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Kemia on jokapuolella
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Companies in each step of the value chain
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In the frontline of sustainability

Key figures from 2018
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Sources:
https://www.globalcarbonproject.org/carbonbudget/
https://www.resourcepanel.org/reports/global-resources-outlook

Two huge challenges
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https://www.resourcepanel.org/reports/global-resources-outlook
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Why go circular?

‒ End consumers are demanding more sustainable 
products  

‒ Brand owners are making voluntary commitments to 
sustainability

‒ Responsible investments are becoming the new norm

‒ Greenhouse gas reduction is crucial for slowing down 
global warming

‒ Regulation around sustainability is strongly increasing 

‒ New technologies enabling circularity are constantly 
emerging and advancing
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https://ek.fi/wp-
content/uploads/Ilmastonmuutoksen
-vaikutukset-suomalaiseen-
elinkeinoelamaan_Deloitte_EK_raport
ti_tammikuu-2020_FINAL.pdf

https://ek.fi/wp-content/uploads/Ilmastonmuutoksen-vaikutukset-suomalaiseen-elinkeinoelamaan_Deloitte_EK_raportti_tammikuu-2020_FINAL.pdf


Striving for climate neutral chemistry

100 % support for the Paris 
Agreement and the 1,5°C target!

Reducing our carbon footprint 
by minimizing greenhouse gas 

emissions.

Increasing our handprint through 
minimizing our customer’s 

emissions.

We are striving for climate neutrality in the Finnish chemical industry by 2045. 
We now know, what it requires!
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Finnish chemical industry is a small player…

Global chemical industry emissions (7% of global total emissions)

EU chemical industry emissions (>4% of global chemical
industry emissions)

Finnish chemical industry emissions (<4% of EU chemical industry emissions)

Global chemical industry emissions.
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We lower our footprint from
the operational activities

We grow our handprint, by lowering the 
global footprint with chemical industry

products and solutions
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... that can punch way above its weight!
Target small footprint and large handprint. The chemical industry can mitigate climate change globally.



2045 is closer than expected
1 investment cycle – 2 innovation cycles – 5 maintenance cycles
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Studies pave the way for the chemical industry

Electrification and 
thousands of TWh of 
emission free energy

Process improvements, 
energy efficiency and 

digitalization

New raw materials, 
hydrogen, CO2, biomass, 
circular materials, material

efficiency

Circular economy, 
sutainable business models, 

chemical recycling

Doubling industry
investments, demonstration

projects, infrastructure
investments

Approx. 67% of chemical industry in EU
Big volume products like methanol, 
ethene, propene, BTX, ammonia, urea, 
chlor

Approx. 25% of chemical industry in EU
Polymer production (ethene, propene, 
butadiene, BTX, chlor, styrene) and 
ammonia
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Studies pave the way for the chemical industry

Electrification and 
thousands of TWh of 
emission free energy

Process improvements, 
energy efficiency and 

digitalization

New raw materials, 
hydrogen, CO2, biomass, 
circular materials, material

efficiency

Circular economy, 
sutainable business models, 

chemical recycling

Doubling industry
investments, demonstration

projects, infrastructure
investments

Approx. 67% of chemical industry in EU
Big volume products like methanol, 
ethene, propene, BTX, ammonia, urea, 
chlor

Approx. 25% of chemical industry in EU
Polymer production (ethene, propene, 
butadiene, BTX, chlor, styrene) and 
ammonia

250 Mt 
biomass as 
raw material

/a

300 Mt CO2 
as raw

material /a

4900 TWh of 
emission 

free
electricity /a

Investments
27 bn/a

41 Mt of 
recycled

plastics /a

95 Mt 
biomass as 
raw material

/a

410 TWh of 
emission 

free
electricity for 
hydrogen /a

Investments
+199 %
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Climate neutrality can be achieved in many ways
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Climate neutrality can be achieved in many ways
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SUSTAINABLE ECONOMICAL DEVELOPMENT

FOOTPRINT -
Lower footprint from
operational activities

HANDPRINT –
Products and 
solutions
and their
global
impact

REQUIRE
-MENTS

OPERATIONAL ENVIRONMENT
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Climate neutrality can be achieved in many ways
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Sustainable and circular business models

Manufacturing

Logistics

Product 
use

End of Use 
Recycling

Reverse
logistics

Design

Sourcing

Resource 
Recovery

Resource 
Recovery

Circular 
Inputs

Product 
Use 
Extension

Sharing 
Platforms

Product as 
a Service

Resource Recovery
Using the embedded materials or energy 
from disposed products, byproducts or 
processes and recovering through collection, 
aggregation, and processing.

Circular Inputs
Using renewable energy, bio-based and 
man-made materials, that are recycled or 
highly recyclable, to enable partial or total 
elimination of waste.

Product Use Extension
Product’s use extended through design 
considerations, repairs, reconditioning, upgrades, 
and resale for second use

Sharing Platforms 
Optimizing utilization rates of products and assets 
through shared ownership, access, and usage, e.g.
online marketplaces for trading excess inventory

Product as a Service 
Retaining ownership of products and selling 
benefits like function and quality through a service 
model, e.g. chemical leasing.
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Sustainable and circular business models

Manufacturing

Logistics

Product 
use

End of Use 
Recycling

Reverse
logistics

Design

Sourcing

Resource 
Recovery

Resource 
Recovery

Circular 
Inputs

Product 
Use 
Extension

Sharing 
Platforms

Product as 
a Service

Circular Inputs

Resource Recovery

Product Use Extension

Product as a Service

Sharing Platforms
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Chemical companies can act as enablers of circularity for 
upstream and downstream businesses

Service

Chemical industry

ConvertersBasic 
chemicals

Intermediates Chemical 
products for 
customers

Raw materials 
/ feedstock 
inputs

End usersWaste managers

Brand owners / OEMs

Waste

Distributors

Retailers

Material flow

1 5

4

3

2

6

7

1 Sustainability lab as-a-service
Offering sustainable lab services (e.g. testing), to customers against 
a volume-based fee.

2 Product steward
Collaborating directly with downstream value chain partners, such 
as brand owners to develop sustainable/circular solutions.

3 Recyclate application specialist
Leveraging application and technology expertise by providing 
application development services for companies interested in 
providing secondary raw materials to the market.

4 Secondary raw material provider
Integrating capabilities such as waste collection, sorting, reverse 
assembly, and recycling asset operations to get access to high value 
material streams, that can be cycled back to the value chain.

5 Certifier of recycled materials and products
Engaging in certifying the sustainable/circular provenance of 
secondary raw materials and products.

6 End-of-life stream supply/demand matching platform
Acting as a platform operator securing stable waste stream feeds at 
agreed volumes and specifications by bundling market volumes, 
clearing demand and supply and optimizing transport routes.

7

Carbon/molecule manager 
Offering carbon management services (e.g. reporting & analysis 
tools and advice) to help downstream customers achieve their GHG 
reduction targets.

Secondary raw 
material input
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Footprint reduction is dependent on emission free electricity
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We lower the national footprint and move towards climate neutrality.

INFRASTRUCTURECOMPETENCEPILOTING AND DEMONSTRATION

20502045203520252015

7 TWh/y

31 TWh/y
6,1 Mt 

CO2 ekv/y

1.2 bn €/y 1.2 bn €/y

2.6 bn €/y

0 Mt CO2 ekv/y

Steady and secure supply of 
emission free electricity at a globally 
competitive price

Chemical industry investment need
especially in process equipment, RDI 
and new technology

Greenhouse gas emissions from
everyday operations

4.5x

+70%



The role of circular gases in this transformation
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Energy storage Syngases

Emission free
hydrogen

Methane

Methanol

Ammonia

Biogas

Energy

Fuels

Materials

END PRODUCTS

CO2

Electrification Power-to-X Sector integration
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Need for electricity

205020352020

160

120

80

40

1000 tons TWh

5

10

Gas reforming

Electrolysis

200

240

280



25



26

We have optimized the use of fossile feedstocks

72 liters of 
naphtha

Gasoline for 
1050km trip

1 barrell of petroleum

OR

Ethylene

Propylene

Butadiene, 
Butenes

Aromatics

Fuel for 
above

21 shirts
6 garbage cans or
276m² of film for greenhouses
146m of water pipe
4 beer cases or
30 rolls of garment
21 sweaters or
5 blankets
1 car tyre or
13 bicycle tires
3 automobile tubes or
13 bicycle tubes

500 pairs of panty hose

Ethylene glycol

Polyethylene

Polypropylene

Elastomers

Acrylonitrile

Caprolactam



Mineral economy

Fossil economy
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The new circular economy
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Hydrogen economy

Bioeconomy

Recycling economy

Resource efficiency



Handprint evolution requires a feedstock revolution
We lower the global footprint with chemical industry products and solutions.

Fossil / Mineral

Biogenic

Circular

Synthetic

83 
%

9 %

8 %

48 
%

26 
%

24 
%

9 %

42 %41 %

8 %
2 %

2015 2050

18 Mt

14 Mt

2015 2050

6 Mt

14 Mt

2015

2050

-8 Mt

14 Mt
CO2

ekv/y

time
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Future feedstock in the chemical industry

CCS
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Chemistry enables circular economy and 
climate neutrality
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GREEN EXPORT POTENTIAL

Lower footprint and higher handprint creates value

26 Mt 
CO2

eq./y

5,7 Mt 
CO2

eq./y
0,5 Mt

5 bn
increase

5X
larger

Footprint in 2018 
and 2045

Future handprint
potential

Future export potential
/ year

Export between 2009 
and 2018 / year

The climate is global, Finlands
global impact should always be
taken into consideration. Both
footprint and handprint.

An investment in Finland is an 
investment for the 
environment1.

EMISSIONS IN FINLAND

EMISSION REDUCTIONS GLOBALLY

1 

https://kemianteollisuus.studio.crasman.fi/file/dl/i/4x_RJw/9PJbULTxZbLF5pO_PFC9Jw/Vientiteollis
uudenympristindikaattorit_Loppuraportti18.1.2019.pdf
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12 bn 17 bn

https://kemianteollisuus.studio.crasman.fi/file/dl/i/4x_RJw/9PJbULTxZbLF5pO_PFC9Jw/Vientiteollisuudenympristindikaattorit_Loppuraportti18.1.2019.pdf


GREEN EXPORT POTENTIAL

Lower footprint and higher handprint creates value

26 Mt 
CO2

eq./y

5 bn
increase

Future handprint
potential

Future export potential
/ year

Export between 2009 
and 2018 / year

EMISSION REDUCTIONS GLOBALLY

1 

https://kemianteollisuus.studio.crasman.fi/file/dl/i/4x_RJw/9PJbULTxZbLF5pO_PFC9Jw/Vientiteollis
uudenympristindikaattorit_Loppuraportti18.1.2019.pdf
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12 bn 17 bn

10 key technologies:

- Renewable fuels
- Low emission desalination
- Bio-based resins
- Bioethanol
- Chemical plastics recycling
- Bioplastics from biocrude
- Battery chemical recycling
- Synthetic fuels & chemicals
- Biotechnology and 

metabolic routes to 
enhance use of gaseous
feedstock

- Gypsum for fertilizers

https://kemianteollisuus.studio.crasman.fi/file/dl/i/4x_RJw/9PJbULTxZbLF5pO_PFC9Jw/Vientiteollisuudenympristindikaattorit_Loppuraportti18.1.2019.pdf


With cooperation towards a carbon neutral chemical industry





Growing climate ambitions in companies
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New energy sources
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• Oil -> LNG

• Emissions –100 000 tons

• Door open for next step (biogas)
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Emission reduction with fuel changes



District heating from a chemical hub
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Synthetic fuels and sector integration
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The VTT BECCU project – utilizing biobased CO2
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Circulating battery chemistry back into use
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https://www.kemianteollisuus.fi/fi/uutishuone/juttusarjat/hiilineutraali-kemia/
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https://www.kemianteollisuus.fi/fi/uutishuone/juttusarjat/hiilineutraali-kemia/


rasmus.pinomaa@kemianteollisuus.fi

+358 40 586 3705

@RasmusPinomaa

#hiilineutraalikemia

Rasmus Pinomaa

Project Manager

Climate neutral chemistry

For more information contact:


