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Facts and

Figures

4M

/year

70% European funds, 30%
national and regional funds.
Collaborating with companies,
research centres and public
bodies.

,
3" EU projects

In the past years we have
participated in 31 European
H2020 projects (6 as
coordinators)

e

30

JRC/year

In the last 3 years we have
published 30 papers in high
impact scientific journals per
year

90

6 8 PhDs and
Engineers

A cohesive team of 68 people:

+ 20 PhD researchers

+19 research technicians
+15 PhD students

+14 professors from the
Faculty of Engineering part-
time

3 5 average age

Our staff is composed of 35%
women and 65% men

deustotech.eu



Research is
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focused on T

three areas... TIE
ARTIFICIAL UBIQUITOUS COMPUTING SYSTEMS

INTELLIGENCE COMPUTING

... applied to different sectors

& & Q

MOBILITY INDUSTRY SOCIETY SUSTAINABILITY
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Algunas cifras

Cerca del 9% de los residuos
generados en la Unidn
Europea son de origen

domeéstico, lo que supone una
media de 475 kg por personay
afno [Eurostat, 2017]

La gestion de los residuos
organicos es clave para un
buen sistema de gestion de
residuos

El 26% de los residuos
municipales se envian a
vertederos, el 27% es
incinerado y sélo el 47% es
compostado o reciclado

Alrededor del 75% de los
residuos de alimentos pueden
evitarse

80 millones de toneladas de
materiales reciclables se tiran
o "desperdician" anualmente

La gestion de residuos
representa mas del 3% de las
emisiones totales de GEls en
Europa (mas de 100 millones

de toneladas de GEl)




- Escasez y falta de fiabilidad de informacion a lo
largo de toda la cadena de valor

e Ausencia de herramientas que favorezcan la
comunicacion entre los diferentes agentes

e Gestion integral de residuos
REtOS o Disefio campafias educativas y de concienciacion
o Disefo servicios de recogida mas eficientes
o Disefio de sistemas de tarificaciéon mas justos
o Dimensionamiento y optimizacion de los sistemas de
tratamiento

o0 Busqueda de nuevos procesos de recuperaciony
tratamiento de residuos de alto valor afadido



Paquete de
Economia
Circular

Plan de Accion compuesto
por 54 acciones

Contribuir a alcanzar los
ODS de la Agenda 2030

Enfoque sistémico en toda la
cadena de valor

Principios de EC en la
produccion y consumo de
plasticos, gestion del agua,
sistemas de alimentacion, y
gestion de residuos




Paquete de economia circular

Nuevos objetivos

EU (average 2015) 2025 2030 2035

ﬁ Municipal waste landfilling  25% 10% D1999/31 rev D2018/850
L?’_\ Municipal waste recycling 45% | 55% 60% 65%  WEFD 2008/98 rev D2018/851

| Packaging 55% | 65%  70% D94/62 rev D2018/852




- Fortalecer la obligacion de la recogida selectiva

- Garantizar la recogida selectiva de al menos papel,
metal, plastico, vidrio, residuos organicos (para
2024), residuos domésticos peligrosos (para 2025),

Paq UEte de textiles (para 2025)

» Objetivos mas exigentes (70% envases, 50%

e CO n O m |’a despilfarro)

o - Establecer instrumentos econdmicos para
C| rcu Ia r promover la jerarquia de residuos (PAYT y GPP)

- Fomentar otros instrumentos: campafas de
sensibilizacion publica, coordinacion entre las
autoridades publicas, dialogo entre las partes
interesadas, incluidos acuerdos voluntarios



Establecer un marco para la monitorizacion de |la
Economia Circular

Calidad, fiabilidad y comparabilidad de los datos

Paquete de
’ Objectivos/medidas de prevencidn de residuos
eco n o m la Reducir el despilfarro de alimentos al 50% (2030)

Ci rcu Ia r L? necesidad de establecer sistemas de pronta
alarma

Aplicacion eficiente de la regulacion



Sistemas de

pago por
generacion
(PAYT)

Definicion de nuevos modelos de cobro por
generacion con el objetivo de fomentar la prevencion
en origen y mejorar el grado de separacion

Sistemas que permiten computar la generacion real
de residuos de cada hogar o comercio y definir el
importe de |a tasa en funcidn de la cantidad y tipo de
residuos generados

DIRECTIVA 2008/98/CE

o Contemplen incentivos econdmicos que premien las buenas
conductas

o Permitan cubrir con los costes totales de la gestion

Aplicacion del principio rector de "quien contamina
paga“ (Directiva 2004/35/CE)



El despilfarro de alimentos

Food billion Economic , :
ton losted or losses in Million Giga tons of Km?- blue of the

wasted ‘ developed people Co, water agricultural greenhouse
annually countries hungry \ equivalent A footprint > . land area A emissions

1.3 Vses0b \ 893 RSN 33 X' 250 | 28% | 8%

Descenso 6% eficiencia de los Uno de los mayores
cultivos debido al cambio generadores de GEls
climatico 70% uso del agua

Aumento de la demanda 70%
2050




El despilfarro
de alimentos

From Farm to Fork

fJ ' The European

4
7 ol d Green Deal
< gmw
5 s

European food must remain safe, nutritious and of high quality.
It must be produced with minimum impact on nature.

* Necesidad de conocer mejor las causas del
despilfarro y su cuantificacion

* Poner en marcha iniciativas de prevencion

¢ Enfoques sistémicos que integren todas las
etapas y complejidad del problema

Food and drink material hierarchy Most preferrable option

Redistribution to people

Sent to animal feed

X" uopusneig

Waste sent to anaerobic digestion; or

Waste composted

Incineration of waste with
enegery recovery

Disposal

Waste incinerated without energy
recovery, waste sent to landfill, and waste
ingredient/product going to sewer

Prevention

Waste of raw materials, ingredients and
product arising is reduced - measured in
overall reduction in waste

v

Least preferrable option




Anteproyecto
de Ley para
combatir el
despilfarro de
alimentos en

Espana
(Octubre 2021)

- Reducir a la mitad el desperdicio de alimentos per capita en el mundo,

tanto en la venta al por menor y entre los consumidores, como en la
cadena de produccién y suministro

Plan de prevencion para evitar el despilfarro

Jerarquia de prioridades (donacidn, transformacion de alimentos,
consumo animal, compost, biogas...)

- Fomento de venta de productos “feos”, productos de temporada,

proximidad...

Firma de convenios y necesidad de una trazabilidad de los alimentos
donados

Formacién (manipulacion, almacenamiento...), y sistemas de
produccion adecuados (cadena frio)

- Disponer de envases aptos reutilizables

Informar anualmente de las pérdidas y el cumplimiento del plan de
prevencion

En él también se sefialan ciertas acciones relacionadas que seran
sancionadas con distintos niveles de gravedad.



Digitalizacion: el valor del dato

« Conocimiento: procesos de optimizacién,
sistemas de alarma temprana, identificacion de
patrones...

. Oportunidades de cooperacion:

Gestion integral de la informacion para
implementar soluciones colaborativas

e [1a NSpa rencia: impacto econémico.

Ambiental y social, responsabilidades,
empoderamiento de los actores implicados




Investigacion responsable:
por, con y para las personas

Citizen-driven innovation
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Investigacion responsable:
por, con y para las personas

OBJET'V 2 SOSTENIBLE poverty' (SDG 1) y ‘Zero hunger (SDG 2)
 Lucha contra desigualdades (SDG 10) y
,@é; ¥

fomento de un consumo y produccion
sostenibles (SDG12)

 Reduccion del despilfarro (objetivo 12.3 “by
2030, to halve per capita global FW at the
retail and consumer levels and to reduce
food losses along production and supply
chains, including post-harvest losses”)



Implicacion
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Waste4Think: Proceso participativo en Halandri.
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Caso I: Mejora de la gestion de
RUs



Caso I: Mejora de la gestion de RUs

v
v
v
v
v

Disefio campanas educativas y de concienciacion

Disefno servicios de recogida mas eficientes

Diseno de sistemas de tarificacion mas justos

Dimensionamiento y optimizacion de los sistemas de tratamiento
Busqueda de nuevos procesos de recuperacion y tratamiento de residuos de alto valor afiadido

Cascais Seveso Zamudio



Co-creacion: Zamudio (PAYT)

e Sistemas de identificacidon de usuario
e Definicion del PAYT
® Localizacidon contenedores

CIENCIA-SOCIEDAD-POLITICA: proceso abierto,
colaborativo y transversal

e Aportan valor al conocimiento

e Adquieren nuevos conocimientos y habilidades
e Participan en la co-creacion de soluciones




Co-creacion: Zamudio (PAYT)
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Co-creacion: Zamudio (PAYT)

(November 2019) Approval
of new Regulation

® 2 meetings to explain the implementation @
of PAYT and decide the tax

® 46% of participation (66% women)

e Satisfaction Level 3.6/5 0

(May 2018) Shops Participative process
e The implementation of PAYT was

explained and the tax was decided
® 22% of participation (75% women) ;."gé(/
e Satisfaction Level 4,5/5 2

(January 2019) Industry Participative process

® 2 meetings to explain the implementation
of PAYT and decide the tax

® 6.3% of participation (38% women)

e Satisfaction Level 4.3/5

>

(January 2018) Citizens 3rd Participative process

e The implementation of PAYT was explained and the tax was
decided

® Participation of 14 families (50% women)

* Satisfaction Level 4,4/5

(October 2017) Citizens 2nd Participative process

® PAYT was explained and possible cases were debated
e Participation of 13 families (46% women)

e Satisfaction Level 4,1/5

(May 2017) Citizens 1st Participative process

e The challenges and objectives were presented and there was
a debate on consumption, recycling and the environment

® Participation of 12 families (42% women)

e Satisfaction Level 4,2/5

16€

If Recyclables 2N residual openings

0€
If N Residual openings €13 &

Recyclables =N residual openings

26€

If Recyclables <N residual openings

If N Residual openings >13
1€ Recyclables =N residual openings

2€ Recyclables <N Residual openings




Solucion ICT: Herramienta Calculo de Tarifas
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https://docs.google.com/file/d/1F63BWyZzqa_ti85I5zflw5mCvzX8ukry/preview

Sewers
Manhole
Fire/water
hydrant
Water
sources
Flooded
Economical
Activities
Containers
Waste
basket
Post Office
Trees
Green
Zones
Adult
Children
Luminaire
Households
Sidewalks
Signals
Car parks
Bus stops

40
14

66
97
118

1562
94

1022
137
159
339
120

Point
Point

Point

Point
Point
Point
Point
Point

Point
Point

Polygon

Polygon
Polygon
Point
Point
Line
Point
Polygon
Point



Solucion ICT: Herramientas de diagnhostico y
planificacion

- SCENARIOS _"""“ -
v @ 0 noae

& ¢ @ O &

s My scenarios
-, et REPORTS

Accessibility study distance

Eribeo Routing distance to closest fadilities Direct distance to closest facilities

reenTech

©

% QOservaicey

Truck Monitor

3@8_8&1}5.

O
4
P
/
4
4

INVOKOnK

-

isitPoint_Kitchen_Waste accessibility distribe | -

&

~

ADI =




Co-creacion lll: Zamudio (lIslas)
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Solucion ICT: Herramientas de diagnhostico y
planificacion



https://docs.google.com/file/d/1F1ZGHOAkWqaepW_WBcnKMBnqmfTsqsIp/preview

Solucion ICT: Herramientas de diagnhostico y
planificacion

10 v 2020-04-29T719:07:25.490Z

Simulacion en Seveso (bolsas 40l & frecuencia de Calculo del impacto medioambiental de una ruta tipo en Seveso
recogida 2 semanas). Mapa de calor de las areas con
mayor generacion



Informar: Observatorios y Apps

Yk Public Observatory
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Formar: Apps y juegos

e Pautas para una mejor separacion

e Informacion sobre oferta de e ee [ —— - _
productos y servicios sostenibles = WAST

e Difusion de buenas practicas ——

e Herramientas de gamificacion L1

e Informacidén PAYT

o] 1)

————— e

= organic
SUPERA LOS RS TRABAJA EN & =
RETOS GAMIRCACION EQUIPO S 4

Container: . organic

AMPLIA TUS
CONOCIMIENTOS



Caso Il: Prevencion del despilfarro
de alimentos



Caso ll: despilfarro de alimentos

e Informacién patrones de
generacion y consumo

e Medida del impacto de las
acciones de reduccion




Co-creacion: App para la captura de datos

FEODRUS

Circular solutions for resilient food systems

S O W m 2
FOODRUS APP ® 3

Loaming Objectves T e

Track food waste

Know about its ecological inpact Zie (Optiona "m Name of the f
and how to improve your

behaviour

Home

Users

Domestic Citizens r i b imm . Are you using a scale?
Food shops

Restaurants

Schools

)DRUS s owLmEe 2LpR

(&

Target Groups FQ

Citizens 12+ years old

Q

Formats

Quantification Quantification Date Type Weight Food Category Disposal
Smartphones/Tablets .

Paella 11/5/2022,11:27.02 0.5 Plate(s) of pasta (180 g) 920 Cereal Organic waste bin

Pizza 11/5/2022,11:27:41 Scale 60 Cereal Remainder fraction bin

Chicken Nuggets 15/7/2022,12:06:37 3 Nugget(s) (16 g) 48 Meat & Fish Organic waste bin
Learn More

Scan this QR Code to learn

more about the solutions https://fooda a s.foodrus.eu

his project has r
arch and innc



https://foodapp.apps.foodrus.eu/login

Co-creacion: Proceso de diseino de KPlIs

Phase 2A

FEODRUS @ @
objeftives R » x"{ . ‘i. <y
| | iG] |

v

Phase 1 194 KPls | Survey to experts | 69 KPIs Phase 3 Phase 4
N AHP score
<!:E> : ; (AHPS)
D b e . (‘
Literature review: -
Identification, '
classification, filtering Phase 2B Analytic Hierarchy Process Sustainability index
10 publications 188 KPIs |
‘ A ole
w w
______________ » oftd
'-‘ Level of fulfilment (LF)

Survey to stakeholders

Priority level 1 (Mandatory -

Total Food Waste (Tonnes) (Per stage of the FVC) Delegated decision) \D
1. General description O

Variable Quantification
Production, processing, distribution, retail, consumption
ilinss 1.1. Metodologia de caracterizacion de la generacion de residuos para la determinacion del
2. Calculation methodology . .
Definition Total weight of FLW generated in each stage of the Food Value Chain. despilfarro de alimentos y el célculo del PAYT!
standardised methodology Standardised in the Delegated Decision (EU) 2019/1597 of 3 May 2019. 1.1.1. Conceptos previos
Formula Direct measurement.

Unit of measurement Tonnes FLW




Solucidn ICT: Herramienta para el disefho, monitorizacion y
evaluacion de politicas y acciones sociales

Social Action Module

Add new strategy

an  Targetgroups

Description

> Communication

Objectives

eeeeeeeeeee




Informar: Observatorios

WASTE
4think

Social actions

= Zamudio == Seveso == Halandi = Cascais

https

social-actions.a

10 Z2. Education Centers Actions

Z2. Education Centers Actions

oy
°
,

Description
Specific campaign for the Educational Centers using learning materials, home-composting, light packaging prevention activities, separate collection know-how and
workshops

Key messages

Make composting reduces the cost of the treatment of organic waste and also provides a good product for the land.
Reduce single-use packaging.

Reduce bulky fraction and save collection and transport money.

Improve children waste generation and management behavior.

Prevent the generation of waste.

Try to become a Zero Waste School.

Monitoring strategy

Type: survey, learing analytics, waste characterization, etc.
Means:

Results: use the data collected about generation and selective collection for the subjects, use leaming analytics, possible modification of the learning units at a second stage

according to the results. After each action, we should fulfil the Social KPI reporting template, considering quantity and quality issues.
Rate of separate collection at schools (%
Average kg/day per student

Number of agreements established with educational centers to prevent waste
Reduction of lightpackaging in schools ( kg /students)

Effective use of reusable packaging in schools (% of students)

Number of school centers that take part in the contest to prevent waste

s.foodrus.eu

PN

Location
ZAMUDIO

Objectives
We want to promote zero waste at schools by improving their knowledge
about waste.

Involve teachers, pupils and families to promote behavioral changes in e
citizens to reduce

waste and increase the rate of waste sorting.

Enhance prevention and separate collection demonstrating the benefits of
sorting waste and
learning about waste

and its impact in the

Promoter

VirtualWare, Zamudio municipality

Executor

Zamudio municipality or Txorierri community (by the hired educator),
VirtualWare, Teachers


https://social-actions.apps.foodrus.eu/

Formar: Apps y Knowledge Hub

FEODRUS

Circular solutions for resilient food systems

FOODRUS APP

ST Learning Objectives

= = Track food waste
Know about its ecological inpact
and how to improve your
behaviour

‘ Users
Domestic Citizens
Food shops
Restaurants
Schools

Target Groups
‘ ‘ Citizens 12+ years old

Formats

Smartphones/Tablets

Learn More

Scan this QR Code to learn
more about the solutions

ived funding from the European Union's Horizon 2020

Nuevos canales de formacion, sensibilizacion y

educacion:
e Impacto del despilfarro
e Buenas practicas

e Recetario de aprovechamiento

e E-learning platform

1]
-

Amount
Nutritional Value

Q Avoided carbon footprint

i

Water saved

Where do | throw my FW?

595.580 Kcal
0.889 kgC0,eq

3.046 m3eq

What food do | waste?

lage

Fruits & Vegetables

Packaging design
Possibility of dosi
Author

et RBR ©  Recipe information (es-ES)

Receta de aprovechamiento de pan

Category
Roots & Tubers

Packaging design

Ingredients

Il 1000 gram of pan

Good Practices

Filter by Q ~

Torrijas by Belén Floristan - Migas Mucho buen:

Total time: 60 minutes

Cook time: 30 minutes



éNos ayudas?

TRANSPORTING WHOLESALE SERVICE DOMESTIC SERVICE
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https://www.foodrus.eu/stakeholders-map/



https://www.foodrus.eu/stakeholders-map/
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