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“Alemania tiene la tasa de reciclaje mas
alta del mundo. Su tasa de reciclaje es de
aproximadamente el 67% de los residuos
solidos municipales”. |

|
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Tres mensajes SN MANAGEMENT |
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Amplificar la oportunidad en la crisis ambiental

Aprender de los aciertos y desaciertos de los
gue llevan ventaja

Colaborar en el sentido amplio y en el profundo.

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 7
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Hay dos lados de la moneda I hablar de la crisis
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“El consumo mundlal de recursos se hami

= SR 252> mas que triplicado, pasando de 27.000;
B B O millones de toneladas en 1970 a 92.000

. % e millones en 2017”.

= e _— : ;_'j:f‘ 2 Clrcular Economy Initiative Germany, 2021
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actualmente el equivalente
en recursos de 1.75
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La concentracion superficial promedio
mundial de CO2 alcanzd 420 partes por
millén (ppm), lo que representa el 151% de

los niveles preindustriales.
WMO, 2024)
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En los ultimos seis ainos, la poblacion
mundial ha consumido mas de 500.000
millones de toneladas de materiales, casi
tanto como en todo el siglo XX.

Circularity Gap Report (Deloitte, 2024)
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“El cambio climatico es la mayor amenaza para un futuro sostenible, pero al
mismo tiempo, abordar el desafio climatico presenta una oportunidad de
oro para promover la prosperidad, la seguridad y un futuro mas
brillante para todos”.

Ban Ki-Moon, ex Secretario General de la ONU
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Los gigantes corporativos ven un beneficio de

- 5 trillones de ddlares en la accion

climatica, duplicando las estimaciones
anteriores.

CDP, 2023
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| Solo se recupera el 5% del valor medio de
3 - ' la materia prima tras el primer uso de un
i i B producto, lo que supone una pérdida anual
-y i
&3 /| '|-='li de valor del 95% (70.000-105.000 millones
L5 /|- ~gii> de euros).
Ny i EMF, 2020 S5
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Russia -

F
Palladium 46% -
o -

La Unién Europea Importa casi 2/3 de
los recursos necesarios para su desarrollo.

CEID, 2021
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USA China
Beryllium 90% Antimony 87%
Helium 73% Turkey Baryte 44%
Borate 38% Bismuth 82%
Fluorspar 64%
| Gallium 73%
= = = * Germanium 67%
Seguridad en el suministro
Magnesium 87%
. Thailand Natural graphite 69%
- L R : Natural rubber 32% Phosphate rock 44%
Phosphorus 58%
de materia prima critica Rwanda Scandum~ 60%
Tantalium 31% Silicon metal  61%
=T i e | Tungsten 84%
. Vanadium 53%
Eo'tﬁﬁls!o‘% e S

South Africa HREES 95%
Iridium 85% [

Platinum 70%

Rhodium 83%

Ruthenium  93%

Source: European Commission, 2014 (from: The Road to Circularity, PwC)



Debido a la pandemia seguida de un fuerte repunte de la demanda provocaron

un aumento del 250%0 en los precios del ACEro estadounidense en

Aluminum comparacion con el reciente minimo previo a la pandemia. Debido al shock de la

Steady market share across sectors,

Gxoartad i wanEben guerra el precio del gas natural se disparé mas del 50%.

BCG, 2022

Global CAGR of aluminum demand (megatonnes) Glabal CAGR of ithiym demand (kilotonnes)

+3.6%

135
6130 =
1,,11 26 3,500 3,093
+4.7%

117
10.) . 3,000
90 101 %
100 %6 91 94 96 12% 2,500 430
a 77 30 2,034
C:': 169“
60 64 12% 1,453
12% S 184
I I I o = I

Mas RESILIENCIA ec:onomlca.“,

S <onsumer gurapies B tleciicat ol Electric buses B Glass and ceramics
I Machinery B Construction B cove: Greases
B Energy storage B Other industrial uses

Sources: Oxford Economics; WoodMac; International Aluminum Institute; S&P Capital IQ Pro; BCG powertrain database; BCG analysis
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La transicion a una economia circular podra

crear mas de 1 Millon de

empleos nuevos para el 2030.

European Commission, 2022 §
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Oportunidades para la produccion
local y el crecimiento del empleo
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La economia verde puede ayudar a mejorar
calidad del aire, agua, suelo y alimentos.
Ademas puede contribuir a mejorar la

felicidad.

WEF, 2022

Mejoras en la SALUD y
Calldad de VIDA

......




Alemania ha sabido promover el mensaje de manera balanceada

23
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Ag en d a CNSS SUSTAINABILITY

MANAGEMENT

Aprender de los aciertos y desaciertos de los
que llevan ventaja.

=AU
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MANAGEMENT

Alemania lleva bastante ventaja B oo F/A\\U
Los principios y el término “sostenibilidad” nacen en Alemania :

Peter Stromer, 1368 Hans Carl von Carlowitz,
Nuremberg coniferous forest seeds. 1713, Sylvicultura Oeconomica

10. Dezember 2024 25



. . N CORPO E
Alemania lleva bastante ventaja UE s [EAU
Los principios y el término sostenibilidad nace en Alemania -

* Primera aparicion de “systematic forestry” :
,Wird derhalben die grof3te Kunst, Wissenschaft, Fleil3, und
Einrichtung hiesiger Lande darinnen beruhen, wie eine sothane
Conservation und Anbau des Holzes anzustellen, dal3 es eine
continuirliche bestandige und nachhaltende Nutzung gebe, weill
es eine unentbehrliche Sache ist, ohne welche das Land in
seinem Esse nicht bleiben mag”,

Traduccion al espafiol: “Por eso, el mayor arte, ciencia, laboriosidad y
organizacion de este pais reside en como llevar a cabo una adecuada
conservacion y cultivo de la madera para que haya un uso continuo,
consistente y sustentable, porque es algo indispensable, sin el cual el pais
no puede sobrevivir en su esencia”

Hans Carl von Carlowitz,
1713, Sylvicultura Oeconomica

10. Dezember 2024 26



Historia del manejo de residuos en Alemania \\./*-'3 SUSTAINABILITY |E/A\U

E- MANAGEMENT
-

Linea de tiempo (50 afios de historia)

Primera ley para Ordenanza de empaques Waste Management Act
cambiar de manejo Responsabilidad del manejo Manejo de residuos de papel,
de residuos a de residuos para fabricantes y vidrio, plastico y residuos

reduccion. distribuidores organicos.

2015

1991

1972

BNE
1960s 1984 2001 O 2019-20
Mas de 50 mil S6lo 385 relienos Creacion del Sistema Dual New Packaging Act
rellenos sanitarios en sanitarios restantes de Aleman (DSD) para el manejo Transferencia de mas
Alemania los 50 mil. cooperativo de residuos a nivel residuos a procesos de
industrial reciclado

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 28



Sistema de Pfand en Alemania \_= SUSTAINABILITY |,,§/A,;\\\U

MANAGEMENT

Puntos clave

Y Reduccion de residuos al
@Jé} devolver en vez de desechar.

@ Incentivo a los consumidores

@7 por devolver los empaques.

Incentivo a las compafias para
producir empaques sostenibles.

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 29



Resultados

Ademas de altas tasas de reciclaje, se “logra” el “decoupling”

ll\ "j.
N

m— SUSTAINABILITY

Tasas de recuperacion de 1990 a 2020 de desechos de packaging

CORPORATE

MANAGEMENT

Glass

Aluminium
Tinplate

Plastics

Paper, cardboard
Beverage cardboard

Total recovery rate

Source: Gesellschaft fiir Verpackungsmarktforschung mbH (GVM), 2021; BMUV
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“La economia circular es un sistema en el que los
materiales nunca se convierten en residuos y la
naturaleza se regenera porque los productos y
materiales se mantienen en circulacion.”
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MANAGEMENT

Estrategias de circularidad: Cerrar multiples bucles Q‘AFE SUSTAINABILITY |§/A\\\U

Usando el material otra vez

N\

Rechazar/
Reciclando/ ggg;nesﬁa;r/
Recuperando _
g Re- Se necesita
manufactura Reacondicionar esto? Se puede
Usando energia (Cultivo de Reugb/ hacer diferente?
partes) Redistribucion

incluida

Reparar/
servicio

Suministro
de partes

Extraccion
de recursos

Manufactura Distribucion Uso/ D?S?Cho./,
Consumo Eliminacion

»

Nivel de materiales

Source: Ellen MacArthur Foundation, Hahn (2022),

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 10. Dezember 2024 32
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Jerarquia en las estrategias de economia circular NS sustanasry |,,=/A,;\\\U

Las multiples R

Economia
Circular

Retail

[ 2]
) |

Assembly

besa
Manufacturing

Economia e “ %{@w =
Lineal S —

» Higher R strategies Lower R strategies

INCREASING CIRCULARITY

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 10. Dezember 2024 33



El concepto de economia circular (& comronae

N — SUSTAINABILITY
g" MANAGEMENT
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La vision de PwC

Less RO RO Loop
Refuse R1
Redesign - Recycle
Use less the system R?thlnk Biitas Reprocess s wiits
resources g:‘s‘v?;”:‘;’ s i <. aae R1 0 materiais R8 as a resource

R2 - Recover Recirculate
Collect and sort

Reduce

Use less

resources

R13 R11

Re-wire
Innovate Re-partner

business Cri ec;ne tr::v
models 2cosys!

> e 2

Use technology Repurpose/
Leap and data Remanufacture Longer
Use parts

Use product
in new ways

& e\ in new wa
. Os \eV R, A\
Lfr’-fa"'f Ystem and ventur® roducr and componen‘ \ev® Use products
shared value better
Source: https://www.pwc.de/en/sustainability/circular-economy.html ; https://www.pwc.de/de/nachhaltigkeit/pwc-circular-economy-study-2019.pdf pwc

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 34
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MANAGEMENT

Desaciertos

Algunas consecuencias no deseadas

Usando el material otra vez

N\

Reciclando/
Recuperando

Usando energia /

incluida

\

Suministro
de partes

Extraccion
de recursos

Manufactura Distribucion Uso/ D?S?Cho./,
Consumo Eliminacion

Nivel de materiales

Source: Ellen MacArthur Foundation, Hahn (2022),

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 10. Dezember 2024 35



Desaciertos UE ammen [EAU

MANAGEMENT

Algunas consecuencias no deseadas

\? “« H
~ No podemos salir de nuestros problemas de
= residuos plasticos simplemente reciclando”
| T T L (European Plastics Pact 2020, p. 8)
@ —e— multi-use - #=single-use
E 204

10 = m =

0 I I I I I I I

T | T T T T T T
2004 2006 2008 2010 2012 2014 2016 2018

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 10. Dezember 2024 36
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Estrategias de circularidad en contexto: Cerrar multiples bucles

(2,
=i

Reciclar vs. reusar

Source: Environmental Paper network

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 10. Dezember 2024 37



Estrategias de circularidad: Cerrar multiples bucles \\ﬁ-: SUSTAINABILITY |,,§/A,é\\\u

T~
X

N

RECOLECCION
SEPARACION

Suministro o ., Uso/ Desecho/

Manufactura Distribucion T .,

de partes Consumo Eliminacion
Nivel de materiales

Extraccion
de recursos

»

Source: Ellen MacArthur Foundation, Hahn (2022),

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 10. Dezember 2024 38



Desaciertos

Algunas consecuencias no deseadas

UE e [FAU

Cumulative plastic exports by top ten exporters, 2016 Our o

inData

Cumulative export of plastics by the top 10 exporting countries, measured in tonnes over the period from 1988 to

2016.

Top 10 exporters

Hong Kong

United States

26.7 miilion tonnes

Japan 22.2 million tonnes

Germany 17.6 million tonnes

Mexico 10.5 million tonnes

United Kingdom 9.26 million tonnes

Netherlands 7.71 million tonnes

France 7.55 million tonnes

Belgium 6,41 million tonnes

Canada I 3.89 million tonnes

Data source: Brooks et al, (2018)

56.1 million tonnes

168 million tonnes

“En Alemania, la tasa de reciclaje se define como
la proporcion del total de residuos que se desvia
de los vertederos y la incineracion y, en cambio,
se procesa para la recuperacion de materiales.”

WMA, 2015

QurWorldinData.org/faq-on-plastics | CC BY

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse
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4 ¢ “Algunos datos indican que sélo el 38 por ciento (plastico) fue
\§ realmente reciclado .”
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Colaborar en el sentido amplio y en el profundo.

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 41



“La transicion de la Economia Lineal a la
Circular solo sera posible a traves de la

colaboracion, integrando toda la cadena de

valor, coordinada a través de la tecnologia.
(UNIDO, 2021)
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Colaborar en el sentido amplio y en el profundo \&3{]55 . v
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supra

Wirtschafts- und Sozialwissenschaften | WiSo | Chair for Corporate Sustainability Management Prof. Dr. Markus Beckmann 10. Dezember 2024 43
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La presion y la demanda de soluciones circulares SN sustanasiLITy |,.=/A,é\\\u
van en aumento

GLOBAL .‘ :!.;‘- : 4 . . ‘;‘;".. m
RESOURCES S =

OUTLOOK & CiRcuLARITY B Normungsroadmap Circular Economy

| Primera Estrategia de

CAP scipsnr - B
Economia Circular de la Ciudad | - Y L e 7, \ <¥ %9 RUNDER TISCH
:oza zo;:el?::f::e ; - T T R *  geocycle REPARATUR

0"!?

La sociedad
y las empresas
estan cada vez mas
comprometidos y exigen
activamente soluciones
sostenibles.

Creadores de
politicas
estan creando un marco
cada vez mas concreto
para una Economia
Circular.

WEOEZUE!'
. ,__‘_;« estan demostrando con

contundencia la
Bl  necesidad de una
@\ Economia Circular y las
vias para conseguirla

o«
i

j BETAINABLE : NEHMER
Circular Econom . '
Action Plan DEVELO pMENT < C| .rC.u 'a r ECO no my Sustainable Glohal TUM @9) CIRCU LAg
. s g G N ALS Initiative Supply Chalns BDE“EP“BL'  BNW
sl T " Deutschland - > ¢
—A _‘ Bundesverband der Deutschen Entsorgungs-, i undesverban
Wasser- und Rohstoffwirtschaft o.V. ' :ac:haltigz ‘
Wirtschafts- und Arbeitgeberverband Wirtschaft e.V.

Sources: United Nations, European Union, Bundesregierung, IRP, Research Network Sustainable Global Supply Chains, Circle Economy, CEID, Runder Tisch Reparatur, BDE &

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 44



Plan de Accion de Economia Circular

Un resumen

VI S I é n ;?j- : ~ European

== Commission

v Lograr una Europa mas limpia y competitiva en cocreacion con actores
econdémicos, consumidores, ciudadanos y organizaciones de la sociedad civil.

v" Acelerar el cambio transformador requerido por el Pacto Verde Europeo, para
lograr neutralidad climética de la UE en 2050.

Objetivos especificos

» Hacer que los productos sostenibles sean la norma en la UE.
» Empoderar consumidores y compradores publicos
» Garantizar una reduccion de residuos

» Hacer que la circularidad funcione para las personas, las regiones y las
ciudades.

» Liderar los esfuerzos globales en Economia Circular

> Enfocarse en sectores priorizados |m p I em entaC | é N d e 35 accC | ones
—

Source: https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en

'.\ CORPORATE | | Au
|m— SUSTAINABILITY — Il J
N MANAGEMENT P A\

" Vehicu!os TICs
y baterias
Construccion Comida
e ingenierfa civil Sectores de alto y dietas

impacto ambiental

&

Agua = Textiles

y nutrientes

Plasticos Empaques

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse
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Plan de Accion de Economia Circular

-
\ /= CORPORATE
NG — SUSTAINABILITY
;" MANAGEMENT
-

Las regulaciones que han salido y las que vienen

=AU

2023

Corporate Sustainability
Reporting Directive
New rules on corporate
sustainability reporting

Circular Economy Package Draft
Pillars: production, consumption,
waste & second raw materials;
areas: plastics, food waste, critical
raw material. Buildings and biomass

Paris Agreement & New
Circular Economy Package

Package of actions, with
measures covering the whole

lifa_~urla

Plan

Europe

Source: https://www.pwc.de/en/sustainability/circular-economy.html

Circular Economy Action

agenda for achieving a
cleaner and more competitive

2023
EU Battery Regulation

Ensuring that batteries
are sustainable and

2023

Proposal: End-of- circular throughout their
Life Vehicles whole life cycle
Regulation

More circularity in the
automotive sector

2024~-2025
Negotiations Green
Claims Directive
Measures against
Greenwashing

2023
Carbon Border
Adjustment Mechanism

Tax on imported carbon
intensive goods

(Transition phase 2023-26)

Ecodesign for

: s Regulation
Right to Repair Directive

Promotes product
durability, reusability,
upgradeability, and
repairability

2026-2027
Digital Product Passport

DPP to come into effect for
initial product group

2027

Application: EU
Waste Shipment
Regulation

Rules on the shipment
of waste

Sustainable Products

Improve circularity, energy
performance and other
environmental sustainability
aspects of products

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse
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Economia circular en Alemania

Aproximaciones a una estrategia nacional

/ o

/= CORPORATE | EA'U"
N e SUSTAINABILITY —]

\-31.— MANAGEMENT LI//aa\\

Draft of the National Circular
Economy Strategy (NCES)

-

A COMPREHENSIVE
CIRCULAR ECONOMY
FOR GERMANY

IN 2045

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse
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Economia circular en Alemania

Multiples actores

/-
(E ammsn [EAU
SN wanacement T 4N

Circular Economy Initiative Germany

Circular
Economy
~ Initiative

Federal Ministry for the
Environment, Nature Conservation
and Nuclear Safety

Federal Ministry
of Education
and Research

Politics * I * I

‘

Federal Ministry
for Economic Affairs
and Energy

Office

wsacatech

NATIONAL ACADEMY OF
SCIERCE AND ENGINEERING

SYSTEMI O

V4 BOREALIS

Business

DAIMLER CLARIANT

Academia

Z Fraunhofer

—
~ Fraunhofer
icr UMSICHT

. (AfB & accumorive ST T |
C @ Fl L.U ﬂ P\E ‘Q-,;,'f'x-' ppivd derrtynien i Daimier A gnivers:il ‘ ::-.”L'.,,‘"..':::«.: g(IT % Fraunhofer
- 1 d e raunschweig P
:)c"plus L & @ ['U Clausthal
SCHWARZ e
S e / \ interseroh Yochaical 8 TECHNISCHE UNIVERSITAT ,
"5”' covestro m 7010 waste solutions .L.y'mh,:’.'," ml » KAISERSLAUTERN J}:;:;t:l_:' EEUSRg_PPE ’ ‘X
- g o FH|JOANNEUM o B
G SIEMENS f 5 A, R (NL;NTICYE UNIVERSITY B ieraice isikiites
RI_ u?::i’:f;:_'.f{,'.“”" 3 : 5 [ HNOLOGY orderstep Institute for
—_Jl (ﬁ pOCOOﬂ @ Z&;‘B‘:’&"m IW 47{0'_“{'_ hhu : ‘ - Innovation and Sustainability
< TECHNISCHE w i W m
RECENSO w UNIVERSITAT upperta :::’»:';e It
O J SIEGWERK  ymicore DRESDEN Institut ERSITY
W ; ® i = 2 K »
Civil society o : ) WORLD of :feomeom i S U N “ff,’;__ acatech § |-
and other Eurapea Agora ECONOMIC  oloK| iB N st 9
i ituti « . Foundatior formocliserinas FQRUM Y A 4 Energy Systems of the Future
institutions “""F N’

Source: https://www.circular-economy-initiative.de/

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse
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Economia circular en Alemania o

NS

CORPORATE | I All! I!'
SUSTAINABILITY "—_ =\
MANAGEMENT

Incluye varias perspectivas

Circular
~ Economy
“ Initiative

Circular Economy Initiative Germany

Social perspective + Social and cultural change (e.g.
repair culture)

Sociotechnical perspective + Political framework conditions
+ Technical development
» Value networks

Business model perspective > « Circular business models

* Relationships with
customers/partners

 Internal awareness of CE

Product perspective | + Hardware
» Software

Source: https://www.circular-economy-initiative.de/

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse 49
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Economia circular en Alemania \ﬁE; S ETAMABLITY |,,§/A,;\\\U

Comprehensive circular economy model Germany (CEMG) 2045

Contexto Alemania eresll e b o e sl e

with about S0 ambitious but realistic CE measures in key sectors in Germany. The result shows that
implementation of the Greular econamy is very effective across all circular strategies

- Debilidad en leyes, programas politicos y estrategias. Rezago a nivel europeo By oy

- Las expectativas se centran ahora en la Estrategia Nacional de Economia Circular
(NCES), que recién acaba de salir publicada.

Substitute sustainable materials

Objetivo de la WWF

179 million t less
raw materials are
needed.

Describir la transformacion necesaria para lograr una economia circular integral e e s e

: -
%' Intensify product use g—(%‘

26% or

186 million tof
€0z equivalent
per year can be A
e (lose resource loops ‘ a The supply situation
can be improved for

20 of the 36 critical raw
materisis analysed,

Aliados estratégicos

Oko-Insti = FREIEE
Oko-Institut e.V. ~ Fraunhofer UNIVERSITAT
Institute for Applied Ecology Isl l BERLIM

Fassany

Source: https://www.wwf.de/fileadmin/fm-wwf/Publikationen-PDF/Unternehmen/WWF-model-germany-circular-economy.pdf
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Estudio de plan de accion

Elemen_tos esenciales Visién — Cinco (5) estrategias de accion
para migrar a una EC

Vision y principios rectores 1. Reducir las fuentes de recursos

. Sustituir materiales
Objetivos e indicadores

. Ralentizar el flujo de recursos

N

. Intensificar el uso de productos
Gobernanza

oo ~ W

. Cerrar los bucles de recursos

Politicas publicas

Source: https://www.wwf.de/fileadmin/fm-wwf/Publikationen-PDF/Unternehmen/WWF-model-germany-circular-economy.pdf
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Sectores priorizados (ejemplo del analisis de materias primas criticas)

Electrodomestricos

Construccion y TICs

e ingenieria civil

QOGO [oownysuioner  osclielvmeis QO@®®
. . . . . . raw materials can be reduced by 50% or met. . . .
Empaques OO 9O @ significantly alleviated Five of the 9 raw materials . ¥ ¥ X ¥ X |

Vehiculos in all of Germany. have significant potential
y baterias S0000® for environmental damage 000 0®
. . . . . . (cobalt, copper, neodymium, . . .. . . .
raseodymium and palladium).
0000 — . o000 0e
. Diverse product range Considerable potential
Comida Textiles in household appliances, O in the vehicle sector
y dietas information and 00000 - The shift to e-mobility greatly
communication technology increases the need for
- Uses 30 of the 36 raw materials . . . ® . . raw materials for battery
’ critical to supply and the L X X X X 1/ and magnet production.
environment. —» CE Model Germany alleviates
i —» CE Model Germany improves . . . . . . the supply of 15 of the 20 relevant
Alumbrado Mobiliari the supply of 12 of the 30. 000 0S raw materials in Germany.
b obpiliario

Sectores congruentes con el Plan de Accion de Economia Circular de la
Comision Europea

Source: https://www.wwf.de/fileadmin/fm-wwf/Publikationen-PDF/Unternehmen/WWF-model-germany-circular-economy.pdf
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Economia circular en Alemania
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Impacto proyectado (ej particular: Caso vehiculos y baterias)

Proyeccion de impacto de
aplicar medidas de EC

M Statusquo M Continue-as-Planned B CEMG Reduction CEMG vs. Continue-as-Planned

Greenhouse Raw material Total material Land use
gas emissions consumption consumption E ooy
(RMC) (TMC) o This diote achiees 9% of
e greechouse gas and 85%
of the riw MtEN Srengs.

-34% -42%

-3%

-55%

Thousand ha

Greenhouse gas Raw material Total material

emissions consumption (RMC) | consumption (TMC) Land use
Contribution Contribution Contribution | Thousand | Contribution
MCO2 | « (%) & (%) ha (%)

Status quo
Continue-as-Planned
Local public transport

136,344.8
109,432.3
-10,276.9

252,341.6
259,435.9
-22,467.6

Smafler vehicles that are ssed for longer

ared ene o endd OF e remanulaca ng and recyting
~= Mot mech room for svprovement: 95% of offcaly

recireerod wetihes v e AN ady rocyCied Loy

» A second e 1 dlee potsbie

CORPORATE
SUSTAINABILITY
MANAGEMENT

P agh redutes tapanty,
Surobie Sespn. revse and recyding

* How kirg doms he buttery

haree 0

RouturL COnvenaton through
echracal optsmiation

DUt 3k our CONtUMe: hanCed.

.,

g

N

cuticle the tecior

Car sharing -15.2 31% | -14,222.0 31%] -30,281.7 30%| -441.1 31% =+ Bt @0 we o meed cars? And do Sy have 10 be 4o big?
Ride pooling -15.8 32%) -14,448.4 31%] -31,752.6 32% | -4405 31%
Other measures at vehicle level -1.6 3%| -1,622.8 4%| -4,061.9 4% -34.0 2%
Other measures for batteries -5,486.0 -11,323.6 _-129. REOUCTION
Z
Continue-as-Planned scenario corresponds to the Baseline 2045. The scenario shows what we can achieve by 2045 if consumer habits and technological 5
progress continue to develop in line with existing trends. The CEMG refers to the Mixed scenario in the modelling study, the WWF advocates its implementation. § &mhm w emissions h mm m” lm use
=

Source: https://mww.wwf.de/fileadmin/fm-wwf/Publikationen-PDF/Unternehmen/WWF-model-germany-circular-economy.pdf

=AU

Desplazar a mas personas con menos vehiculos
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Objetivos del NCES

Nackear Safety and Covtumer PostecTion

Reducir el consumo de materias primas primarias (per capita) ® | e e e

e De 16t a 8t en 2045

Draft of the National Circular
Economy Strategy (NCES)

Summary

Cerrar ciclos de materiales

* Incrementar las materias primas secundarias del 13% a nivel
nacional al 26%

Incrementar la seguridad del suministro de materias primas y la
soberania de las materias primas.

« La capacidad de reciclaje sera suficiente para cubrir el 25% de la
demanda de materias primas estratégicas en 2030.

Prevenir el desperdicio.

* Reducir un 20% para 2045 respecto de los niveles de 2020.
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“La transicion de la Economia Lineal a la Circular s6lo sera posible através de la
colaboracion, integrando toda la cadena de valor, coordinada a travées de la

tecnologia.
Global Consultations on Circular Economy (UNIDO, 2021)
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Circular Saxony

Cluster de innovacion en Valor afladido de
economia circular participar en la red

Objetivo
Apoyo para participar en el
Fomentar las cooperaciones intersectoriales y mercado nacional e internacional
tecnologicas entre PYME, grandes empresas e

instituciones de investigacion (+600 miembros).

Transferencia tecnoldgica y de
conocimiento en EC

CIRCULAR
saxony

Comunicaciéon con esfera politica
y legislativa

Source:
https://circular-saxony.de/en/english/
https://circulareconomy.europa.eu/platform/sites/default/files/2024-02/SMART-CIRCUIT_Circular-Success-Stories_brochure_fv.pdf
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\" MANAGEMENT "_ H
Cerdia Produktions GmbH

Origen y contexto Impacto @Cerdia

= Compafia de procesamiento quimico con un potencial de
calor residual usado para enfriamiento.

= Desajuste entre el potencial de calor residual disponible v' Optimizacion de recursos
(6 MW) y la demanda maxima de calor de los y _
consumidores (8,5 MW) — organizaciones vecinas. ¥' Recuperacion de calor residual

v' Ganancia en eficiencia energética
Solucion - Sistema inteligente de gestion de carga

Integracion de plataforma 10T a la red de energia caldrica 'y

sus consumidores

Datos en Prediccion Calendario Prediccion
tiempo real meteoroldgica de eventos de demanda

Source:
https://circulareconomy.europa.eu/platform/sites/default/files/2024-02/SMART-CIRCUIT_Circular-Success-Stories_brochure_fv.pdf
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Emprendimientos de EC en Alemania

Panorama de las Start-ups en 2024

Circular Inputs (1)

Supply and use of renewable, recycled,
or highly recyclable materials in production
to minimize waste and pollution.

N\

n
(racecss % Yeamann® & WML BIOVOX
Qeowes TRINBRIN Btowos 5 ocol geked
S NOLY Trarron [finte | 2% e ) Made of Air
onesfive. OPROSERVATION WILIPLASTIE®

and many more

Resource Recovery (&)

?aptlg::g lh; v?tluetg; n?ateg:;s and t?rllzfgy ’ ClRCULAR
rom ucts after 've been used, throu

recovery and recycling.y ¢ g_lc_:ERNrolTPY
weoerty. Mateha NABORE " Cffraicaion .. 05, @ = LANDSCAPE

SYI€ tozerc WESSRTAI Lscontinuum &
0o CYLIE 9@@ DePoly - “=7n @verwave

Many mote

2024

Circular Enablers (5

Promote sustainability, minimize waste, and enhance
resource efficiency, supporting the transition towards
a circular economy.

Concular UB [lll.... U @ acuwemes - Cirplus §§ pescious bota
cxematier X Farown 0 epppvi 9© _E_ (3L00pID

. madaster Resourcify <@ scurortaienen 4SPC O
TWICE ¢ vy mere

Product Lifetime Extension (4)

Strategies to prolong the lifespan of a product ét its
highest value, e.g. by upgrades, repair, reconditioning,
or resale on secondary market.

Jildi, corvernms O betteries EIEEE circulee
DESOLTIK . faircado fiXfirst 0ClaVe reaine robuy @b
@ Reparando % SPARETECH STAB L \* Voltfang and many more

Source:
https://thankful-insect.files.svdcdn.com/production/uploads/circular-republic/Whitepapers/Circular_Startup_Economy_Whitepaper_v06.pdf?dm=1714029760

-
\ /= CORPORATE
NG — SUSTAINABILITY
;" MANAGEMENT
-

Sharing Platforms (2)
Maximized utility rates of products and assets through
collaborative usage and shared access, often through
digital technology.
<E3 AKKURENT boomerang g ' WECARRY

O - fainin & faircado (& FLUX ©kolula
kooky. 22 () Relevo ¥ share'y (©) sigo @ rercice
sykell uRyde Vytal . many mon

Product-as-a-Service (3)
Commercialization of a product's usage and function
rather than its possession, ensuring performance,
maintenance and reverse logistics.

B Swobbee vibrent # & circusar o= GYGLE
) Dance FLEXVELOP $lendis '
NORM o 55 sTrgtMe ile ) momaa

and many more

CIRCULAR P
© REPUBLIC ki

=AU
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Emprendimientos de EC en Alemania

Ubicacion y tipos de tecnologia

7
.

mEr FAU

© NRW Cluster
(7 25 Startups
S 51M

AACHEN
UNIVERSITY

Creutur Valley

T

© Stuttgart
7 11 Startups
S 1.8M

Source:

Disseidort

Aschen

Cologne

Hamburg

Stuttgart

®

© Hamburg
0 27 Startups
S 120M

© Berlin
O 67 startups
$ 12B

G 4G

Circular
Futures

© Munich
7 72 Startups
S 800M

= TUM

Hardware B
52,3%

Share of tachnologies 15%
relevant to start-ugn

business models. Source
CIRCULAR REPUBLIC
Database

https://thankful-insect.files.svdcdn.com/production/uploads/circular-republic/Whitepapers/Circular_Startup_Economy_Whitepaper_v06.pdf?dm=1714029760

Chair for Corporate Sustainability Management | Dr. Francisco Layrisse

60



Emprendimientos de EC en Alemania

Distribucion del mercado por cada R

Database Insights:

Allocation of Venture Refuse
Capital in Impactful

circular economy Rethink
Strategies

Reduce

Sustainability Impact

Repair, Refurbish, Remanufacture

Repurpose

Recycle

Recover

Ideal amount of funding
Capital allocation along R-strategies. Source CIRCULAR REPUBLIC Database (excluding outliers)

Source:

CORPORATE
SUSTAINABILITY
MANAGEMENT

28
..-llllll-

13%

23%

43%

$71MM | 6%

$0.7M <1% ;? Lack of Investments in

Lifetime extention

41M 4%

H

“Right of Repair” will
disrupt this space.

$100M 9%

i

3%

*
w
N
X

Real amount of funding

https://thankful-insect.files.svdcdn.com/production/uploads/circular-republic/Whitepapers/Circular_Startup_Economy_Whitepaper_v06.pdf?dm=1714029760

=A
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Emprendimientos de EC en Alemania

Casos prometedores de éxito por area

Circular Inputs

Supply and use of renewable, recycied,
or highly recyclable materials in production
to minimize waste and poliution.

DUDE® |OONKRNAFT
CHEM

3 mycrobez

Sharing Platforms

Maximized utility rates of products and assets through
coliaborative usage and shared access, often through

digital technology.

. Coy
Qagain
Resource Recovery (& Logistikbude
Capturing the value of materials and energy
from products after they've been used, through .,

- CIRCULAR

recovery and recycling.

a ECONOMY
D“<] @"“‘* VALUE CHAIN , ; .
W roduct-as-a-Service

Commercialization of a product's usage and function
rather than its possession, ensuring performance,
maintenance and reverse logistics.

1%
< SHITZPOWER
<

M
s'l'rol\ e

Circular Enablers
Promote sustainability, minimize waste, and enhance
resource efficiency, supporting the transition lowards
Product Lifetime Extension 7

a circular economy.
» recyda Strategies to prolong the lifespan of a product at its
highest value, e.g. by upgrades, repair, reconditioning,

Concular C.
circunomics or resale on secondary market =

§ smatch

adar map for promising circularity start-ups; Source: better ventures

Source:
https://thankful-insect.files.svdcdn.com/production/uploads/circular-republic/Whitepapers/Circular_Startup_Economy_Whitepaper_v06.pdf?dm=1714029760
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La economia circular es un modelo econémico
alternativo que presenta multiples
oportunidades.

Ameérica Latina puede aprender de
experiencias de otros, adaptarlas a su
contexto y reducir los errores.

La forma mas efectiva y eficiente para una
transformacion hacia una economia circular es la
cooperacion intersectorial.

=AU
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Latina y el Caribe indican que la
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e “Estudios recientes en América

4 adopcion de la economia circular podria crear un incremento neto
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o= :ﬁ% i de 4,8 millones de puestos de trabajo en laregion”.
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Para mas informacion

728
=

’4 @i francisco.layrisse@fau.de
CAGEENS

Francisco Layrisse

Postdoctoral researcher in

regeneration, d'g'ta' social... @ https://www.linkedin.com/in/francisco-layrisse-15687b49/
Nuremberg, Bavara

@ https://www.sustainability.rw.fau.eu/startseite/team/dr-francisco-layrisse/

..r https://scholar.google.com/citations?user=9B2I3DEAAAAJ&hI=en&oi=ao
Chair for Corporate -
‘= Sustainability Management

FAU Erlangen-Nirnberg
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