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Agri-food Waste Management for Sustainable
bio-economy through Higher Education curricula and
upskilling

Enriching lives, opening minds.
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Goal |

BSGRIMA aims to foster universities’ capacity

building for the green transition through

innovative practices and higher education

curricula updating in agri-food waste .

nM&GRadbMmeddtfesske:circular bioeconomy.

1. Advancing pedagogical methods for industrial agri-food waste valorisation based on
business-academia synergies.

2. Integrating citizen science in bio-economy-enhanced waste valorisation as a means of civic

engagement and environmental advocacy.

AAAAAAAAAAAAAAA

sz erasmus‘') Bl me

PORTUGAL coucagioc rommscio WWW2.iS€D.iDD.Dt/agrima



http://www2.isep.ipp.pt/agrima/

oo Iceiana -, — - -
REY‘““"‘ oy 2 <—Sweden
2 o 7 (‘/
Finland 5 s
StPetersburg’ .~ ..

CaHKT- nerepﬁypr

Stockholm
®

8
Baltic 5es  Estonia

Noth Ses P Moty
United Denmark ,I:ithuani(aH L A e ]
Kingdom b Sl '
é\ y J ) \"’/‘Belams
Ireland s Netheﬁands Berlin® POIand ( %
—
® m\g Germany Warsaw xf Ml‘g:‘; N
Belgium > / )
Pans ‘\“‘\_7 Czechia o Ukraine R/\.}
o= erAustria A i e ﬁomva 2
France [ Y. ) :
%4 H\:imjnia s
8 ¢ 4 2k
Mao Serbia U St -]

Portqu;;;7 ‘Magrid o : : ( oul—-oana—

Barcelona i ®Rome
: Al k 5 e
: g Tyrthenian Sea - i istanbul Ankara 5
LiSgn Spain 3 Greece
& ; : , 5 Turkiye
Algiers Tunis o i = 3 5
iz e[| Ewvs L9 s Al g HE
e ! ! thens =z 7 .
B { . ABfva o i =]
§ "—n —— | Swria

amU  AVIPE

Marseille Université Associagcao de Viticultores do Concelho de Palmela

gff"'% UNIVERSITY
5SS OF NOVI SAD

Web-Learn

social learning

AGENCIA NACIONAL
Funded by

%— e ra s m u S ) the European Union

PORTUGAL coucasio roruncio wwWw2.isep.i .pt/agrima



http://www2.isep.ipp.pt/agrima/

Why Food Loss Matters?

@ ~1/3 of all food is lost or wasted .0.’.1 1/3 of global food production never
reaches the plate

. . ~
S1 trillion annual global cost E& Lost food = wasted land, water, energy,

labor

@ Food loss = ~8-10% of GHG emissions Major driver of emissions, hunger and
economic loss

1’@" Yet 800 million people remain hungry \/\\ We can’t reduce what we don’t measure,
data is key
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Open Data, Open Tools, Open Impact

Based on FAO Food Loss & Waste
i Database + European Commission Food
Waste Database
y Processed using Python, Pandas &
Seaborn
ﬂ Forecast built with Chronos by Amazon

Reproducible, open-source, and ready for
Visuals + Forecasts + Insights w education or policy
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https://www.marcus-povey.co.uk/2015/08/20/fixing-firefox-sync-on-debian-jessie/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Machine Learning in Food Analysis: From Data to
Patterns

Raw Data =esieid Cl ustens)

* ML enables pattern discovery in
complex datasets.

* We used unsupervised learning
(clustering)

* K-means from scikit-learn to group EU
countries

* Inputs: GDP per Capita + food waste

(kg/capita)

Variable B
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Bringing Al into Agriculture: What is Time Series?

What is Chronos?

o

—— historical data
—— forecast
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Time Series & Forecasting with Chronos

* Atime series is data tracked over time

* Chronos = Amazon’s deep learning
time series toolkit

* Accepts past data, returns future
forecasts + uncertainty
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Where and What is Lost in Africa?

Top African Countries by Average Yearly Food Loss

Most Affected Commodities by Food Loss in Africa
Morocco
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Total Loss (%)

Comparing Food Losses to Food Prices

Maize Loss in Africa by Supply Chain Phase (2000-2020)
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Phase
Primary production
Processing & Manufacturing
Retail
Unspecified
=e= Total

60-Month Forecast: Maize Price

350 A

300 +

250 H

(USD/ton)

200 -

Price

150 4

100 A

—— Historical
—— Forecast (Median)
80% Interval

100

2(I)O 3(‘)0
Time Step (Month)

400 500

www?2.isep.ipp.pt/agrima



http://www2.isep.ipp.pt/agrima/

A European View: Waste, Wealth & Where it

Happens

Clustering EU Countries by Waste vs Economic Development

3004 Cygus
Dergark

250 A
©
4
Q.
S
+ 200 Greece
o
Q. Q’ort gal
(=]
=
[}
@ Malta
© a
= . Belgium
©
8 150 & Ireland
[l Italy Fra.nce ‘

Estonia "
- [ ) 2 Geﬁﬁ}a Netherlands. EU Avg: 132.0 kg
'%ﬁd O Luxembourg
Sweden (@)
Finl
Slovakia
QO czechia ®
1001 Buigaria O
@) e
Huaary
Croatia  sloyenia
@)
20000 40000 60000 80000 100000 120000

GDP per Capita (USD)

2.5

2.0

15

1.0

0.5

0.0

Cluster Group
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* Different groups =
different patterns, maybe
different ways to minimize
food waste
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Comparing Where Food Losses Happen in Africa VS
Europe

Food Waste Distribution: Africa vs Europe

70

mmm Africa

- * More waste
production in
Primary Production
for Africa and almost
no production from
food services and
households

* EU has very little
waste on the supply
stage of the food but

Percentage of Total Waste (%)
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Manufacturing
Data Source: EU Commission, FAO
Supply Chain Stage househOIdS.
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Price (USD/ton)

Deep Dive into Forecasting with Chronos

60-Month Forecast: Maize Price
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60-Month Forecast: Wheat Price
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Summary/Reflection

* Open databases can be leveraged with the use of computational tools like Python to
extract more insightful information.

* Machine Learning can be used in the Food Sector to help gain deeper understandings of
situations for better planning and executions.

* Time series tools and especially Al like models can be used to predict future prices so
investors, professors and researchers alike can plan ahead and be ahead of the curve.
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Thank you!

We can’t fix what we don’t measure
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