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Cluster for climate-neutral
process industries in Hesse
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Center for Industry and Sustainability as part of the pr@vadis

Industrial Park Frankfurt Hochst
Hochschule

raw
materials

production

energy

Industrial Park

Frankfurt Hochst

STUDENTS BY PROVADIS

THINKING |
INBUSTRYNEW
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Joint Activity with GIZ pr@vadis

Virtual Academy for the Management of Sustainable Industrial Areas
Hochschule

Sustainable
Industrial Area
Management

Program
* 6 months program with a workload of 80h
* Blended learning concept: live online lectures, group
work, reading material, individual pitch training
* 4 modules:
1) Exploring sustainability in industrial parks,
2) Framing goals, KPIs and stakeholders to become an
Eco Industrial Park,
3) Designing actions across all dimensions (economic,
environmental, social) towards scaling your Eco
Industrial Park,
4) Communication, implementation and monitoring
 Roadmap development

Participants

« 50+ participants in 2021 and 2022 from 10+ countries

* Receive a certificate upon successful participation

* Are introduced to relevant concepts regarding =
sustainable industrial area management and apply them a transition pathway
to their specific environment in order to strengthen their for your industrial area!
practical skills

Develop

STUDENTS BY PROVADIS

THINKING |
INBUSTRYNEW
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CO,-footprint of chemical parks k

1. The challenge: Defossilisation of the chemical industry

a. The industrial park Frankfurt: The German chemical industry in a nutshell

b. The cluster Process4sustainability.eu

2. Techniques behind the development of a transformation pathway
a. Collecting (enough) data

b. Developing scenarios

c. Defining relevant topics

d. Roleplaying

e. ldentifying the main levers for change and finding analogies with other networks

3. Alook into the furure

a. Defining work packages
b. Additional supporting activities
Creating new business opportunities

- j= Hessisches Ministerium
© Provadis Hochschule 4 sponsored by: ﬂ el



Our industrial park in Frankfurt Hochst

120 I
Production
plants @ 980
460 \ Lease and
hectares ‘

Rental buildings
total area

B|II|on euros of
investments
2000 to 2020

Companles\
at site

2. OOO

Gigawatt hours
per year of electricity

22.000

employees

3.500

Gigawatt hours
per year of heat

© Provadis Hochschule 5
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,1he German chemical industry in a nutshell®:

Pigments, plastics, polymers, coatings, dyes, salt, gases, energy
processes, biogas, acids, alcohols, aldehydes, amines, fungicides,
herbicides, insecticides, silicates, biofuels, food additives, powders,

sulfur chemicals, fluorides, functional chemicals, fine chemicals,
agrochemicals, enzymes, antibodies, pharmaceutical products, ...

Potentially 90 different goals and opinions, mostly
international producing companies with limited EU
commitments

—

=™ Hessisches Ministerium
fiir Wirtschaft, Energie,
Verkehr und Wohnen

sponsored by:



How do we bring it all together?

CO, emission reduction targets in Germany in %

80

70 2020
-41 %

60

50

2030
40 -65 %

30

20 2040
-88 %

10 2045
-100 %
0

1990 2020 2030 2040 2045

Source: Umweltbundesamt — Klimaschutzgesetz 2021

© Provadis Hochschule 6
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* Which reduction targets apply for the industrial
park? Are we energy or chemical industry?

 How do we develop a transformation strategy
while maintaining economic strength,

especially during an energy crisis?

 What is the voice that speaks for all companies
on site?

«  What must happen in each horizon?

> N Process4
Our approach: @ Sustainability

—
% Hessisches Ministerium
. fiir Wirtschaft, Energie,

sponsored by: Vb el Wl



s R
Cluster Process4Sustainability @ saz‘t::?::bility
managed by the Center for Industry and Sustainability (ZIN)

' About: Europe wants to become CO2 neutral - B

as early as possible, but by 2050 at the latest.
= The process industry and its partners are central
Processd ) i

@ Sustainabllity to the success of this transformation: together,
we can develop new markets through
innovative solutions, save energy and raw
materials, replace fossil CO2 sources, and
increasingly use CO2 as aresource.

prevadis  :-:infraserv  (ga8er
E

Hochschule **%*"  hochst R

sanofi lkuraray ") Celanese

The chemistry inside innovation

Cluster fiir eine
klimaneutrale
Prozessindustrie
in Hessen

Process4Sustainability is a platform for the
alliance of the willing.

right® ¢ i

INERATEC
— COR2BIOCLEAN —

?/ coTEe And more...

Our role: Setup and management of the
cluster and its activities. We translate the goal
of CO2 neutrality for individual companies and
the specific local conditions and offer our
partners practical knowledge about the levers of
CO2 neutrality, new markets and innovative
business models. We create future markets by
connecting solution providers with the demand
side.

[T DECHEMA (e u

Co-funded by the
European Union

( eit ) Manufacturing

www.process4sustainability.eu

=g im  Hessisches Ministerium
© Provadis Hochschule 7 sponsored by: é el



Industrial park Frankfurt Hochst as Innovation Campus

Carbon dioxide

Biogenic wastes

Hydrogen

Biogas

Energy

© Provadis Hochschule

Power to
Power to Ga_s
Liquids :

Power to
Chemicals_
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AIC

INERATEC

Europe's largest eFuel
plant will be built in 2023

Fuels

Gasoline, Diesel, Kerosene

Methane

Raw material, fuel, energy

Chemicals

Sustainable chemical raw materials

| HWY

The world's largest fuel
Hydrogen

Energy source, Raw material for HCs

cell train fleet is fueled
at our site.

Operating reserve

primary and secondary control

HESSEN

INNOVATION
CAMPUS
......... H,
Hy e
_ CO, as raw material
Electrolysis H, for for chemicals
9

P
- Hessisches Ministerium
fiir Wirtschaft, Energie,
Verkehr und Wohnen
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CO,-footprint of chemical parks k

1. The challenge: Defossilisation of the chemical industry

a. The industrial park Frankfurt: The German chemical industry in a nutshell

b. The cluster Process4sustainability.eu

2. Techniques behind the development of a transformation pathway
a. Collecting (enough) data

b. Developing scenarios

c. Defining relevant topics

d. Roleplaying

e. ldentifying the main levers for change and finding analogies with other networks

3. Alook into the furure

a. Defining work packages
b. Additional supporting activities
Creating new business opportunities

- j= Hessisches Ministerium
© Provadis Hochschule 10 sponsored by: % el
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Methodology to estimate individual transformation pathways

How much CO, is located on
site for each scope?

*Carbon Footprint Reports of the site
manager (Scope 1+2), mandatory

*Expert interviews (Scope 1+2)

*Emission reports of all local
productions, mandatory - base for
Scope 3

*Other environmental reports

*Working groups per topic (CO,
footprint, water recycling, green steam)

HESSEN
—

fiir Wirtschaft, Energie,

Hessisches Ministerium
© Provadis HOChSChUIe 11 Sponsored by: ﬁ Verkehr und Wohnen
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Estimation of Scope 1,2,3 (energy- and raw material-based emissions)
(Energy production, energy purchase; used raw materials: CO, emissions calculated for 2021)

CO, over 3 scopes

m Resource A

87 % of emissions m Resource B
can be reduced by
replacing 4

m Resource C
resources m Resource D
m Other

CCU / PtX glues all 3 CO, scopes

together

Sources: IPH Carbon Footprint Report Update 2020, Internal ISH data, figures from ISH Energy Management HESSEN
© Provadis Hochschule 12 sponsored by: % sbinbgs ol e
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Methodology to estimate individual transformation pathways

How much CO, is located on
site for each scope?

*Carbon Footprint Reports of the site
manager (Scope 1+2), mandatory

*Expert interviews (Scope 1+2)
*Emission reports of all local

productions, mandatory - basis for
Scope 3
*Other environmental reports
*Working groups per topic (CO,
footprint, water recycling, green steam)

CO; over 3 scopes

= Resource A
= Resource B
= Resource C
= Resource D
= Other

CCU / PX glues all 3 CO, scopes
togethe

Sources: IPH Carton Fooprnt Repsd Uipdato 2320, iskermes ISH dal, figures bom 15H Enaigy Managemert s
PrS—— ) o

HESSEN
—_—

fiir Wirtschaft, Energie,

Hessisches Ministerium
© Provadis HOChSChUIe 13 Sponsored by: % Verkehr und Wohnen



Processd
Sustainability

i

Methodology to estimate individual transformation pathways

How much CO, is located on Scenario development

site for each scope? With the help of experts (DECHEMA),
«Carbon Footprint Reports of the site we developed 3 scenarios with different

manager (Scope 1+2), mandatory impacts, speeds and technologies
*We developed a timeline on when

those technologies should be invested
in and ready to be implemented

*Expert interviews (Scope 1+2)

*Emission reports of all local
productions, mandatory - basis for
Scope 3

*Other environmental reports

*Working groups per topic (CO,
footprint, water recycling, green steam)

CO; over 3 scopes

= Resource A
= Resource B
= Resource C
= Resource D
= Other

CCU / PX glues all 3 CO, scopes

Sources: IPH Carton Fooprnt Repan Lipdat 2320, Iskermes ISH daa, figures bom 15H Enaigy Managemart s
©Paota bt ccrudn ) o

HESSEN
—

fiir Wirtschaft, Energie,

Hessisches Ministerium
© Provadis HOChSChUIe 14 Sponsored by: ﬁ Verkehr und Wohnen
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Transformation pathway "technology mix": Focus on Scope 1 and 2 emissions, which are
legally binding, we achieve CO, neutrality in 2045.

Energy prices on the rise Energy prices fall, share of green power in the grid rises

Electricity demand rises Investment in more electrode boilers
Natural gas demand

decreases Moderate purchase of

e H2 and biogas within

Plaqning, investment, [ e scope of potentials
infrastructure,

commissioning!

2021 - 2025 2030 2035 2040 2045

GHG

neutrality

HESSEN
—

Hessisches Ministerium
© Provadis Hochschule 15 sponsored by: % btk bt



Methodology to estimate individual transformation pathways

How much CO, is located on
site for each scope?

*Carbon Footprint Reports of the site
manager (Scope 1+2), mandatory

*Expert interviews (Scope 1+2)

*Emission reports of all local
productions, mandatory - basis for

Scope 3
*Other environmental reports
*Working groups per topic (CO,
footprint, water recycling, green steam)

CO; over 3 scopes

= Resource A
= Resource B
= Resource C
= Resource D
= Other

Sources: IPH Carton Fooprnt Repan Lipdat 2320, Iskermes ISH daa, figures bom 15H Enaigy Managemart
"

©Paota bt ccrudn o

© Provadis Hochschule

CCU / PX glues all 3 CO, scopes

Scenario development

*With the help of experts (DECHEMA),
we developed 3 scenarios with different
impacts, speeds and technologies

*We developed a timeline on when
those technologies should be invested
in and ready to be implemented

2021 - 2025 2030 035 nan 2045

16
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Methodology to estimate individual transformation pathways

How much CO, is located on
site for each scope?

*Carbon Footprint Reports of the site
manager (Scope 1+2), mandatory

*Expert interviews (Scope 1+2)

*Emission reports of all local
productions, mandatory - basis for
Scope 3

*Other environmental reports

*Working groups per topic (CO2
footprint, water recycling, green steam)

CO; over 3 scopes

= Resource A
= Resource B
= Resource C
= Resource D
= Other

Sources: IPH Carton Fooprnt Repan Lipdat 2320, Iskermes ISH daa, figures bom 15H Enaigy Managemart
"

©Paota bt ccrudn o

© Provadis Hochschule

CCU / PX glues all 3 CO, scopes

Scenario development

*With the help of experts (DECHEMA),
we developed 3 scenarios with different
impacts, speeds and technologies

*We developed a timeline on when
those technologies should be invested
in and ready to be implemented

2021 - 2025 2030 035 nan 2045

17

Questionnaires and desk
research

*What are relevant topics in our
partner‘s view?

*Who has which role? Who is challenge
owner, who is challenge lead? Who is
supporter or bystander?

*There is very good literature out there

+Different filters help you to figure out
the most promising ideas and when to
implement them

sponsored by:

HESSEN

%
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Verkehr und Wohnen
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12 Levers to reduce the carbon footprint of the industrial park Frankfurt Hochst Sustainability

Scope 1+2+3

®

Reduction potential
by substitution of... [%)]

1 Green power

2 Process electrification
A

3 Synthetic Methane (CCU)

46.2 % CO, emissions _
Carbon free burning gas

(H2, methane pyrolysis)
5 Biogas / biogenic methane

4 Main Carbon Sources are responsible for 87 % of total CO, emissions

Basis: ISH Carbon Footprint-Report 2020, internal reports .
© Provadis Hochschule 18 sponsored by: % Vokahe e Wl
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12 Levers to reduce the carbon footprint of the industrial park Frankfurt Hochst

@

Scope 1+2+3 k)
Reduction potential Carbon Source Levers to be validated

by substitution of... [%]

B 6 Ethylene from CO2 (CCU)
24.8 % CO, emissions 7 Plastics Recycling + Cracking
C 8 Synthetic Methanol (CCU)
11.4 % CO, emissions 9 Methanol via biogenic compounds
D Synthetic Acetic Acid from CO2
10 (via Methanol)
4.5 % CO, emissions
_ _ 11 CCS
Supporting Technologies _
12 Recycling

4 Main Carbon Sources are responsible for 87 % of total CO, emissions

Basis: ISH Carbon Footprint-Report 2020, internal reports .
© Provadis Hochschule 19 sponsored by: % Vokahe e Wl



There is really good literature, you don‘t have to re-invent the wheel!

e.g. A.SPIRE

Green electricity

Process electrification

Synthetic Methane from CO2 (CCU)

Carbon-free burning gases
(H2, Methane pyrolysis)

Biogenic Methane

Green ethylene from CO2
(via Ethanol) (CCU)

Recycling + Cracking

Synthetic Methanol
From CO2 or biomass (CCU)

Methanol from green Ethanol

Synthetic Acetic Acid from CO2
(via Methanol) (CCU)

CCS

1
(Q\|
+ IE
o |3
S
Yl 4
7))
5
6
7
8
9
10
11
12

Recycling

Source: p4dplanet 07.06.2022. final.pdf (aspire2050.eu)

© Provadis Hochschule
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Progress up until milestone year!

Innovation area 2024 2030 2040 2050
Renewable energy integration

Heat reuse

Electrification of thermal processes
Electrically-driven processes
Hydrogen integration

CO, capture for utilisation

CO, utilisation in minerals

CO; & CO utilisation in chemicals and fuels
Energy and resource efficiency
Circularity of materials
Industrial-Urban symbiosis

Circular regions

Digitalisation

eccoccooccocee

Non-technological aspects

! Progress is depicted here as % of total TRL9 projects programmed in each area, and for circular regions,
digitalisation, and non-technological aspects % of total investment needs until 2050.

2 It is extremely difficult to foresee future technological developments and related innovation opportunities over
a b- to 10 year honzon. This Table outlines the foreseeable progress of each innovation area based on best
available knowledge about technologies under development.

—
% Hessisches Ministerium
. fiir Wirtschaft, Energie,

Sponsored by- Verkehr und Wohnen


https://www.aspire2050.eu/sites/default/files/users/user85/p4planet_07.06.2022._final.pdf

_ _ _ Process4
There is really good literature, you don‘t have to re-invent the wheel! Sustainability

e.g. A.SPIRE

i

Green electricity

N 1 - : ® Ethyls ropylene L Fert_'ilizer Poly(propylene) ® Packaging
= 2 |Process electrification & Paljmer precusor ® Resins carbonate fols/sheets
3 3 |Synthetic Methane from CO2 (CCU) o Fuel .\ Methane
=2 4 Carbon-free burning gases o Fuel additve e v / / polbants* ortan
. (H2, Methane pyrolysis) O y —Y S
5 |Biogenic Methane — Ly Fomic st
® Fuel in fuel cells
Green ethylene from CO2 Aldehydes o COZ —
(via Ethanol) (CCU) ¢ Polymers ackds

Recycling + Cracking T e > @ - i
Synthetic Methanol .cosmemmgrem::zho.s / \ \4

From CO2 or biomass (CCU) o i

Methanol from green Ethanol ® Detergents  Inoreanic ode S

® Pesticides
® Polymer precurors

Ol 0 N O

h . . . d f 2 Commercial o Mi P * Solvent ® Preservatives,
ineral fillers olvents ;
10 Synthetic Acetic Acid from CO Demonstraion Shineolfllers | gSoNens o batrs | ® €O
I Soil stabilisati i i
(V|a Methanol) (( ( :U) Lab scale ® Soil stabilisation @ Intermediate for polymer synthesis

11 |[CCS

Figure 14: Overview of the types of target molecules that can be derived from CO,

12 RecyCIing utilisation and their main application areas.

Source: p4planet 07.06.2022. final.pdf (aspire2050.eu) =<
© Provadis Hochschule 21 sponsored by: % el



https://www.aspire2050.eu/sites/default/files/users/user85/p4planet_07.06.2022._final.pdf

There is really good literature, you don‘t have to re-invent the wheel!

e.g. A.SPIRE

Green electricity

Process electrification

Synthetic Methane from CO2 (CCU)

Scopel+?2

Carbon-free burning gases
(H2, Methane pyrolysis)

g B~ WN|F

Biogenic Methane

Green ethylene from CO2
(via Ethanol) (CCU)

Recycling + Cracking

Synthetic Methanol
From CO2 or biomass (CCU)

Ol 0 N O

Methanol from green Ethanol

10

Synthetic Acetic Acid from CO2
(via Methanol) (CCU)

11

CCS

12

Recycling

Source: p4dplanet 07.06.2022. final.pdf (aspire2050.eu)

© Provadis Hochschule
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CO, to organic molecules Bl v e

High energy input required

Urea Sallcylic acid

sFertiier b onates + Bspirin
+Resins - + Fed

(cydlic)

: . Ethanol ©asoline Kerosene || :
:E.:'mm-nm:-r.-x U e . — . [ Diesel &

* Fusl
= Fustd

Formaldehyde £

» [Plastics
+Faints

Adapted from: DECHEMA, Low carbon energy and feedstock for the European chemical
industry (2017)

Figure 20: Target molecules of chemical CO, utilisation and status of development'*.

ﬁ Hessisches Ministerium
o s :
. fiir Wirtschaft, Energie,
22 sponsored by: Véskeht und Wohnen
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Fokus transformation pathway: 12 levers
CO,reduction potential over speed of full implementation

Processd
Sustainability

S

medium

'
g Process
electrifi-
8 cation 1
O :
o I
- Syn. |
g Methanol E Impact
g (CCU) ! 2025-2030
U 1
9 Syn.
~ Ethylene _
O Syn. (CCU) Bio- Biomass
O Methane ' Methanol
©
()
T | 1 BEOOPY s\ N )
Ethyl
g ' [Crailzze) Impact
) 9 Recycling
1] 2030-2040

low

Impact from 2040

slow medium

Estimated speed of full implementation

= (= Hessisches Ministerium
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Methodology to estimate individual transformation pathways

Questionnaires and desk
research
*What are relevant topics in our

partner‘s view?
*Who has which role? Who is challenge

How much CO, is located on Scenario development
site for each scope? With the help of experts (DECHEMA),
«Carbon Footprint Reports of the site we developed 3 scenarios with different

manager (Scope 1+2), mandatory impacts, speeds a_nd t_echnologies
«Expert interviews (Scope 1+2) *We developed a timeline on when

*Emission reports of all local

those technologies should be invested
in and ready to be implemented

owner, who is challenge lead? Who is
supporter or bystander?
*There is very good literature out there
+Different filters help you to figure out
the most promising ideas and when to
implement them

productions, mandatory - basis for
Scope 3
*Other environmental reports
*Working groups per topic (CO,
footprint, water recycling, green steam)

Fokus transformation pathway: 12 levers Process |
€O, reduction potential over speed of full implementation Sustainability

Sl 1

2025-2030

CO; over 3 scopes

= Resource A
= Resource B

= Resource C i
= Resource D L Facycin, 2030-2040
= Other 20212025 2030 035 040 2045 g
CCOUER Ulues of 9.0, Scopes m m m | -
toget! & Prrvais Hootechake El e ——
o e ==

Sources: IPH Carton Fooprnt Repan Lipdat 2320, Iskermes ISH daa, figures bom 15H Enaigy Managemart s
©Paota bt ccrudn ) o

HESSEN
—

fiir Wirtschaft, Energie,

Hessisches Ministerium
© Provadis HOChSChUIe 24 Sponsored by: ﬁ Verkehr und Wohnen
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CO,-footprint of chemical parks k

1. The challenge: Defossilisation of the chemical industry

a. The industrial park Frankfurt: The German chemical industry in a nutshell

b. The cluster Process4sustainability.eu

2. Techniques behind the development of a transformation pathway
a. Collecting (enough) data

b. Developing scenarios

c. Defining relevant topics

d. Roleplaying

e. ldentifying the main levers for change and finding analogies with other networks

3. Alook into the furure

a. Defining work packages
b. Additional supporting activities
Creating new business opportunities

- j= Hessisches Ministerium
© Provadis Hochschule 25 sponsored by: ﬂ el



Methodology to estimate individual transformation pathways

How much CO, is located on
site for each scope?

*Carbon Footprint Reports of the site
manager (Scope 1+2), mandatory

*Expert interviews (Scope 1+2)

*Emission reports of all local
productions, mandatory - basis for

Scope 3
*Other environmental reports
*Working groups per topic (CO,
footprint, water recycling, green steam)

= Resource A
= Resource B
= Resource C
= Resource D
= Other

Sources: IPH Carton Fooprnt Repan Lipdat 2320, Iskermes ISH daa, figures bom 15H Enaigy Managemart
"

PrS—— o

© Provadis Hochschule

CCU / PiX glues all 3 CO, scopes

Scenario development

*With the help of experts (DECHEMA),
we developed 3 scenarios with different
impacts, speeds and technologies

*We developed a timeline on when
those technologies should be invested
in and ready to be implemented

2021 - 2025 2030 035 nan 2045

26

Questionnaires and desk
research

*What are relevant topics in our
partner‘s view?

*Who has which role? Who is challenge

owner, who is challenge lead? Who is
supporter or bystander?
*There is very good literature out there
+Different filters help you to figure out
the most promising ideas and when to
implement them

Fokus transformation pathway: 12 levers
€O, reduction potential over speed of full implementation

mescium goaes

<

Impact
2025-2030

€ Prrant Footastud El ooty B

sponsored by:
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Define concrete work
assignments

+After the installation of a mesh of filters

*Deep dive into different topics

*Who is responsible? Wo needs to work
together (use past questionnaires!)

*Be bold and suggest project sketches

*Next steps: partnering, funding and
project development

HESSEN
—_—

ey Hessisches Ministerium
fiir Wirtschaft, Energie,
Verkehr und Wohnen



Work Package Project need 2023+ Method M1| M2 | M3 | M4

Demand Desk Research

A - Status Quo on site P(.)t_ennal | — Expert !nterv!ews on s!te
Initial technological situation Expert interviews on site
Energy Strategy on state level (Hesse) |[Expert interviews (external)
Use knowledge from networks

. (Process4Planet; Chemistry4Climate)
Ecgrsc.ig?loifﬂ.j‘l Desk Research - PPAs, certificates, RE
gicalp ! parks (investment and participation)

Expert interviews

C - Economic potential

Cost

Desk Research; expert interviews

(Public) funding

Desk Research, networking

Additional markets

add on: Case studies with cluster
partners, when to expect migration
tendencies for production (impact
analyses on increasing electricity
price)

D - Social & regulatory
aspects

Assessment by VCI (chemical industry
association)

Expert interview (after Desk
Research)

Assessment of regional stakeholders

Expert Discussion State Secretary

on the Hesse Strategy

© Provadis Hochschule
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&

Milestone:

Briefing document on
technology, economy,
society

Milestone:

Stakeholder
communication on energy
strategy



Methodology to estimate individual transformation pathways

How much CO, is located on
site for each scope?

*Carbon Footprint Reports of the site
manager (Scope 1+2), mandatory

*Expert interviews (Scope 1+2)
*Emission reports of all local

productions, mandatory - basis for
Scope 3

*Other environmental reports
*Working groups per topic (CO,
footprint, water recycling, green steam)

Estimation of Scope 1,2,3 (energy- and raw matenal-based eaissions)
Energy production, ensrgy purchass; ussd raw materials: CO, smissions calculated for 2021)

CO; over 3 scopes

= Resource A
= Resource B
= Resource C
= Resource D
= Other

CCU / PiX glues all 3 CO, scopes

Sources: IPH Carton Fooprnt Repan Lipdat 2320, Iskermes ISH daa, figures bom 15H Enaigy Managemart
© Prvats Moctscrudn 7

o

© Provadis Hochschule

Scenario development

*With the help of experts (DECHEMA),
we developed 3 scenarios with different
impacts, speeds and technologies

*We developed a timeline on when
those technologies should be invested
in and ready to be implemented

2021 - 2025 2030 035 nan 2045

28

Questionnaires and desk
research

*What are relevant topics in our
partner‘s view?

*Who has which role? Who is challenge

owner, who is challenge lead? Who is
supporter or bystander?
*There is very good literature out there
+Different filters help you to figure out
the most promising ideas and when to
implement them

Fokus transformation pathway: 12 levers
€O, reduction potential over speed of full implementation

mecium gooss
%.
.E Impact
2025-2030
=
E:
g
o
g
T
£
i
€ Prrant Footastud El worserety, B T
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Define concrete work
assignments

« After the installation of a mesh of filters
*Deep dive into different topics

*Who is responsible? Wo needs to work
together (use past questionnaires!)

*Be bold and suggest project sketches

*Next steps: partnering, funding and
project development

202212083 | hethode Thed [z [ 45 [k

Bedari Desk Research L

Potenzial Expartengesprache mitISH L
A~ Status Quoim IPH Technologische Ausgangssituation

am IPH) [Expertangesprache mit ISH

Energiestrategie Hessen

utzung Wissen aus Netzwerken

{ProcessdPlanet. ChemistrydClimats) | e

B - Technologisches & Desk Research - PPAs,
Potenzial 5 Parks
Investition und Teilhabe)
Desk Research; Experiangasprach mantz
Kosten {ISH: Strompreisentwickungen) | T“"WM_‘:‘-WW-
Offentliche Forderung 1
¢ - Okonomisches add on; Case Studws bei P4S
Potenzial Untemehmen. ab wann
Expertengesprach Hr Rothermel == —~
D - Gesellschaftliche & Einschatzung VC {vorher Desk Research) | [ ] mw:E,_“"“m'”"‘_
regulatorische Aspekte Expertengesprach Staatssekretar
regionaler Stakeholder Hessen zur i
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Next up: carbon-based business models Process4

Y1 sustainability
Partner On Presents irst
Shoe Made From Captured CO2

6‘ by Petya Trendafilova

Seabound Partners with Crestchic Loadbank to Test Its Carbon Capture
Technology for Ships

Horisont Energi and E.ON Strengthen Efforts on Industrial Storage of CO2
by Suzanna Hayek | Jan 16, 2023 in the North Sea

Air Li(1uide, Fluxys Belgium, Port of Antwerp-Bruges Awarded EU Funding
ild CO2 Export Terminal

by Suzanna Hayek | Dec 14, 2022

to B

A CarbonQuest CCS System Captures CO2 Emissions from New York City
High Rise

—

ExxonMobil, Mitsubishi Heavy Industries to Advance Next Generation
Carbon Capture Technologies

ﬁ by Suzanna Hayek | Dec 5, 2022
=y

. ‘ arf@méapﬁur@*

Cemex Announces Carbon Capture Projects Around the Globe to
Decarbonize the Construction Value Chain i

AIR Vodka

e QU NOVEITIONN)

Drizly
Minibar
Reservebar
Caskers

e —

supports environmental targets

CARBON DIOKIDE PARTLY REPLACES PETROLEUM IN PLASTICS AND SYNTHETICS

CO: as a new raw material - becoming a jack of all
trades

ArcelorN\mm

HESSEN
—_—

Sources: carboncapture-expo.com, carbonrecycling.is, Celanese press release, carbonherald.com, covestro.com, aircompany.com - =S
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That‘s not all!l There is much more you can do in terms of communication,
networking and business development

ches Level der Clusteraktivititen

Arbeit mit der DECHEMA an einem Scope 1+2-Modell mi Strategisentwickiung der Transformation bis 2045

Eigene Aulnahme und Interpretation der Daten sul dem Industriepark Scope 1-3 mit Abksitung von 12 Stelihebaln

mitsamt Priorsienng und Foigeaklivaitan

Desk Research, Expenengespriche

Weitere Aktivititen innerhal e L

2. Technalogy Brisfings

ilung eines

- Bisher 4 angaferigl, mindestens 2 in Planung Kir 2022, Fortflbeun pnNZ]

-

oA
e s

P o
- il

ot T

[
Porads

- f ca. 20 Seiban zum einlfachen Verstandais, ohne
wissansehaftiichan ader kemplex: nacnnlsmsn.ﬂrsprucr < Technologie graiftar machan

© Provadls Hochschule

Strategy and support

for transformation

Identification and
acquisition of partners
and solution providers

(cluster growth!)

Making technology
tangible;
communication and

good reporting is key

Process .
Sustainability
1. Netzwerkpartnerschaften
Natzworka helfen uns bel alien Thaman im Chustar.
glsch (aktueder Sta logian, 2.B, DECHEMA)
reguiatnsen (urcpdsche instituionan setzen sich £r Reguianan ain (Nova-nstas, A SPIRE)

inwastrukurell (anders Regionan in dée EU sind wailer mil einer H2-Wirtschall, Parinerschafion wichiig)
geumnlu h (wie betreiben andere Cluster Geschaflsentwickhing? Beispisl: Chamis Cluster Bayem, ChemCologne)

[T oecrema (erem

@ . "

S(va(eglt Research
nd Innovation
uenda
Prey— wararorty, B T
Weitere Aktivititen innerhalb des Clusters @ Sustainability
4 Repriisentation des Clusters nach suben
- Eurooean Cluster Collsbaraton Plalfom (ECCP] - Austauschpiatiform auf europaischer Ebene mit dee

Tarmine, News und Detelen und der Vamatzung mit andaran

dar
Instarzen (Englisch)

Nessite PAS  Darstellung des Clusters, ssiner Aufgabe une der Milgieder (aktued nur auf Deutsch)

lschiand < unser Clustar ksl galistat, Varlinkung auf unsare Webisie (Deutsch)
Tachaologieland Hesser -+ urser Cluster i1 unler RessourcenaMzienz & Umwelttechnologien” gelislel (Deutsch)

- Forum Stariue % Plattformn und Datenbank fur nnavation unter verschisdenen Gesichlspuristen, wo wir
sla Inn. ovsnmazmlrum (ZIN). Chemiegark {IFH), Hoshschula (FHS) und Chuster {P45) vertratan sind (Englachy

‘Wedtare Evants wor O - Warkshops, IPM2022, ACHEMA, Impact Festival, Chem-hateh, ...

€ st Fotactuds 3 ooty B

5 Forderantriige Nir Clusteraktivititen

Screening von Proposal Calis und Antragen fir F+E-Projekte (fur dieses Jahr 28 relevente Plattformen, Gekigeber
und Calls idantifiziert)

Anfertigen von
Beameitung)

im Lead und als (fur 2022 skivel 2 genshemigt, 3 abgelshnt, 4 in

Enge- lnluunun et
et

o Priturg © Basemning

Eatod

© Prvats Moctscridn
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Work with networks for

knowledge, growth and increased
influence, acceleration of your

own and society’s goals

Visibility of your activities online,
outreaches, formation of alliances

and communities of interest

Funding your activities, formation
of consortia, generation of benefit

from your activities

HESSEN

—

=y Hessisches Ministerium
fiir Wirtschaft, Energie,
Verkehr und Wohnen



Process4

Networking since 2021 Sustainability

i

Focus groups Funding networks Publication networks Associations

CCS Forum (Bellona, NGO) EIT Manufacturing ; Journal of Business Chemistry VDI

(membership) (project funding) @ Menufectring EEEEIERESIE S— VDI
[ BUSINESS CHEMISTRY ]

A.SPIRE / Processes4Planet Hubs4Circularity CHEManager VDMA //

i — i Hubs4Circularity 77 \'\DMA
(membership) /\?IQE (founding member) .t CHEManager J
Nationaler Begleitkreis Chemisches HTAI Handelsblatt VCI, Chemistry4Climate Vel
Recycling (NBCR) (funding partner) Py Handelsblatt ' (activities in WG) Gzl

(membership)

Nova institute IHK Cluster Dekarbonisierung der Industrie
(cooperation) (CDI) Dl DEKARBONISIERUNG
DER INDUSTRIE

DECHEMA European Cluster Collaboration Platform Chemie3 (HessenChemie)

: 3
cooperatiy €@} DECHEMA (ECCP) C 2 Rt

cefic ) Impact Festival
(first contact) @CQHC (network partner 2023) ' Lgspﬁﬁt

giz a
(cooperation) g | Z

HESSEN
—_—

= (= Hessisches Ministerium
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Wrap-up and take-home messages

We are the ,,chemical industry in a
nutshell®, which gives room for
innovation and transferability of

technologies. We invite first-of-its-kind

plants in order to proof concepts to
feature start-ups and scale-ups. We
are convinced: relevant topics in
Frankfurt Hochst will be relevant at
many other places, too.

We digged deep into available data,
which can be hard to get in the first
place. We needed to calculate our 5

Scope 3 emissions to get a better
understanding of our situation (there
are different methods to get there).

The cluster approach helped us to
find one voice in a multi-stakeholder
environment.

© Provadis Hochschule

If you have a good mesh of differnet
filters, you can proceed with a short
list of options that remain for you,
specifically.

Find your partners, customers and
networks. Use questionnaires. Each
of them can work as a filter for a
myriad of options.

Know your experts in each field, they
can help you advance in a specific
topic really fast. You don‘t need to re-
invent the wheel! There are tons of
studies and reports already.

32

.

8

9

@

Be bold! Define work packages and
ask questions. Give them to your
partners, customers and networks. You
might be surprised what you find if you

keep at it.

Innovation is opportunity in new and

emerging markets.

There are many additional activities
you can undertake to support your
transformation strategy.

sponsored by:
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Why collaborate with Zentrum fur Industrie und Nachhaltigkeit (ZIN) @ Provadis? pr@vadis

Hochschule

Benefits

» |ndustry know-how: based at one of the largest industrial parks in Europa and

collaborating closely with decision makers in the industry park: 15 + years of

experience

Context awareness: experience in adapting concepts to different contexts (e.g.

managing a start-up support program in 10+ countries for more than 5 years);

creating a virtual academy with GIZ on sustainable industrial area management,

50+ participants since 2021

Didactical know-how: 15+ years of experience in developing challenge-specific

further education and study programs

Blended-learning and network management experts: 10+ years of experience in

managing cross-country, multi-stakeholder networks

| » Professionalism: Being part of one of the leading German education providers for
e l T the chemical industry with expertise in e-technology solutions, vocational training,

( 5 T | A further education and accredited study programs.

{ [a/.- Do Tank at
[L f/ri“’ﬁ E! 0 theindustry Contact: Hannes.Utikal@provadis-hochschule.de

IIIIIIﬂ park Hochst

l:; 1‘“ | p
|l - @
A '
(i1
AI-

5
” (L
b il

STUDENTS BY PROVADIS

THINKING |
INBUSTRYNEW
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https://www.provadis-hochschule.de/angewandte-forschung/zentrum-fuer-industrie-und-nachhaltigkeit-zin/virtual-academy-on-sustainable-industrial-areas/

Processd

Your cluster office Sustainability

I:\ﬂ)
Follow us on LinkedIN:
https://www.linkedin.com/company/zin-provadis/

e

_"'_k,l'-'& 2. Laggm

) A

Prof. Dr. Dr.-Ing.
Hannes Utikal Bernd Winters  Marcel Loewert
hannes.utikal bernd.winters

marcel.loewert

@provadis-hochschule.de @provadis.de @provadis-hochschule.de

Cluster “Process4Sustainability”
Center for Industry and Sustainability (ZIN)

Provadis School of
International Management and Technology AG

Industriepark Ho6chst, Building B835 °
65926 Frankfurt am Main Llnked m

HESSEN
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https://www.linkedin.com/company/zin-provadis/

