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Background




Global Food Waste

J—— FAO-Study (2011)’
W e e
A 4 «_ Worldwide approx. 1.3 billion tonnes of food waste per year.
| 1/3 of global production.
o5y, EU-Studie FUSIONS (2016)2

Approx. 88 million tonnes of food waste per year in Europe.?
20 % of European production.

1Quelle: (Gustavsson et al., 2011) 2Quelle: (Stenmarck et al., 2016) CHANIA 2023 21.06.2023 3




Activities

Global & European Context

UN-Agenda 2030 for Sustainable
Development

SDG 12.3 & interpretation by
Champions 12.3
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https://sdgs.un.org/goals/goal12

Ensure sustainable consumption and production
patterns

12 Frossme Target

o) 123

By 2030, halve per capita global food waste at the retail and consumer levels and reduce food losses along production and supply chains, including post-
harvest losses

Indicators =~

Global food loss index



Political Framework

S

@) SUSTAINABLE ¢ ™
@) SeviLorment G4.EALS

2020 2025 2030

Start of
Data collection

target:
-50%

\[/
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»

A
A

“an

UN

Sustainable
development goal

»SDG 12.3”

€ annual reports

Future challenges:
» EU-wide Monitoring of Food Waste - Directive (EU) 2018/851.
» Development of a Reliable Data Basis

* Development & Implementation of Prevention Measures

* Reporting & Documentation
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Research Projects

:J:N's.:ANY ELOFOS
ACToH Efficient Lowering of

Food Waste in the Out-
of-Home Sector




Heraklion
A2 U FOOd Circular economy

A2UFood - Avoidable and Unavoidable Food Wastes: A Holistic Managing
U IA In |t|atlve (E U) Approach for Urban Environments

e software to support families in reducing avoidable food waste
e software and hardware for reducing avoidable food waste in the hospitality sector

o BAN
e asecond opportunity food restaurant U | A INNOVATIVE

ACTIONS

e a bioplastic production system for the production of compostable bags
® arange of stateof-the-art Autonomous Composting Units (ACUs) where treatment will take place on-

site.

e City of Heraklion “For a city receiving hundreds of thousands of visitors each year, it is
¢ United Association of Solid Waste Management in Crete

e ENVIROPLANS.A

imperative that holistic solid waste management takes account of

them and the respective hospitality industry, if any planning and
e University of Crete

) ) ) implementation should be successful.”
e Technological Educational Institute of Crete

e Harokopio University Charalambos Mamoulakis, Vice-mayor of Heraklion

e University of Stuttgart

* Urban Innovative Actions: www.uia-initiative.eu/en/uia-cities/heraklion
* A2UFood: a2ufood.gr
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ELoFoS

Efficient Lowering of

ELoFoS fais

Efficient Lowering of food Waste in the Out-of-Home Sector

WP 6 Further development of software and hardware (ISWA) |

WP 1 WP 2 Optimisation WP 3 Waste
Food waste supplier-kitchen interface reduction measures,
monitoringin OocH || (ISWA, Maritim, Deutsche || efficiency analysis
(Maritim, MediClin a See, WFS TI, ISWA
P ) (L BWA) elofos.de/en/home
WP 7
Commu-
nication
(TIL, ISWA)

WP 4 Transfer of synergies (ISWA, TI)

— —

H WP 5 Stakeholder analysis and transferability (T, ISWA) ‘

Innovative technology for food waste monitoring in OoH sector,
Sustainable and efficient waste reduction strategies,
Recommendations for political actions.

Add

MARITIM

HOTELS

o\
deutschesee’

Fischmanufaktur

WURST
FLEISCHWAREN
SERVICE

WFS

(a& )
MediClin
a la Carte GmbH
o
N
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Monitoring
Tools




If you can‘t measure it,

you can‘t manage it.

Kaplan, R.S., Norton, D.P. (1997)




RESOURCEMANAGER FOOD
F00D

All-in-one-PC (Tablet)
own software development

electronic scale (USB)

serving container

£ University of Stuttgart CHANIA 2023 23.09.2021 13




User Interface — Resourcemanager Food

© Messungen Protokoll Veranstaltungen Statistiken Stammdaten Einstellungen Admin

@ M Buffet— M Frithstiick— @ Kg < |:Casamit .| Marz .
—Friihstiick
Gewicht Veranstaltung  Element
. Sonstiges 50
Backwaren Milchprodukte ]
1,15 kg 3 = 24 3 —) ' Kalte Speisen 90
Fisch 75
Warme Speisen 15,0
Gemtse 11,0
Kése 7.5
Obst 6,0
Fisch Kalte Speisen i
nd E b a - Milchprodukte Ve
: Backwaren 14,5
T T T

0 5 10 15
[Kg] Marz
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Proof of Concept

niversity of Stuttgart
*  Germany

1st month of

Quantity development, 100%

measurement

ELoFoS

Efficient Lowering of

Food Waste in the Out-
of-Home Sector

Time course of food waste at the breakfast buffet

100% A B
-
© A & . e
A e .
© S A ~52%
50% - . B S . 2w .
,‘: .‘... ....- o..A ...--
: ) 3
e.
............ AA
25% - O .
e g .
STPPRRRS °
e O e o
—87%
O% T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12
measurement months
- Stuttgart  ---&--- Mlnchen Dresden  ---®--- Timmendorfer Strand
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| nt L
Food Waste in thg Out-

RESOURCEMANAGER FOOD

Customer Benefits of-Home Sector

mass climate costs nutritional
example value
Breakfast buffet :
co, ‘
l.“ l.. l"
oy A ‘. ‘.
Potential -64% w -61% g -61% g
onas® o >
T\ ‘Qupt Aup®
6.800 kg 8.137 3,6-106
[ CO,-eq EUR kcal
COST-BENEFIT 2:1 9:1 11:1 4.600:1
(savings per € invested) (kg/€) (kg CO, eq./€) (€/€) (kcalf€)



App for Smartphone / Tablet

_ Online App
Greek Version

https://play.google.com/store/apps/details?id=com.evolvice.resourcemanager

Smartphone App
00D

° Wahlen Sie lhre
Kategorie aus

i

Fersiproaae

system: hardware & software pairing with hardware via Bluetooth

iversity of Stuttgart CHANIA 2023 17
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OUTLOOK - goals, unique features, innovation & customer benefit

1. Android-App worldwide

FOOD 4.0

INTELLIGENT IMAGE RECOGNITION

MKN cloud concept

CONNECT ALL KITCHEN DEVICES

CLOUD
CONNECTION

process optimisation

AI-BASED DEMAND FORECASTS

Central monitoring of all kitchens

WEB INTERFACE & PLANNING TOOLS




OUTLOOK - goals, unique features, innovation & customer

SmartFood BaWu

* Private Households in county

* Method development

* Quick Check

« Benchmarks

* Nutrition information

* Monitoring according EU delegated decision
* Upscaling whole county

* Potential analysis

niversity of Stuttgart CHANIA 2023 21.06.2023 19



Heraklion Monitoring

measurement setup




2. Measurement setup and data acquisition

Area of investigation

[ -
| Re-use |
I ) | A § |
I Processing i-l ...... ,,/-/Over-_\' ---- . |
i I np{gd u C‘lgﬂ"‘ I
_________ 1l \‘ Serving losses n Waste
Returns || . , 71 disposal
v | A 4 Plate residues :
i - . - F i H
Wholesale L Belivery > Storage > Preparatory H> Hqt feald Serving area» Dining area Scullery  -» Brapoeal d
| area area kitchen T -~ area
] P
| 4 i -
i, Alternative |
| '+ Use :
T Hl T
I Agriculture !-| |
i | I
| Production losses |
| Storage losses |

| System Boundary of |
Commercial Kitchen |
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2. Measurement setup and data acquisition

Area of investigation

S ‘i— _________ g _______: ______ A ;VI—F ————————

I Processing |-| ______ - e / X

I
I
I
‘~p{9duct{if on’ |
.. < Serxses ’L Waste
| disposal
1
I
I

Returns |

v Plate residues

Preparatory Hot- /cold . - F-p | Disposal
> Storage > area ™ kitchen TServmg area» Dining area Scullery  -»

v

Delivery

area > area

System Boundary of |

I
Wholesale IL

|

|

|

|

|

|

|
| Commercial Kitchen |

Source: Fuchs, “Food Waste Reduction using RESOURCEMANAGER-FOOD*
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2. Measurement setup and data acquisition

Universitat Stuttgart

Categorization of overproduction according to
the areas in the serving area:

* Main course

Salad

* Supplements

* Desserts

* Bakery products

* Hot dishes (only breakfast)
* Fruits

* Cold cuts & local products (marginal no. of
measurements)



2. Measurement setup and data acquisition

Extent of the measurements

Type Overproduction (main kitchen) Plate residues Production
losses
Mealtime Bf Lu Din Bf Lu Din Din
Hotel 1 X X X X X X
Hotel 2 X X X
Hotel 3 X
Hotel 4 X
Hotel 5 X X
Hotel 6 X
Measurement duration Number of measurement days
Hotel 1 16.04.2019 — 30.06.2019 75
Hotel 2 18.04.2019 — 30.06.2019 66
Hotel 3 02.05.2019 — 14.05.2019 10
Hotel 4 17.04.2019 — 15.06.2019 33
Hotel 5 02.05.2019 — 14.05.2019 14
Hotel 6 06.08.2021 — 01.10.2021 49

: Universitat Stuttgart
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Heraklion Monitoring

food waste in hotels




3. Food waste amounts

W Breakfast M Lunch MDinner =No.ofguests

Overproduction in kg/day
R N N W W D b U
v O U O U1 O U1 O

[
Ul o

No reduction of overproduced food

Universitat Stuttgart

Overproduction at buffet in Hotel 1 and 2

2500

2000

1500

1000

50
45
40
35
30
25
20
15
10

Overproducution in Hotel 1 is three to 6 times higher than in Hotel 2.

P Breakfast W Lunch W Dinner === No.ofguests

No. of guests/day

H =B =

Halved the amount of overproduced food



3. Food waste amounts

Overproduction at buffet in Hotel 1 and 2 at lunch

Hotel 1 Hotel 2
W Breakfast M Lunch M Dinner =—No.ofguests [ Breakfast W Lunch BB Dinner e No. of guests

50 2500 50 2500

45 45
> L]
3 40 2000 40 2000
S~
¥ 35 35
E 30 1500 30 1500
2 25 25
S —-—
< 20 1000 20 pr— 1000
e L]
o 15 15
o
>
3 10 500 10 . 500

5 5 B
. . . e
Week 1-2 Week 3-6 Week 7-10 Week 1-2 Week 34 Week 5-10

*  Week 1-2: 11.2 kg/day (Hotel 1) > 5.4 kg/day (Hotel 3) > 3.7 kg/day (Hotel 2)

e Overproduction at lunch in Hotel 1 is three to ten times higher than in Hotel 2.

i Universitat Stuttgart dswad 27



3. Food waste amounts

Overproduction per guest in Hotel 1 and 2

Hotel 1 Hotel 2
W Breakfast M Lunch M Dinner =No.ofguests W Breakfast M Lunch M Dinner =No.ofguests

140 2500 140 2500
. 107.3
T 120 — 120
E 2000 2000
;:‘,’D 100 100 §
> 49.8 >
;D %0 1500 20 1500 ,5
5 60 60 f— &
B 42.3 1000 — 1000 %5
5 — .
hs] 28.8 o
g 40 - 40 22.5 - =
-l W s
(@)

. . . I
Week 1-2 Week 3-6 Week 7-10 Week 1-2 Week 34 Week 5-10

*  Overproduction that was generated on average per guest and day.

*  The overproduction per guest in Hotel 1 is up to four times higher than in Hotel 2.
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4. Food waste amounts per food category

Composition of overproduction in Hotel 1

14 Areas with the highest saving potential

| | | mWeek1+2  mWeek 3-6 Week 7-10
I I [ ] I I l -

Salad Supplements Main course Desserts Hot dishes Bakery products

[EnN
N

food waste kg/day
~ o o 5

N

o

Except for the categories "Salad" and "Desserts®, the daily overproduction in all categories
has decreased in comparison from weeks 1-2 to weeks 7-10.

: Universitat Stuttgart dswad 29



4. Food waste amounts per food category

Example: Composition of overproduction in Hotel 1 Week 7-10

Salad 10.1 [kg/day] Supplements 6.2 [kg/day]

Mixed Salad M Fresh salad Pasta Fries Rice Potatoes M Vegetables M Others

2.2

11

0.4

0.8

7.9

2.2

—>More demand-oriented production.

—>Smaller containers for these dishes.

Universitat Stuttgart .i;wa D 30




4. Food waste amounts per food category

Composition of overproduction in Hotel 2

m Week1+2 mWeek3+4 Week 5-10

Fruits Salad Hot dishes Main course Supplements  Main course NO Bakery product
Meat

N
€]

N

food waste amount kg/day

ot
n

The daily amount of overproduction decreased in all food categories!

—-> Potential to reduce more food waste in other areas than overproduction.

i Universitat Stuttgart w
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UIA
https://play.google.com/store/apps/details?id=com.evolvice.resourcemanager

RESOURCE MANAGER
FOOD

Evolvice GmbH

100+ )

ApeLg KataAAnAo yia 6houg @

[0 Authn edpappoyn eival SLaBEoun yia OPLOUEVES ATIO TLE OUOKEUES 0ag.

Android App, Greek Version

00
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URBAN
INNOYATIVE
ACTIONS

PA2UFood

UIA
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Universitat Stuttgart

Thank you for your attention!

Dr.-Ing. Gerold Hafner

E-Mail Gerold.Hafner@iswa.uni-stuttgart.de
Phone +49 (0) 711 685-65438

Universitat Stuttgart
Institut fur Siedlungswasserbau, Wassergute- und Abfallwirtschaft
Bandtale 2, 70569 Stuttgart



