good soils, a well

recognised production expertise, which is
identified as significant for the successful
landscape development of production clusters
(Giuliana, 2008; Tavoletti & foodTe Velde,
2008).

The agri-products industry’s adoption of new
influences and commitment to innovation a-
lign with circularity initiatives emphasising the
conversion of resources into value cycles
through sustainable practices that extend
across regional food supply chains. This inclu-
des cultivation, production (manual and in-
dustrial), and supporting demand in agricul-
ture, including value creation, cultivation, pro-
duction and trade (B2B and retail) (Bertram et
al., 2021).

In Bavaria, the approach to food distribution
involves a diverse array of interventions aimed
at the development of the local economy and
its sustainable practices. It hosts numerous
producers from various sectors such as dairies,
bakeries, meat product manufacturers and
confectionery. Bavarian traditions are also
reflected in its food trucks, kiosks and speciali-
ty food producers offering authentic German
speciality meat items. Bavaria’s strategic initi-
atives include the development of infrastruc-
ture to facilitate the distribution of local pro-
ducts, the consolidation of local food pro-
ducers, the preservation of traditional culinary
diversity, the provision of advisory services on
market dynamics, the promotion of food supp-
ly chains, and the enhancement of professio-
nal skills within the agricultural sectors.

Bavaria’s strong focus on agricultural innovati-
on, including initiatives in AgTech and future
nutrition, has positioned the region as a hot-
spot for sustainable food production and was-
te management. In Bavaria, food waste is
being increasingly utilised for energy produc-
tion through processes such as anaerobic di-
gestion (AD) (Lansing et al., 2019). Co-
digestion projects in Bavaria have focused on
the utilisation of food waste in combination
with other organic substrates, such as dairy
manure, to maximise biogas production and
energy recovery.

According to a survey by the Bavarian Food
Cluster, 85% of German consumers prefer


https://www.agrarbericht.bayern.de/landwirtschaft/erzeugerorganisationen.html
https://www.gtai.de/resource/blob/64004/e80f4dd7ccd691158b0ee2bc10f8cd6c/industry-overview-food-beverage-industry-en-data.pdf
https://www.invest-in-bavaria.com/en/blog/post/agriculture-40-agtech-innovations-from-bavaria-are-significantly-changing-the-industry

locally produced food, with particular interest
in products “made in Bavaria” (Kern, 2020).
The value of food in Germany is reflected in
the relatively low cost of groceries compared
to many other countries. According to a re-
port, the cost of groceries in Germany is rela-
tively low, thanks to plenty of homegrown pro-
duce and competitive discount supermarkets.
This factor may influence the value of food

( ).

Bavaria cooperates in multiple ways with its
neighbours with the goal to achieve large-
scale, cross border endeavours to tackle com-
mon geographical challenges (Chilla, & Sielker,
2022; Paasi & Zimmberbauer, 2016). These
spaces of activity provide the state of Bavaria
with opportunities to shape the legislative
agenda at both higher and lower levels of poli-
tical processes. Influencing the development
of agri-food, and favourable conditions in rela-
tion to innovation, infrastructure, market de-
mand, collaboration, and product competiti-
veness present in the region and, contributing
to its potential in both national and internatio-
nal markets (Gabriel & Bitsch, 2023).

In Bavaria, the bioeconomy sector represents
a significant shift in the economic structure,
seeking to promote environmental and re-
source conservation, addressing climate issu-
es, and generating economic value by utilising
local natural resources. In Germany, food was-
te generates on average 4% of the country’s
annual greenhouse gas emissions (BMEL,
2023a). According to AgrarOLkG, in 2021 there
were a total of 216 recognised producer orga-
nisations in Bavaria, of which 74 crop pro-
ducers were active in plant production

( ).

In November 2020, the Bavarian state govern-
ment adopted the
“Future.Bioeconomy.Bavaria - Shaping Trans-
formation Sustainably and Innovatively” stra-
tegy. This strategy was crafted with Bavarian
stakeholders in the bioeconomy sector with
the aim of empowering and supporting actors
in transformation, fostering collaboration to
reinforce circular and sustainable bioeconomy

( ).

Fig. 6: Fact Box: Food Waste Germany
( ; data from 2020)
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Regional strategy for Circular Economy is an
initiative from the autonomous province of
Bolzano. This project aims to develop a regio-
nal strategy for the Circular Economy in the
region, based on the principles of reducing
waste, reusing resources, and recycling mate-
rials. ( ).

Another initiative in the realm of Circular Eco-
nomy and sustainability in Alto Adige/South
Tyrol is the NEST project (

). It focuses on various aspects of agricu-
lture, from production and trading of food and
beverages to natural resource management
and rural development ( ).

The South Tyrolean fruit industry is one of the
most important economic sectors in the regi-
on, producing high-quality apples and other
fruits for local and international markets.
However, the fruit industry also faces challen-
ges such as climate change, resource scarcity,
and waste generation. To address these chal-
lenges, their focus is on making the production
more sustainable, reducing packaging waste,
and promoting social change through awaren-
ess, education, and collaboration to encoura-
ge circular  thinking and  practices.

( )

South Tyrol is a significant player in the fields
of fruit and wine production. The area covers
a total land mass of 455,840 hectares, 62% of
which is agricultural land. However, due to the
region's mountainous terrain, only 28%
(209,232 hectares) is utilised for cultivation,
meadows, and pastures. The agricultural sec-

tor is not just a cornerstone of the local econo-
my but also a steward of the natural re-
sources, including landscape, soil, water, and
biodiversity ( ). The region
stands out as the largest apple-growing area
in Europe, contributing to 10 percent of the
continent's apple harvest ( ). This
robust production capacity is significant for
the export business, with 19% of the total food
products exported. Of this export volume, 14%
comprises agricultural products, reflecting the
region's strong focus on farming and food pro-
duction.

The retail structure of food products in
South Tyrol demonstrates besides the regular
supermarket distribution a significant reliance
on direct marketing, contributing notably to
the income of small and medium local enter-
prises. Direct marketing in the region ac-
counts for a substantial €44.7 million in turno-
ver, averaging about €98,400 per company
( ). This figure re-
presents over half (55%) of total sales.
Vineyards alone generate 20% of this revenue.
The primary sales channel is direct farm sales,
utilised by 83.7% of direct marketers. The
retail structure of food products in South Tyrol
is not only reliant on direct marketing, but also
significantly contributes to the region's econo-
my through both local sales and exports.
About one-third of these businesses are also
active in farmers' markets, while a quarter
offer home delivery services, a practice that
increased in recent years. Approximately 75%
of the enterprises also supply the gastronomy
sector, and around two-thirds engage with
retail food stores. Half of the direct marketers
distribute their products through wholesalers.
About two-thirds of the revenue from direct
marketing businesses is generated through
these indirect channels, amounting to €29.926
million, while direct sales account for €14.821


https://www.eurac.edu/de/institutes-centers/institut-fuer-erneuerbare-energie/projects/landesstrategie-zur-kreislaufwirtschaft
https://www.eurac.edu/de/institutes-centers/institut-fuer-regionalentwicklung/projects/nest-part-2
https://www.eurac.edu/de/institutes-centers/institut-fuer-regionalentwicklung/projects/nest-part-2
https://webassets.eurac.edu/31538/1620815463-landwirtschaftsreport-2020.pdf
https://www.sustainapple.it/aktionsbereiche/vorreiter-einer-ueberregionalen-kreislaufwirtschaft/
https://webassets.eurac.edu/31538/1620815463-landwirtschaftsreport-2020.pdf
https://www.idm-suedtirol.com/de/unsere-leistungen/sektorenentwicklung/sektor-lebensmittel
https://www.sbb.it/de/sbb-news/detail/echte-chance-direkt-ab-hof

million in turnover. This highlights the critical
importance of collaboration with both who-
lesale and retail sectors, as well as the gastro-
nomy industry, in the overall distribution stra-
tegy of food products in South Tyrol.

The landscape of food companies is led by a
large number of SMEs as shown by the num-
bers of direct sales that is a practice predomi-
nant of such companies. There are just a few
larger industrial food processing companies
in the region, mainly working with apples,
wine, milk and cured ham, the same products
that are also exported as agricultural or pro-
cessed food.

Gastronomy in South Tyrol holds an im-
portant place in the region's economy, reflec-
ting not just its culinary heritage and the
amount of high quality hotels and restaurants
but also its significant contribution to employ-
ment. Nearly 30% of all employees of the pri-
vate sector in South Tyrol work in hospitality
and gastronomy (

). This high percentage under-
scores the importance of this industry in the
local economic landscape.

Cooperatives such as Sudtiroler Bauernbund
focus in recent years on sustainable food prac-
tices, such as composting, use of organic ferti-
lisers, biochar, aquaponics, and local farming,
and contribute to reducing food waste by utili-
sing organic waste and promoting local food
production ( ).

Social organisations such as Banco Alimen-
tare/Landestafel ODV, (Food Bank), called Cac-
ciatori di Briciole, work towards reducing food
waste and addressing food insecurity. They

Gross output

of which: Hydroelectric production
Consumption

Agriculture

Industry

Services

Private households

play a critical role in collecting surplus food
from businesses and redistributing it to vul-
nerable populations in South Tyrol. Adding up
to 446 tons in the province of Bolzano and 398
tons in the province of Trento in 2022

Collaboration with research institutions like
EURAC Research with the Institute for regional
development, Free University of Bolzano with
the Faculty of Agricultural, Environmental and
Food Sciences and Laimburg Research Centre
can provide scientific expertise to assess the
environmental impact of various food produc-
tion methods.

Fraunhofer Research Institute is involved in
the EU Project TeBIiCE ( ), Ter-
ritorial Biorefineries for Circular Economy and
therefore also actively contributing to the
transition to Circular Economy practices in the
region.

The NOI Techpark is home to the "Food &
Health" sector, which also deals specifically
with food by-products. It plans the opening of
the Faculty of Engineering of the Free Universi-
ty of Bolzano in 2024, ( )

In the energy sector of South Tyrol a big deve-
lopment towards renewable energy was ma-
de, especially in Hydroelectric production due
to its geographical predisposition for this way
of renewable energy production. Figures from
the years 2018 and 2019 show a slight increase
in hydroelectric production (6,855 million of
kWh in 2018 to 6,930 in 2019), which is about
2.4% of Italy’s entire production (see Table 3).

Table 3: Electricity production and consumption—2018 and

2019 (data: ( )
6,855 6,930 2.4
6,026 6,110 12.7
3,129 3,188 1.1
191 230 3.8
893 983 0.8
1,485 1,403 1.5
560 572 0.9
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https://www.fraunhofer.it/en/Research/sustainable-innovation/tebice.html
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https://astat.provinz.bz.it/downloads/Siz_2021-eng(7).pdf

The total consumption of food in South Tyrol
amounts to approximately 240,000 tons per
year, with tourist food consumption ac-
counting for about 40,000 tons per year
( ). In terms of re-
cycling of organic waste and composting, it

Composting

Fermentation

Farm-based Fermentation
Composting outside South Tyrol

Total by Office for Waste Management

In Piedmont, it is the University of Gastrono-
mic Sciences of Pollenzo in collaboration with
the Piedmont Region that drives sustainability
and Circular Economy in five important supply
chains for the region, i.e. wine, milk and dairy
products, rice, water and bovine meat (see Fig.
5). Their focus is on the agri-food supply chain.

( )

Circular Economy for Food is a
knowledge hub that collects best practices of
the application of the principles of Circular
Economy in the agri-food chain, research,
publications and awareness events, to help
companies and institutions adopt the correct
strategies for the transition to a new produc-
tion model.

Unioncamere Piemonte, in collaboration with
the Chambers of Commerce of Piedmont, pro-
motes the Best Practices of Circular Economy
and business sustainability. The main objecti-
ve of the initiative is to promote awareness of
the Circular Economy as a tool for economic
competitiveness, as well as environmental and
social sustainability. ( )

AGRIFOOD Innovation Hub_supports SMEs and
cluster members in identifying their needs and
setting up plans for innovation, R&D and tech-

12,770
6,700
1,520
5,470

39,330

has has slightly decreased from 12,770 t in
2019to 12,714 tin 2022, whereas fermentation
has almost tripled from 6,700 t in 2019 to

18,662 t in 2022 as shown in Table 4.

( )
Table 4: Utilization of Organic Waste

11,919 12,780 12,714

11,470 17,550 18,663

1,348 1,275 1,591

5,109 3,736 5,900

34,528 35,341 38,868

nology transfer in the fields of food technolo-
gies, traceability, product/process innovation,
microbiology and food safety, sustainability,
as well as virtuous management of food pro-
duction, recovery and valorisation of waste
from the agri-food supply chains. (

)

A Good Opportunity project promoted by the
Piedmont Region aims to increase consumer
awareness towards more sustainable lifestyles
and consumption. Through the A Good Oppor-
tunity app, consumers are made aware of how
to limit food waste and focus on the causes
that generate waste. (

)

In terms of territorial extension, Piedmont is
the second-largest region in Italy. 43.3% of the
regional territory is mountainous, the hilly
areas represent 30.3% of the territory, while
the plains (high and low) make up 26.4%.

36% of Piedmont's territory is dedicated to
agricultural production. The ratio between
the resident population and the surface area
dedicated to agriculture is equal to 452 inhabi-
tants for every 100 hectares of used agricultur-
al surface, a much higher value than the Euro-


https://webassets.eurac.edu/31538/1620815463-landwirtschaftsreport-2020.pdf
https://astat.provinz.bz.it/downloads/Siz_2021-eng(7).pdf
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https://www.poloagrifood.it/site/homepage
https://unabuonaoccasione.it/it/
https://unabuonaoccasione.it/it/

pean average (277 inhabitants for every 100
hectares of used agricultural surface). In 2021
workers employed in agriculture were 3.4% of
the total employed (4.1% is the Italian average
and 3.7% the average in the EU-27). In 2021
the value of production in the agricultural sec-
tor is €4,159.1 million, broken down as follows:
45.5% agricultural crops, 35.1% livestock far-
ming, 19.4% services and secondary activities

( ).

In 2022, two strong critical issues emerged
that affected the trends of agricultural produc-
tion: drought high temperatures and the inter-
national geopolitical crisis with its repercus-
sions on raw material prices ( ).

The food and beverage industry constitutes
an important asset of Piedmontese manufac-
turing with a total added value of approxi-
mately €3.4 billion (2020 data). Itaffects
Piedmontese manufacturing by 14%. In 2020,
the food and beverage industry in Piedmont
has just under 37,400 employees, a slight de-
crease (-1.9%) compared to 2019; in particular,
the food industry has 33,300 workers, re-
presenting over a third employed in the pro-
duction of baked and flour products, while the
beverage industry employs approximately
4,100 workers ( ).

In Piedmont, the regional agri-food sector is
characterised by a growing projection towards
foreign markets. The basis of the growing ex-
ports is the quality and valorisation of the pro-
ducts. Wine is the sector that is mostly based
on certified and protected production (

). Agri-food is one of the most vital sectors
of the regional economy, representing 9.4% (in
value) of imports and 14.9% of overall agri-
food exports at a national level. It is structural-
ly oriented towards a productive organisation
which imports raw materials and exports pro-
cessed products ( ). In the Piedmont
region, agricultural and food exports are pri-
marily driven by fresh fruit, wine and proces-
sed food. This may include items produced
using both local and non-local raw materials,
such as coffee.

Piedmont is known for its high quality pro-
ducts, such as fruits, vegetables, wine, rice,
cereals and meat, thanks to a rich tradition of
local supply chains. The region’s food and

wine are appreciated worldwide, representing
the excellence of Italian cuisine. Piedmont al-
so excels in other quality production offerings
ranging from sweets, chocolates, baked goods
to cheeses, cured meats, rice, pasta, fruits,
rice, pasta, fruits, vegetables and the prestigi-
ous white truffle wines. In Piedmont, 89.4% of
the wine produced falls under one of the 59
Designations of Origin.

Another important sector is the dairy sector,
where Piedmont holds 7 Protected Designati-
on of Origin, albeit with limited production
volume. In other sectors, excluding the
Piedmont Hazelnut PGI (Protected Geographi-
cal Indication), which is experiencing a real
production surge, there are a plurality of pro-
tected productions (73 in total) but with mini-
mal influence on the regional agricultural eco-
nomy. The wealth of the Piedmontese territo-
ry, characterised by its divisions and unique
features, is recognised in a multitude of typical
products (341) regulated under the designati-
on PAT (Traditional Agri-Food Product) ac-
cording to the IRES Piemonte and Osservatori-
o Rurale del Piemonte PROSPERA ( ).

In 2022, activities connected to the Bioecono-
my in ltaly, defined the basis of the perimeter
indicated in the previous paragraph, genera-
ting an estimated output of €415.3 billion, and
employing approximately two million people.
The most significant contribution to the
growth of the bioeconomy in 2022 was the agri
-food supply chain, followed fashion system
and paper products ( ).

Regarding regional policy development in
Piedmont, Regional Law n. 12/2015 promotes
and supports projects for the valorisation and
distribution of unsold goods with the aim of
reducing the production of food waste.

In July 2022, the Regional Authority approved
the Regional Strategy for the Sustainable De-
velopment of Piedmont, whose Strategic
Macro Area no. 1 aims to accompany the tran-
sition of the Piedmontese production system
towards a model capable of combining com-
petitiveness and sustainability: Piedmont
adopts an approach that takes into account all
phases of the product life cycle (LCA), so that
waste becomes a resource and develops pro-
duction chains that produce socio-economic


https://www.crea.gov.it/en/web/politiche-e-bioeconomia/-/l-agricoltura-nel-piemonte-in-cifre-2023
https://www.ires.piemonte.it/index.php/ires-a-short-history
https://www.crea.gov.it/en/web/politiche-e-bioeconomia/-/l-agricoltura-nel-piemonte-in-cifre-2023
https://www.ires.piemonte.it/index.php/ires-a-short-history
https://www.ires.piemonte.it/index.php/ires-a-short-history
https://www.crea.gov.it/en/web/politiche-e-bioeconomia/-/l-agricoltura-nel-piemonte-in-cifre-2023
https://www.ires.piemonte.it/index.php/ires-a-short-history
https://group.intesasanpaolo.com/content/dam/portalgroup/repository-documenti/research/it/bioeconomia/2023/Executive_summary_bioeconomy_ingl_June2023.pdf

and environmental benefits. ( The Food Districts promoted by the Piedmont

) Region also contribute to reducing food waste.
The Food Districts aim to enhance agricultural
and agri-food production by encouraging sy-
nergies between local businesses. The Food
Districts guarantee food safety by reducing the
environmental impact of production and redu-
cing food waste (Regional plan for the ma-
nagement of urban waste and the remediation

Within the Smart Specialization Strategy of
Piedmont for the period 2021-2027, Food is
one of the 6 Priority Innovation Systems on
which the regional strategy is based. Food is
central to the transformations brought about
by the great challenges of sustainability, cli-
mate change and the ageing of the population

( ). The food system of polluted areas). ( )
has ever more extensive connections with the
other Priority Systems.

Fig. 7: Fact Box: Food Waste Italy
; data from 2020)
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https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2022-07/SRSvS%20luglio%202022_0.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2022-07/SRSvS%20luglio%202022_0.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2022-01/s3_2021_2027_completa.pdf
https://www.regione.piemonte.it/web/temi/agricoltura/cibo-territorio-consumo-alimentare/distretti-cibo
https://ec.europa.eu/food/safety/food_waste/eu-food-loss-waste-prevention-hub/eu-member-state-page/show/AT

In Slovenia, several food waste prevention ini-
tiatives and businesses have been established,
contributing to the reduction of food losses/
waste at different levels across different sec-
tors. Some of the circularity solutions that are
existing or in development are digital market-
places to preserve surplus food (e.g. ,

), food donation systems
(Lions, Karitas, etc.); innovation and social
enterprises transforming surplus food into
new market products or accessible meals for
low-income households (for example

in Slovenia).

Slovenia has established several clusters with
the goal to improve the food systems through
various interventions. Following is a selection
of initiatives.

EIT FOOD HUB in Slovenia aims to stimulate
entrepreneurial and innovative activity in agri-
food through more efficient access to many
instruments and financial support offered by
the EIT FOOD Community. The EIT FOOD HUB
Slovenia training courses and workshops for
students, start-ups, researchers and the inte-
rested public.( )

Together with the Slovenian government, EIT
Climate-KIC is leading the Deep Demonstrati-
on of a Circular, Regenerative and Low-Carbon
Economy to develop pathways for a more radi-
cal transition to a net-zero world. The initiative
is looking into a transformation pathway for
the food systems.( )

The project "Our Superfood” is a joint national
and sectoral project to promote locally pro-
duced and processed food. It is also a platform
designed to raise awareness about the chal-
lenge of food waste and some of the possible
solutions.( )

SRIP HRANA is a long-term Strategic Research
and Innovation partnership for Sustainable
Food Production in Slovenia. It has developed
into a dynamic community of agriculture hol-
dings, companies, cooperatives, research in-
stitutions, investors and other interested par-
ties, whose main interests are focused on im-
provement of research and development acti-
vities in the companies for the purpose of agri-
food sector development.( )

Importantly, Slovenia has the
and a
, where 57 measures are defined
for achieving the food waste reduction in line
with SDG 12.3 goal.

In the food production sector there are various
agricultural cooperatives in Slovenia who
practise circularity by collectively managing
resources, optimising land use, and promoting
sustainable agricultural practices among their
member farmers. Furthermore, there are com-
panies and networks that focus on producing
a range of traditional Slovenian products whi-
le emphasising environmentally friendly and
sustainable practices (e.g. Bohinjsko, Dobrote
Dolenjske).

There are also numerous small-scale and local
organic farmers and producers in Slovenia
that follow circularity and sustainability prin-
ciples in their farming and production prac-
tices, partly as a result of adhering to traditi-
ons and partly by introducing new systems
based on regenerative farming, biodynamic
and closed-loop farming principles.

Several large scale food manufacturers are
also investing in and developing methods of
surplus and by-product utilisation (e.g.
Pangea - insect farming for protein base ani-
mal feed).

Likewise, large retail groups drive initiatives to


https://prihrani.app/
https://optifood.eu/
http://etri.si
http://etri.si
https://www.bf.uni-lj.si/sl/novice/2021060113595592/vzpostavitev-podjetnisko--inovacijskega-sticisca-eit-food-hub-slovenija-na-biotehniski-fakulteti-univerze-v-ljubljani/
https://www.climate-kic.org/circularslovenia-2/
https://www.nasasuperhrana.si/
https://www.gzs.si/srip-hrana/vsebina/English/About-SRIP-HRANA
https://www.gov.si/assets/ministrstva/MKGP/PODROCJA/HRANA/Zavrzki_odpadna_hrana/Strategija_Spostujmo-hrano_spostujmo-planet.pdf
https://www.gov.si/assets/ministrstva/MKGP/PODROCJA/HRANA/Zavrzki_odpadna_hrana/Strategija_Spostujmo-hrano_spostujmo-planet.pdf
https://www.gov.si/assets/ministrstva/MKGP/PODROCJA/HRANA/Zavrzki_odpadna_hrana/Akcijski_nacrt_za_izvajanje_strategije_in_obrazlozitev_ukrepov.pdf
https://www.gov.si/assets/ministrstva/MKGP/PODROCJA/HRANA/Zavrzki_odpadna_hrana/Akcijski_nacrt_za_izvajanje_strategije_in_obrazlozitev_ukrepov.pdf

reduce food waste and promote sustainability
(e.g. partnerships with local producers, initiati-
ves to optimise supply chain efficiency, work-
ing with food banks and running campaigns
on food waste reduction such as beer made
from waste bread, famous chefs cooking with
leftovers, etc.).

73% of the country area is classified as rural
territory and about 25% of total land is classifi-
ed as agricultural land. 76% of the agricultural
area falls under less favoured areas (mountain
areas and alike). Approximately two-thirds of
the agricultural land is farmed extensively (i.e.
the land is in permanent grassland - 58%, or
covered with permanent crops - 6%). Just o-
ver one third of agricultural land is arable

( ).

In 2020, agriculture, together with hunting,
forestry and fishing, contributed 2.3% to total
added value and 6.9% to total employment
( ).
During the same period, Slovenia contributed
non-processed cheese valued at €30.7 million
(0.1% of EU production), fresh bread valued at
€96.9 million (0.34% of EU production), and an
unspecified quantity of beer to the market.
Furthermore, Slovenia produced soft drinks
worth €33.6 million, accounting for 0.18% of
the EU's soft drink production (

).

Slovenia is a net importer of food, as domestic
production does not satisfy the total populati-
on needs. Self-sufficiency rates fluctuate year
on year due to the changes in production volu-
mes and in part also changing consumption
habits. Slovenia has generally high self-
sufficiency rates for milk, meat, eggs, cereals,
and maize. In 2020, the self-sufficiency rate in
cereals in Slovenia was 88%, in meat 84% and
in vegetables 48%. In 2021, Slovenia imported
EUR 2.3 million of food and beverages, which
was almost three times as much as in 2000
( ;
).
Most of the consumed food (more than 70%) is

imported, only about a third is of Slovenian
origin. According to the estimates made in Slo-

venia on the basis of the CORINE data on land
use and data on agricultural land use,
between 60% and 80% of all utilised agricultu-
ral areas in Slovenia are located in High Nature
Value farmland areas. These areas represent
between 20 and 30% of the entire national ter-
ritory ( ).

Slovenia has over 700 registered food proces-
sing enterprises (2017), their numbers are
steadily growing. Out of those enterprises,
78% are micro-sized, 16% are small, 4% are
medium and the remaining 2% are large. The
added value produced by these companies in
2017 was 499 million EUR and the number of
employees was 13,683 - making the added
value per employee 36,472 EUR. Net revenues
from foreign markets are growing. Large enter-
prises constitute about 2% of all food proces-
sing enterprises, yet they contribute significa-
ntly to the highest share of employment
(53%), added value (64%) and net sales reve-
nue (62%).

In 2020, Slovenia recorded 2,723 food and
beverage manufacturing establishments,
comprising 13.6% in  manufacturing and
0.13% of the total manufacturing establish-
ments in the EU. Currently there are just over
2000 registered companies in the food retail
and distribution sector ( ). In
2022, the turnover from the sale of goods in
the food and beverage sector amounted to
just under 3000 million EUR (SURS, 2022).

In terms of employment, the food and bevera-
ge manufacturing sector in Slovenia hired 18.6
thousand individuals in 2020, representing
8.7% of all employees in Slovenian manufac-
turing establishments and a modest 0.06% of
the EU's manufacturing workforce. The work-
force share in Slovenia's food and beverage
manufacturing compared to the EU was 0.4%.

According to Eurostat, in 2020, Slovenia ac-
commodated 10.3 thousand food and bevera-
ge trade and service companies (

). Among these, 1.0 thousand were
wholesalers, 1.0 thousand were retailers, and
8.3 thousand were food and beverage service
companies. Collectively, they employed 57.1
thousand individuals, generating a turnover of
€7.4 billion and contributing a value-added of
€1.4 billion. While the majority (80.6%) of food


http://www.kis.si/f/docs/Slovenian_Agriculture_in_Numbers/KIS_Slovensko_kmetijstvo_v_stevilkah_2021_EN_splet.pdf
http://www.kis.si/f/docs/Slovenian_Agriculture_in_Numbers/KIS_Slovensko_kmetijstvo_v_stevilkah_2021_EN_splet.pdf
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://kazalci.arso.gov.si/en/content/high-nature-value-farmland-areas?tid=1
https://www.stat.si/StatWeb/en/News/Index/10236
https://www.stat.si/StatWeb/en/News/Index/10236
https://kazalci.arso.gov.si/en/content/high-nature-value-farmland-areas?tid=1
https://www.ajpes.si/prs/
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001
https://ec.europa.eu/eurostat/web/products-key-figures/w/ks-fk-22-001

and beverage trade and service companies in
Slovenia operated in the food and beverage
service sector in 2020, their contribution to
employment and value-added was relatively
lower at 46.8% and 29.1%, respectively.

Out of the 2000 food and beverage trade
companies in Slovenia in 2020, 552 were who-
lesalers. These comprised 489 micro-
enterprises (0 to 9 employees), 51 small enter-
prises (10 to 49 employees), and 12 medium-
sized enterprises (50 to 249 employees). Large
enterprises (250 or more employees) were not
reported. The total turnover of wholesale com-
panies reached €1.7 billion in 2020. The value-
added by wholesale companies in Slovenia
amounted to €163.4 million in 2020. Among
them, micro-enterprises contributed €31.0
million, small enterprises contributed €56.6
million, and medium-sized enterprises contri-
buted €75.9 million. Notably, large enterprises
reported zero value-added.

In 2020, Slovenia's food and beverage retail
speciality stores numbered 417. Of these, 401
were micro-enterprises, 14 were small enter-
prises, and 2 were medium-sized enterprises,
with no large enterprises reported. Together,
they achieved a turnover of €149.1 million and
a total value-added of €26.4 million. The six
biggest food retailers own about 1200 shops
across Slovenia (Grgic, 2023).

The households' end-consumption expendi-
ture on food and beverage, including catering
services, amounted to €5.2 billion in Slovenia

households

Fig. 8: Food waste by source, Slovenia,
2022 (
)

in 2020, averaging €2,490 per person. These
expenditures represented 22.0% of house-
holds' total consumption expenditure: 14.4%
for food, 1.5% for non-alcoholic beverages,
1.7% for alcoholic beverages, and 4.4% for ca-
tering services. Regarding affordability, the
percentage of people in Slovenia who could
not afford a meal with meat, chicken, fish, or a
vegetarian equivalent every other day was
3.9% in 2019. This increased to 4.3% in 2020,
slightly decreased to 4.2% in 2021, and further
dropped to 3.5% in 2022 (

).

The sustainable biomass feedstock potential
from the agricultural sector in Slovenia is esti-
mated at 0.7 million tons of dry material (DM)
per year at the national level. The largest po-
tential from secondary residues is from cereal
bran, with a total amount of 55 Kton dry mat-
ter per year. About 2.7 Kton DM of pressed
grape dregs are available from the wine in-
dustry. For the Gorenjska region these num-
bers are between 25-50 kton DM from arable
crops residues and 5-10 kton DM for perennial
crops ( ; ).
Sustainability risks related to harvesting agri-
cultural residues are biodiversity and soil bio-
diversity loss when harvesting too many crop
residues, and moderate risks to organic car-
bon and nutrient reduction in soil. The poten-
tial for residual biomass in Slovenia is low,

production activities
(incl. primary)

distribution and
food stores

food services


https://ec.europa.eu/eurostat/documents/15216629/15559935/KS-FK-22-001-EN-N.pdf/1cb9d295-6868-70e3-0319-4725040cfdb8?version=3.0&t=1670599965263
https://ec.europa.eu/eurostat/documents/15216629/15559935/KS-FK-22-001-EN-N.pdf/1cb9d295-6868-70e3-0319-4725040cfdb8?version=3.0&t=1670599965263
https://celebio.eu/wp-content/uploads/2021/04/CELEBio_D.2.1_Biobased-Economy-Business-Opprotunities-in-SI.pdf
https://www.s2biom.eu/
https://www.stat.si/StatWeb/en/News/Index/11387
https://www.stat.si/StatWeb/en/News/Index/11387

particularly when other traditional uses and
risk factors are considered ( ;

).

According to the Statistical Office of the Re-
public of Slovenia (SURS, 2023), the total
amount of food waste increased between 2013
and 2022 by 22% (from 118 to 151 thousand
tons). Food waste has increased in all sectors
(production activities incl. primary, distributi-
on and retail, food services and households).

The largest share of food waste (47% or 70,3 kt
in 2022) is produced by households (as shown
in Fig. 8). In food manufacturing and proces-
sing, the top 4 food waste producing indust-
ries are Bread & Pastry Manufacture 44%, Meat
and Poultry Meat Products 7%, Processing and
Preserving Meat 6%, and Beer manufacture
4%. In 2022 thai sector produced 7.1% or 10,6
kt of all food waste. (SURS, 2023)

Food services accounted for approximately
37% (56 kt) of all food waste in 2022 (SURS,
2023).

Food retail and distribution accounted for
approximately 9,3% (14 kt) of all food waste in
2022 (SURS data). A decrease of 2% from 2021
data. In Slovenia, most food retail groups work
to some extent on strategies to avoid food
waste. They have partnerships with local pro-
ducers and have worked on initiatives to opti-
mise supply chain efficiency (expiration date,
produce imperfections, overstocking). They
work with food banks and occasionally run

biological stabilisation

recovery in
composting systems

Fig. 9: Food waste treatment in
Sloveniain 2021

campaigns on food waste reduction. Some of
the most interesting initiatives launched by
these food chains are converting leftover
bread to beer, fresh bread made of leftover
bread, recipes, and tips from renowned chefs
on using food leftovers to avoid food waste.
These are mostly geared as a public awareness
campaign with high promotion content of the
company’s green business orientation.

One of the key waste reduction activities im-
plemented by food retail groups is food dona-
tion. In Slovenia there are several humanitari-
an organisations that have well-developed
collection, storage, and distribution systems
for donated food. In 2017, the Slovenian
government introduced the tax exemption
policy for donated food. This encourages food
producers, retailers, and restaurants to donate
surplus food to charities and food banks, as
they could potentially deduct the value of do-
nated food from their taxable income. It also
introduced regulations that required certain
food businesses, including large supermar-
kets, to report their food waste data. This
measure helped track and analyse food waste
at the retail level and encouraged companies
to take steps to reduce waste. Food waste in
Slovenia is treated in several ways, as shown
on Fig. 9.

The research shows that more food waste is
generated in urban areas. In Slovenia, about
48% of households do their own composting
(these figures are not included in the statistical

other treatment

recovery in
biogas plants



https://celebio.eu/wp-content/uploads/2021/04/CELEBio_D.2.1_Biobased-Economy-Business-Opprotunities-in-SI.pdf
https://www.s2biom.eu/

data). Slovenia is among the countries with
the highest percentage of separately collected
waste and management of recycling (71% of
municipal waste).

Slovenia has a national action plan for tackling
food waste titled “Respect our food, respect
our planet” and where 57 measures are defi-
ned to contribute to the SDG 12.3 aiming to
halve the total food waste per inhabitant
( ). The country is
focused on reducing waste generation in vari-
ous sectors.

Fig. 10: Fact Box: Food Waste Slovenia
( ; data from 2020)
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https://www.gov.si/assets/ministrstva/MKGP/PODROCJA/HRANA/Zavrzki_odpadna_hrana/Akcijski_nacrt_za_izvajanje_strategije_in_obrazlozitev_ukrepov.pdf
https://ec.europa.eu/food/safety/food_waste/eu-food-loss-waste-prevention-hub/eu-member-state-page/show/AT

Some startups and larger food compa-
nies have already incorporated the prin-
ciples of the Circular Economy into their
business models. To promote a Circular
Economy and, consequently, reduce
food waste, various strategies such as
reducing, reusing, and recycling are
employed. In the following section, we
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Section Il

What we found: Selection of Best Practices

will showcase best practice examples
from the Alpine Regions, highlighting
different business models and strate-
gies. These examples illustrate how in-
novative ideas can be applied across
various food categories to close the
loops, conserve resources, and promote
more sustainable operations.
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Location
Founding Year

Food category

Value-Chain-Stage

Strategy

2 Kern Tec

Austria

2019

Kernel-based products
Processing

Re-use

How are loops closed?

Kern Tec uses previously unused fruit kernels
to develop innovative, sustainable ingredients
and easy-to-use ready-to-use solutions for the
food industry - from versatile milk alternatives

to delicious nut spreads.

Scan the QR Code
to go to the website:

1550

IN NVYIS

© image: Kern Tec GmbH

Impact of the best practice

According to the startup and the Rewe Group,
over 2.3 billion apricot kernels have been sa-
ved from going to waste so far (Brutkasten,
2023).



https://brutkasten.com/artikel/kerntec-wunderkern-billa-listung
https://brutkasten.com/artikel/kerntec-wunderkern-billa-listung

Location Various locations in Slovenia

Founding Year 2020

Food waste/Food surplus/Food produce
Food category that does not meet the market standard -
many food and beverage categories

Value-Chain-Stage Processing, Food Services, Redistribution

Strategy Re-use, Up-cycling

How are loops closed?

Mini tovarna by ETRI group is a food waste re-
ducing operation that works both with local
food producers and retailers as well as with
food innovators developing new food products
that prevent surplus food from being waste.
Moreover, it works on the redistribution of
food supplies and up-skilling, raising awaren-
ess and building social capital for transforma-
tion towards a more sustainable society. The
initiative aims to address the dual challenge of
food waste and food insecurity.

At Etri group, they source surplus food from
various companies, preventing it from ending
up in landfills. A food technology team at Etri
production sites called Mini Tovarna, are trans-
forming surplus food into new products, for
example, discarded bread is made into items
such as dumplings, savory and sweet bread
puddings, granola, and cookies.

Scan the QR Code
to go to the website:

QD)

7]

IN NYI
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tovarna - ETRI skupnost

Impact of the best practice

This sustainable approach ensures that food,
which would otherwise be wasted, becomes
nourishing meals. Etri distributes these meals,
serving a segment to students and staff at the
Biotechnical Faculty (company meals) and
providing the rest to the humanitarian institu-
te “Pod strehco”, where the elderly and those
in need receive free, quality meals. All the pro-
ducts are packaged in environmentally friendly
packaging or glass jars that are returned
through a deposit system for reuse.




ova project

Location Turin (Italy)

Founding Year 2019 :‘} /"V\“
Food cat Bread product e

ood category read products 5 f v\;ﬁ
Value-Chain-Stage Processing 1 4—“

3 :

Strategy Re-use
How are loops closed? Impact of the project

Biova is a traditional bread from Piedmont. Replace up to 30% of the barley malt, which is
BIOVA PROJECT collects unsold bread and u- traditionally used for making beer.
ses it to replace up to 30% of the barley malt

traditionally used to make beer. The beer is

then distributed in co-branding through the

same supply channels as the unsold bread,

with a label indicating the origin of the bread

used. But the circle does not close here, becau-

se BIOVA PROJECT has found a way to reuse

beer waste to produce snacks and to create

the packaging of the products themsel-

ves.Impact of the best practice.

BIOVA CLASSICA
L ey

© images: Biova Project
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s ¢ Banco Alimentare
del Trentino Alto Adige/Landestafel ODV

Location Trentino - Stdtirol / Alto Adige
Founding Year 2003
Food category Unsold food

Value-Chain-Stage Retailer

Strategy Re-distribute

How are loops closed? Impact of the project

The food is used by the people who get it and This organisation redistributes around 840

does not go to waste. tons of unsold food each year to people with
less economic possibilities in the region Trenti-
no-Alto Adige with around 1 million inhabi-
tants.

© image: Banco Alimentare

Scan the QR Code
to go to the website:

IN NVYIS




Location France (Paris)

Founding Year 2016 7 )
{ S
Food categor Bio waste (restaurants, company or school /\,1 - ikﬂfw/ . o
. f f, n-$" -
gory canteens, hospitals, markets) ‘ A {

) End-of-chain food waste after consumption
Value-Chain-Stage . 2
by end-consumers :

Strategy Recycle

Les Alchimistes collect and process organic The startup processes an average of 12,000
waste to transform it into compost. The pro-  tons of food waste per year.

duced compost is sold to retailers or directly to

farmers.

© images: Les Alchimistes

Scan the QR Code
to go to the website:

les . .
JQlchimistes




Location Germany

Founding Year

Food category

Value-Chain-Stage All stages of the value chain

Strategy Re-use

The ongoing research at Fraunhofer IWKS in-
cludes many different approaches to reuse
food waste / remnants from the agriculture
and food production. These remnants can be
used for the extraction of cellulose fibres, i.e.
to produce fibre reinforced materials, as well
as the production of bio-plastics or feeding
stuff for animals. The strategy is to utilise bio-
based resources across various industrial sec-
tors that arise as excess/by-products, expan-
ding beyond just energy use. Solution approa-
ches are the development and optimization of:

e Processes for fibre extraction from by-
products of the food, cosmetic, and phar-
maceutical industries.

e Bio-based adhesion promoters between fib-
re and matrix in bio-composite materials.

o Biodegradable coatings/polymers, i.e. for
fertilisers with controlled nutrient release.

Scan the QR Code
to go to the website:

Pomace/marc (apples, tea, raspberries)

Ongoing research, first projects regarding / 5
this technique: 2016 (H2020-Hyper Bio-

o Tailored strategies to prevent food waste.

e Process and product optimization for cost
and resource efficiency.

o Another next step approach is the reuse of
these remnants (i.e. after the cellulose
extraction) as animal feed.

Due to the use of remnants from the food pro-
duction, it is possible to produce alternative
biobased raw materials that don't compete
with food production. Bio-plastics, adhesion
agents and coatings can be used sustainably
and sensibly under ecological, economic, and
social considerations only when this condition
is fulfilled.

© image: Fraunhofer
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Circular Food Hub

Vision

The Circular Food Hub Bavaria - Salzburg envi-
sions the establishment of a robust foundation
of circularity in food value chains. In a partici-
patory approach with companies from the ma-
nufacturing industry, gastronomy and tourism,
it is aimed to close the loop. By including was-
te transfer and reintegration channelling waste
generated back to the initial stage of fruits and
vegetables, a circular ecosystem is created. By
promoting transparency and collaboration,
the hub allows farmers, producers, manufac-
turers, gastronomy and tourism businesses to
connect directly. Moreover, despite being a
business-to-business (B2B) model, the proxi-
mity of end consumers enhances knowledge
and contributes in reducing food waste.

Contact details

www.fh-salzburg.ac.at/circularfoodhub

Involved partners
e FH Salzburg GmbH

e Hochschule Miinchen
e Paris Lodron Universitat Salzburg

e Umweltcluster Bayern
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Product categories

m Fruits & vegetables

® HMV

FH Salzburg

UmweltCluster
Bayern ?

Hochschule

ty of
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http://www.fh-salzburg.ac.at/circularfoodhub

@ South Tyrol | Alto Adige

Q/ Circular Food Hub

Vision Product categories

The Circular Food Hub South Tyorl aims to be a - -
. . . . Coffee Poultry

leading force in the creation of a sustainable,

innovative, and thriving circular food economy

in South Tyrol. It is currently developing and

networking stakeholders in the region to

promote the idea of circularity in South Tyrol,

and to promote collaboration and facilitate

knowledge sharing (companies, interest

groups, universities, research institutions &

laboratories and farmers). The hub wants to

raise awareness of ways to combat regular

food and to foster innovation and sustainable

entrepreneurship in the region.

The Circular Food Hub South Tyrol is the first
point of contact for the circular economy in the
food economy in the region. It is a leading
force in creating a sustainable, innovative, and
thriving circular food economy in South Tyrol
to reduce food waste.

Contact details

www.idm-suedtirol.com/de/news-termine/
news-termine/circular-economy-food-hub

Involved partner

IDM Siidtirol - Alto Adige
‘ INNOVATORS.
I DEVELOPERS.

MARKETERS.
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9% Piedmont

*\\%~Z. Circular Food Hub

Vision Product categories

The Circular Food Hub involves institutional m m
actors, mentor companies, local networks and
actors who facilitate the dialogue between
different entities (such as universities, research
centres and development and promotional
actors). Its primary objective is to revamp
economic models by adopting a circular rather
than linear approach. Additionally, it opens up
opportunities to leverage the productive,
valorisation and innovative capabilities of
local companies, thus creating opportunities,
work and well-being and environmental
protection. This approach also contributes to
adapting to climate change and the protection
of the ecosystem.

Contact details

https://lamoro.it/circularfoodhub/

Involved partner

LAMORO

' LANMORO

AGENZIADI

/\svu_uppo
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Circular Food Hub

Vision

The creation of a Circular Food Hub is relevant
for the Alpes-Martimes Region and focuses on
reducing food waste in the restaurant and ho-
tel industry. The objective is to raise awaren-
ess, educate and support stakeholders in these
sectors to reduce their environmental foot-
print and promote a more responsible ma-
nagement of biowaste. Collaboration with de-
cision-makers, Chambers of commerce and
industry and other local stakeholders is essen-
tial to achieve these goals. The hub will serve
as a physical and virtual meeting point to bring
together actors involved in the fight against
food waste, thus promoting collaboration, in-
novation and sustainability.

Contact details

https://www.cote-azur.cci.fr/cefoodcycle/

Involved partners

e CCINice Cote d‘Azur
e AVITEM

@ CCI NICE
COTE D’AZUR

AViTeM

Agency for sustainable Mediterranean
cities and teritories
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* Alpes-Maritimes

Product categories

Fruits & vegetables
(hotel industry & gastronomy)


https://www.cote-azur.cci.fr/cefoodcycle/

9% Slovenia

*\\%~Z. Circular Food Hub

Vision Product categories

Thg Circular Food Hub in Slovenia (quenjska Processed food
region) supports closed loop generation and
network creation, provides expertise, educati-
onal and empowerment workshops, develop-

ment of approaches for closing the loops and
to raise awareness in food-related sectors.

Close  cooperation  with  stakeholders
(companies, NGO's, public sector, interested
general public) allows the hub to develop cir-
cular principles and to gradually foster innova-
tive approaches and solutions in daily prac-
tices

Contact details

www.bsc-kranj.si/food-circular-hub

Involved partners
e BSCKranj

e E-zavod

FEBSC

Business Support Centre Kranj
Regional Development Agency of Gorenjska

@zavod
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As global concerns regarding environmental
sustainability and resource management in-
tensify, the paradigm surrounding food waste
is shifting from a challenge to an opportunity.
This whitepaper proposes the creation of a
comprehensive compendium that explores the
effective utilisation of food waste as a valuable
resource, emphasising stakeholder involve-
ment and sharing best practices across five
different countries in the Alpine region.

This document aims to consolidate up-to-date
information on innovative strategies, success-
ful initiatives, and collaborative approaches
that have proven effective in transforming
food waste into a valuable resource. By exami-
ning case studies and initiatives from different
cultural and economic contexts, this
document will provide a nuanced under-
standing of the various challenges and oppor-
tunities associated with managing food waste
on a global scale.

Stakeholder involvement is a key theme in this
document, recognising the importance of en-
gaging diverse actors, including government
bodies, businesses, communities, and non-
governmental organisations. By showcasing
successful partnerships and collaborative
efforts, the document aims to inspire further
cooperation and synergy among stakeholders
at local, national, and international levels.

The whitepaper also identifies and highlights
best practices that have demonstrated suc-
cess in mitigating food waste and maximising
its potential as a resource. These practices
may include technological innovations, policy
frameworks, community-driven initiatives,
and business models that contribute to a more
sustainable and circular approach to food
waste management.

In conclusion, this whitepaper is an invitati-
on to experts, researchers, policymakers,
and practitioners to contribute their insights,
experiences, and knowledge to enrich the
document. By collaboratively updating and
expanding the information within, this
document seeks to become a valuable re-
source for stakeholders across five countries,
fostering a global network dedicated to
addressing the challenges of food waste and
harnessing its potential as a sustainable re-
source. Through collective efforts, the com-
pendium aims to inspire and guide future
endeavours in the pursuit of a more
sustainable and circular food system.
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