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1 INTRODUCTION

The chemical sector impacts close to the entirety of all manufacturing supply 
chains. Therefore, it could be a key driver of emission reductions, especially 
with regards to value chain emissions (Scope 3). Net zero solutions will require 
significant investment and innovative sustainable finance instruments 
could support by providing a mean to credibly signal transition plans. As 
the market for sustainable debt matures, it is key to address greenwashing 
concerns. Increasing investor attention as well as reporting requirements 
under upcoming regulations such as the EU Green Taxonomy further add 
scrutiny. This paper assesses current trends and outlines how sustainable 
finance can support the transition of the chemical industry.

Chemistry is the study of matter – it is the study of 
everything. The periodic table contains the ingredients for 
making just about anything. This is also reflected in our 
economy: More than 95% of manufactured products rely 
on chemicals (European Commission, 2017). The European 
Union recognises the sector as an enabling industry which 
may play a “pivotal role” (European Commission, 2023a).

Yet at the same time, the chemical sector is the single 
biggest industrial energy consumer (IEA, 2023). The 
emissions stemming from the sector’s use of heat, steam, 
and power for compression and cooling account for roughly 
half of its total fossil fuel related emissions. The other half is 
linked to using fossil fuels as input to chemical reactions, for 
products such as plastic or fertilizer. Overall, the chemical 
sector takes third place in the ranking of industry subsectors 
when it comes to direct carbon dioxide emissions.

Given the urgent need to reach net zero and commitments 
such as the 2015 Paris Agreement and the EU Green Deal, 
the pressure for the chemical industry to decarbonise is 

mounting. In business terms, this means that so called 
transition risk, one form of climate risk, is building up. To 
demonstrate its materiality, looking at cost originating 
from the European Union Emission Trading System (EU 
ETS) is telling: Forecasts see costs quadrupling by 2030 
(ICIS, 2021). Here, very obviously, reducing emissions is not 
only doing good for the planet, but also has direct financial 
benefits. Still, some chemical companies choose to further 
deepen their ties with fossil fuels by buying petrochemicals 
business from energy majors who are selling the assets as 
part of their transition efforts (Bousso, 2020; BBC, 2017) and 
continue to invest in them (Reuters, 2022; Ineos, 2018).The 
International Energy Agency’s (IEA) Fatih Birol has called the 
petrochemicals business a “key blind spot” while examining 
their future (IEA, 2018). The IEA sees the sector not on track, 
stating that carbon dioxide intensity has been stable over 
recent years for primary chemicals, yet the et Zero Emission 
by 2050 Scenario requires an 18% absolute emission 
reduction compared to 2022 by 2030, despite increasing 
production (IEA, 2023). This means decoupling emissions 
from production is urgently needed.

https://unfccc.int/process-and-meetings/the-paris-agreement?gclid=CjwKCAjwpJWoBhA8EiwAHZFzfgNvnelfN_f0h7sy5PDEldjvrvmgObgwiLkLF9XDDPiAx9N53SMb3BoCkxgQAvD_BwE
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets_en
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets_en
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Sustainability and the chemical 
sector

“Chemistry is, well technically, chemistry is the study of 
matter. But I prefer to see it as the study of change” (IMDB, 
2008)

And indeed, the chemical industry could be a key driver for 
transforming the real economy. In the TV show “Breaking 
Bad” Walter White goes one step further than portraying 
chemistry as the study of everything, by adding a forward-
looking perspective to it. Given that chemical products are 
the basis for nearly all manufactured products, they need 
to be accounted for under so-called Scope 3 emissions 
for the respective manufacturers. The Greenhouse Gas 
Protocol, the most common emission classification 
system for corporate emission reporting, distinguish three 
scopes: Direct emissions (Scope 1), indirect emissions from 
purchased energy (Scope 2) and lastly emissions outside 
of a companies own boundaries, related to its value chain 
(Scope 3).

Up until today, most efforts and pledges revolve around 
Scope 1 and 2, often dubbed core emissions. Yet there 
is increasing attention shifting towards Scope 3[1] – not 
the least because they make up the majority share of all 
emissions and in fact the vast majority for most sectors 
(Hoepner & Schneider, 2022a). Indeed, Deloitte specifically 
lists sustainability as their number 1 trend and specifically 
mentions the carbon footprint of supply chains as their top 
3 for the chemical sector (Deloitte, 2022). The chemical 
industry is in a unique position to drive major supply chain 
decarbonisation and thereby support Scope 3 emission 
reductions globally. Moreover, the transition involves a range 
of opportunities for chemistry, including batteries but also 
ammonia for shipping.

Thus, it is little surprising that firms in the sector signal their 
sustainability ambitions via bold claims in their corporate 
reporting and public statements. Table 1 gives an overview 
of different sustainability statements made by senior 
executives of firms from the sector. It becomes obvious, that 

statements vary in their level of ambition but also scope and 
time perspective. It is important to recognise differences in 
forward-looking (plans and pledges) and backward-looking 
(actually achieved performance, that can be evidenced) 
claims. Some firms may choose to highlight their standing 
relative to their peers, others make absolute claims. The 
distinction between relative emission targets, in the form 
of intensities (ie emission reduction per revenue or unit of 
output) and absolute ones is likewise crucial.

[1] See for example recent developments of regulation adopted in California or the phase in of Scope 3 as part of Paris-Aligned Benchmarks 
(PABs).

https://ghgprotocol.org/corporate-standard
https://ghgprotocol.org/corporate-standard


ISSN 1613-9623 © 2024 Prof. Dr. Jens Leker (affiliated with University of Münster) and Prof. Dr. Hannes Utikal (affiliated 
with Provadis School of International Management and Technology)

Vol.21, Iss.1, Febuary 2024

30 | 44

URN: urn:nbn:de:hbz:6-47978441584   

DOI: 10.17879/47978441343

Company Country Claim Name Claimer
Position

Claim
Source

Braskem SA BR We also renewed our long-term 
goals, emphasizing sustainability 
as a strategic pillar for our 
business and maintained our 
support to the UN Global Compact 
and its principles. We already 
made significant progress during 
2020, mainly in combating climate 
change.

Roberto
Simões

Braskem's 
Business 
Leader

https://www.braskem.com.
br/portal/Principal/arquivos/
relatorio-anual/Braskem_
RI2020_EN.pdf

Givaudan SA CH At Givuadan, we have made 
sustainability a part of everything 
we do. We are already taking bold 
action towards climate change.

Willem 
Mutsaerts

Head of 
Global 
Procurement 
and 
Sustainability

https://www.givaudan.com/
file/663681/download

Clariant AG CH Clariant rightfully has positioned 
sustainability as a key driver for 
innovation. Clariant has been 
one of the early adopters of 
sustainability, with its commitment 
to contribute to the United Nations’ 
Sustainable Development Goals 
(SDGs).

Conrad 
Keijzer

CEO https ://repor ts .c lar iant .
c o m / 2 0 2 0 / i n t e g r a t e d -
r e p o r t / s e r v i c e p a g e s /
downloads/files/clariant_
integrated_repor t_2020_
en.pdf

Firmenich SA ES We are committed to continue 
to lead the industry in ESG 
performance, and we believe we 
are well positioned as we move 
towards our 2030 sustainability 
targets.

Patrick 
Firmenich & 
Gilbert 
Ghostine

Joint 
Chairman 
of the Board 
& Chief 
Executive 
Officer

https://www.firmenich.com/
sites/default/fi les/2021-
0 3 / P _ S _ R e p o r t _ F i n a l _
Ve r s i o n _ 2 0 2 0 _ Q f 0 w F 7 .
pdf?#view=fit

LANXESS AG DE Despite the coronavirus, we are 
adhering to our goal of becoming 
climate neutral by 2040. We have 
made consistent progress in this 
endeavor. In the past year, for 
example, we succeeded once 
again in reducing CO2 emissions 
by over 400,000 metric tons.       

Matthias 
Zachert

Chairman Lanxess Annual Report 2020, 
p4. 
h t t p s : // l a n x e s s . c o m /
e n / M e d i a / P r e s s -
R e l e a s e s / 2 0 2 1 / 1 1 /
LANXESS-places-EUR-600-
million-sustainability-linked-
benchmark-bond

h t t p s : / / l a n x e s s .
c o m / - / m e d i a / P r o j e c t /
L a n x e s s / C o r p o r a t e -
I n t e r n e t / I n v e s t o r s /
Reporting/2021/2020-Q4-
LXS-Results-Presentation-
CEO-CFO_final.pdf

Table 1: Sustainability claims in the Chemical Industry, source: GreenWatch (2021)

https://www.braskem.com.br/portal/Principal/arquivos/relatorio-anual/Braskem_RI2020_EN.pdf
https://www.braskem.com.br/portal/Principal/arquivos/relatorio-anual/Braskem_RI2020_EN.pdf
https://www.braskem.com.br/portal/Principal/arquivos/relatorio-anual/Braskem_RI2020_EN.pdf
https://www.braskem.com.br/portal/Principal/arquivos/relatorio-anual/Braskem_RI2020_EN.pdf
https://www.givaudan.com/file/663681/download
https://www.givaudan.com/file/663681/download
https://reports.clariant.com/2020/integrated-report/servicepages/downloads/files/clariant_integrated
https://reports.clariant.com/2020/integrated-report/servicepages/downloads/files/clariant_integrated
https://reports.clariant.com/2020/integrated-report/servicepages/downloads/files/clariant_integrated
https://reports.clariant.com/2020/integrated-report/servicepages/downloads/files/clariant_integrated
https://reports.clariant.com/2020/integrated-report/servicepages/downloads/files/clariant_integrated
https://reports.clariant.com/2020/integrated-report/servicepages/downloads/files/clariant_integrated
https://www.firmenich.com/sites/default/files/2021-03/P_S_Report_Final_Version_2020_Qf0wF7.pdf?#view
https://www.firmenich.com/sites/default/files/2021-03/P_S_Report_Final_Version_2020_Qf0wF7.pdf?#view
https://www.firmenich.com/sites/default/files/2021-03/P_S_Report_Final_Version_2020_Qf0wF7.pdf?#view
https://www.firmenich.com/sites/default/files/2021-03/P_S_Report_Final_Version_2020_Qf0wF7.pdf?#view
https://www.firmenich.com/sites/default/files/2021-03/P_S_Report_Final_Version_2020_Qf0wF7.pdf?#view
https://lanxess.com/en/Media/Press-Releases/2021/11/LANXESS-places-EUR-600-million-sustainability-linked-benchmark-bond
https://lanxess.com/en/Media/Press-Releases/2021/11/LANXESS-places-EUR-600-million-sustainability-linked-benchmark-bond
https://lanxess.com/en/Media/Press-Releases/2021/11/LANXESS-places-EUR-600-million-sustainability-linked-benchmark-bond
https://lanxess.com/en/Media/Press-Releases/2021/11/LANXESS-places-EUR-600-million-sustainability-linked-benchmark-bond
https://lanxess.com/en/Media/Press-Releases/2021/11/LANXESS-places-EUR-600-million-sustainability-linked-benchmark-bond
https://lanxess.com/en/Media/Press-Releases/2021/11/LANXESS-places-EUR-600-million-sustainability-linked-benchmark-bond
https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Reporting/2021/2020-Q4-LXS-Results-Presentation-CEO-CFO_final.pdf
https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Reporting/2021/2020-Q4-LXS-Results-Presentation-CEO-CFO_final.pdf
https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Reporting/2021/2020-Q4-LXS-Results-Presentation-CEO-CFO_final.pdf
https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Reporting/2021/2020-Q4-LXS-Results-Presentation-CEO-CFO_final.pdf
https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Reporting/2021/2020-Q4-LXS-Results-Presentation-CEO-CFO_final.pdf
https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Reporting/2021/2020-Q4-LXS-Results-Presentation-CEO-CFO_final.pdf
https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Reporting/2021/2020-Q4-LXS-Results-Presentation-CEO-CFO_final.pdf
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Symrise AG DE For example, the Carbon 
Disclosure Project (CDP) awarded 
us top marks in all three of the 
topics it examined – climate 
change, forests and water 
conservation. Only ten out of the 
9,600 worldwide that took part 
achieved this, and we are the only 
one in Germany. This is one way 
we are pursuing the ambitious 
goal of being climate positive by 
2030.

Dr.Heinz-
Juergen
Bertram

CEO Symrise Corporate Report 
2020 p. 45

Croda
International
PLC

GB I would like to thank everyone 
across the Group for their ambition 
and commitment to leadership in 
sustainability.

Steve 
Foots

Group Chief 
Executive

https://www.croda.com/en-
gb/investors/annual-report#

Linde PLC IE Our commitments include 
making important investments 
in technology and innovation for 
decarbonization and lowering 
our greenhouse gas emissions 
intensity by 35% by 2028.

Steve
Angel

CEO
L i n d e 
Sustainable 
Development 
Report 2019 
p.4

Linde Sustainable 
Development Report 2019 
p.4

UPL Ltd IN At UPL, our business has 
been rooted in the values of 
sustainability.

Jai 
Shroff

Global Chief 
Executive 
Officer

h t t p s : // w w w . u p l - l t d .
c o m / d o w n l o a d s /
U P L _ S u s t a i n a b i l i t y _
Report_2019-20.pdf

Asahi Kasei 
Corp

JP Now the Asahi Kasei Group is 
committed to sustainable society 
and pursuing sustainability.

Hideki 
Kobori

President &
epresentative 
Director

https://www.asahi-kasei.
c o m / s u s t a i n a b i l i t y /
basic_information/library/
report/pdf/sustainability_
report2020e.pdf

Nissan
Chemical 
Corp

JP We will continue to promote the 
reduction of GHG emissions 
by improving processes while 
making necessary investments in 
other plants as well.

Kinoshito 
Kojiro

Presidnet 
and CEO

https://www.nissanchem.
co.jp/eng/ir_info/library/
annual_report.html

LG Chem Ltd KR LG Chem has declared the 
establishment of a circular 
economy system as well as 
carbon neutral growth goals.

Shin, 
Hak-Cheol,

Vice 
Chairman 
and CEO

https://www.lgchem.com/
upload/file/sustainability-
repor ts/2019_LGChem_
Sustainability_Report_ENG.
pdf

https://www.croda.com/en-gb/investors/annual-report#
https://www.croda.com/en-gb/investors/annual-report#
https://www.upl-ltd.com/downloads/UPL_Sustainability_Report_2019-20.pdf
https://www.upl-ltd.com/downloads/UPL_Sustainability_Report_2019-20.pdf
https://www.upl-ltd.com/downloads/UPL_Sustainability_Report_2019-20.pdf
https://www.upl-ltd.com/downloads/UPL_Sustainability_Report_2019-20.pdf
https://www.asahi-kasei.com/sustainability/basic_information/library/report/pdf/sustainability_report2020e.pdf
https://www.asahi-kasei.com/sustainability/basic_information/library/report/pdf/sustainability_report2020e.pdf
https://www.asahi-kasei.com/sustainability/basic_information/library/report/pdf/sustainability_report2020e.pdf
https://www.asahi-kasei.com/sustainability/basic_information/library/report/pdf/sustainability_report2020e.pdf
https://www.asahi-kasei.com/sustainability/basic_information/library/report/pdf/sustainability_report2020e.pdf
https://www.nissanchem.co.jp/eng/ir_info/library/annual_report.html
https://www.nissanchem.co.jp/eng/ir_info/library/annual_report.html
https://www.nissanchem.co.jp/eng/ir_info/library/annual_report.html
https://www.lgchem.com/upload/file/sustainability-reports/2019_LGChem_Sustainability_Report_ENG.pdf
https://www.lgchem.com/upload/file/sustainability-reports/2019_LGChem_Sustainability_Report_ENG.pdf
https://www.lgchem.com/upload/file/sustainability-reports/2019_LGChem_Sustainability_Report_ENG.pdf
https://www.lgchem.com/upload/file/sustainability-reports/2019_LGChem_Sustainability_Report_ENG.pdf
https://www.lgchem.com/upload/file/sustainability-reports/2019_LGChem_Sustainability_Report_ENG.pdf
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Koninklijke 
DSM NV

NL This progress supports our 
commitment to a long-term 
pathway to work toward net-
zero GHG emissions across our 
operations and value chains by 
2050.

Geraldine 
Matchett &
Dimitri 
de Vreeze

Co-CEOs https://annualreport.dsm.
c o m / a r 2 0 2 0 / s e r v i c e s /
downloads.html

Akzo 
Nobel NV

NL It’s making sustainability an 
integral part of the way we do 
business and we’re excited and 
proud of the path we’re on.

Thierry 
Vanlancker

CEO and 
Chairman

https://report.akzonobel.
com/2019/ar/servicepages/
downloads.html

Indorama 
Ventures
PCL

TH To showcase our collective 
work as part of the international 
business community and to 
demonstrate our leadership and 
determination in taking effective 
action against climate change.

Aloke 
Lohia

Group CEO h t t p s : // s u s t a i n a b i l i t y .
i n d o r a m a v e n t u r e s .
c o m / s t o r a g e / c o n t e n t /
sustainabil ity-report/en/
sustainability-report-2020/
doc.pdf

Dow Inc US The targets build on our 
commitment to lead the transition 
to a more sustainable future by 
putting Dow on a path to achieve 
carbon neutrality.

Jim 
Fitterling

CEO and 
Chair

https://nshosting.dow.com/
sustainability2019/includes/
downloads/Sustainability_
Report_2019.pdf

Ecolab Inc US We signed on to the Business 
Ambition for 1.5ºC, a growing 
group of companies committed 
to reducing carbon emissions by 
50% by 2030 and to net-zero by 
2050.

Christophe 
Beck &
Douglas M. 
Baker, Jr

Joint 
President 
and CEO & 
Executive 
Chairman

h t t p s : / / s 2 4 . q 4 c d n .
com/931105847/files/doc_
financials/2020/ar/Ecolab-
Annual-Report-2020-Web-
Version.pdf

International 
Flavors & 
Fragrances 
Inc

US IFF was named to CDP’s A Lists 
for Water Security and Climate 
Change for the second and fifth 
consecutive year.

Andreas 
Fibi

Chairman 
and CEO

https://ir.iff.com/static-files/
b3f9f420-d10e-41c4-bf69-
6c7836607b6a

RPM 
International 
Inc

US [This] report demonstrates 
our commitment to pursuing 
sustainable best practices.

Frank C. 
Sullivan

CEO and 
Chair

https://www.rpminc.com/
media/1705/esg-report.pdf

https://annualreport.dsm.com/ar2020/services/downloads.html
https://annualreport.dsm.com/ar2020/services/downloads.html
https://annualreport.dsm.com/ar2020/services/downloads.html
https://report.akzonobel.com/2019/ar/servicepages/downloads.html
https://report.akzonobel.com/2019/ar/servicepages/downloads.html
https://report.akzonobel.com/2019/ar/servicepages/downloads.html
https://sustainability.indoramaventures.com/storage/content/sustainability-report/en/sustainability-report-2020/doc.pdf
https://sustainability.indoramaventures.com/storage/content/sustainability-report/en/sustainability-report-2020/doc.pdf
https://sustainability.indoramaventures.com/storage/content/sustainability-report/en/sustainability-report-2020/doc.pdf
https://sustainability.indoramaventures.com/storage/content/sustainability-report/en/sustainability-report-2020/doc.pdf
https://sustainability.indoramaventures.com/storage/content/sustainability-report/en/sustainability-report-2020/doc.pdf
https://sustainability.indoramaventures.com/storage/content/sustainability-report/en/sustainability-report-2020/doc.pdf
https://nshosting.dow.com/sustainability2019/includes/downloads/Sustainability_Report_2019.pdf
https://nshosting.dow.com/sustainability2019/includes/downloads/Sustainability_Report_2019.pdf
https://nshosting.dow.com/sustainability2019/includes/downloads/Sustainability_Report_2019.pdf
https://nshosting.dow.com/sustainability2019/includes/downloads/Sustainability_Report_2019.pdf
https://s24.q4cdn.com/931105847/files/doc_financials/2020/ar/Ecolab-Annual-Report-2020-Web-Version.pdf
https://s24.q4cdn.com/931105847/files/doc_financials/2020/ar/Ecolab-Annual-Report-2020-Web-Version.pdf
https://s24.q4cdn.com/931105847/files/doc_financials/2020/ar/Ecolab-Annual-Report-2020-Web-Version.pdf
https://s24.q4cdn.com/931105847/files/doc_financials/2020/ar/Ecolab-Annual-Report-2020-Web-Version.pdf
https://s24.q4cdn.com/931105847/files/doc_financials/2020/ar/Ecolab-Annual-Report-2020-Web-Version.pdf
https://ir.iff.com/static-files/b3f9f420-d10e-41c4-bf69-6c7836607b6a
https://ir.iff.com/static-files/b3f9f420-d10e-41c4-bf69-6c7836607b6a
https://ir.iff.com/static-files/b3f9f420-d10e-41c4-bf69-6c7836607b6a
https://www.rpminc.com/media/1705/esg-report.pdf
https://www.rpminc.com/media/1705/esg-report.pdf
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Yet any claim needs to translate into tangible actions, 
otherwise firms run risk of engaging in greenwashing. 
The table above is part of the GreenWatch[2] database, 
which compares corporate claims across sectors with 
actual emission performance. For alignment with the Paris 
Agreement and the 1.5°C target absolute emissions must be 
reduced 7% year on year. Anyone making bold sustainability 
claims should at least meet this basic metric. At GreenWatch, 
Artificial Intelligence (AI) is used to classify sustainability 
claims in terms of their boldness and then compared  to 
absolute core emission reductions. A differentiation between 
no claim, a moderate claim and a bold claim and between 
an emission reduction in line with the Paris Agreement, a 
weak emission reduction and an emission increase is made. 
Importantly, carbon offsets are not factored in[3]. Should a 
company make a strong sustainability claim while in fact 
increasing their absolute emissions,  a high likelihood of 
greenwashing is assigned.

Today many forms of greenwashing have developed. Given 
the obvious commercial incentive to be perceived as green, 
sophisticated strategies to mislead customers and investors 
have evolved.  PlanetTracker portrays greenwashing as a 
beast with many heads in their Hydra report. The analysis 
outlines six distinct types of greenwashing (PlanetTracker, 
2023, p.3-8):

“Greencrowding is built on the belief that you can hide in a 
crowd to avoid discovery; it relies on safety in numbers. If 
sustainability policies are being developed, it is likely that the 
group will move at the speed of the slowest.

Greenlighting occurs when company communications 
(including advertisements) spotlight a particularly green 
feature of its operations or products, however small, in order 
to draw attention away from environmentally damaging 
activities being conducted elsewhere.

Greenshifting is when companies imply that the consumer 
is at fault and shift the blame on to them.

Greenlabelling is a practice where marketers call something 
green or sustainable, but a closer examination reveals that 
their words are misleading.

Greenrinsing refers to when a company regularly changes 
its ESG targets before they are achieved.

Greenhushing refers to the act of corporate management 
teams under-reporting or hiding their sustainability 
credentials in order to evade investor scrutiny.”

A lot of the greenwashing that is happening in the market is 
not explicitly illegal and hard to proof. But climate litigation 
is growing in momentum and posing a real risk to climate 
offenders. And these lawsuits have very material financial 
risk for the respective companies: Sato et al. (2023) find 
that climate litigation filings or unfavourable court decisions 
on average lead to reduction in firm value by -0.41%. These 
lawsuits can also result in transparency and climate action 
obligations (Weller and Tran, 2022).

While climate litigation for the moment focuses on energy 
firms and the carbon majors, the chemical industry is 
also subject to substantial pressure due to environmental 
concerns. Pollution prevention is an additional key 
environmental objective as recognised by the European 
Commission (European Commission, 2023b). Around 40 
laws regulate chemicals in the EU, which reflects ongoing 
concern among EU Citizens: 90% of Europeans worry 
about the impact of chemicals in everyday products on 
the environment and 84% about its impact on their health 
(European Commission, 2023c).

One class of chemicals has recently received considerable 
amounts of attention[4]: Per- and polyfluoroalkyl substances 
(PFAS), commonly referred to as “Forever Chemicals” which 
are used when manufacturing fluoropolymer coatings and 
products that resist heat, oil, stains, grease, or water. The EU is 
taking actions to phase out their use where it is not essential 
(European Commission, 2023d). American multinational 3M 
announced the end of their PFAs production for 2025, which 
will incur initial cost of up to $1 billion and more later on. 
Yet longer-term legal liabilities are estimated to be over $30 
billion This compares to the roughly $1.3 billion in annual 
sales generated from PFAs at 3M (Kary & Beene, 2022). 
Needless to say, PFAS litigation is not limited to 3M. DuPont 
and Chemours settled to pay $670 million in a lawsuit filed 
by thousands of people in Ohio (Maher & McWhirter, 2017) 

[2] The author is research co-lead at GreenWatch.
[3] This is in line with the recent publication of the Sustainable Finance Disclosure Regulation (SFDR) Regulatory Technical Standards 
(RTS), see paragraph 39 here: https://www.esma.europa.eu/sites/default/files/2023-12/JC_2023_55_-_Final_Report_SFDR_Delegated_
Regulation_amending_RTS.pdf
[4] ] See the European Chemicals Agency (ECHA)’s website for more information, where PFAs are aptly listed as a “Hot Topic”: https://echa.
europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas.

https://www.greenwatch.ai/
https://climateaccountability.org/carbonmajors.html
https://www.esma.europa.eu/sites/default/files/2023-12/JC_2023_55_-_Final_Report_SFDR_Delegated_Regu
https://www.esma.europa.eu/sites/default/files/2023-12/JC_2023_55_-_Final_Report_SFDR_Delegated_Regu
https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas.
https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas.
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and $1.18 billion following complaints from drinking water 
providers (Flesher, 2023). In total, DuPont has been named 
in over 6000 PFAS related lawsuits (ChemSec, 2022). Other 
cases involve Tyco Fire Products LP and Chemguard Inc 
(SEC, 2020).

Following the idea of a carbon footprint, NGO ChemSec 
published chemical footprint for the 54 biggest chemical 
firms. In 2022, only four of them published a strategy to 
phase out hazardous chemicals from their product portfolios 
(ChemSec, 2022). 
This risk is not going unnoticed by investors. In November 
2022, 47 asset managers with a combined $8 trillion assets 
under management issued a call to phase-out PFAS. Besides 
the financial and litigation risk, the call cites the danger it 
poses to future generations (ChemSec, 2022).

Given that the most recent update on planetary boundaries 
established that the safe boundary for chemical pollution, 
“novel entities”, has been crossed (Richardson, et al., 2023), 
the pressure can only be expected to increase going forward.

Defining a path to sustainability

While there are many challenges to be overcome, most 
solutions don’t require major breakthroughs. For example, it 
is already feasible to produce plastic bottles with emissions-
free chemicals at a price increase of those bottles by 1% 
(Energy Transition Commission, 2020). Overall, Deloitte 
postulates that 15 technologies can abate 90% of industry 
emissions (Deloitte, 2022).

Still, developing solutions at the scale and speed we need 
require significant investments. While there is growing 
investor appetite, it creates the need to be able to distinguish 
credible transition plans from greenwashing to avoid capital 
misallocation.

The first step is defining what green or sustainable really 
means. That is exactly what the EU Taxonomy for Sustainable 
Activities sets out to do (European Commission, 2020). The 
EU Taxonomy focuses on environmental sustainability, 
covering six objectives: Climate change mitigation, climate 
change adaptation, sustainable use and protection of water 
and marine resources, transition to a circular economy, 
pollution prevention and control, and protection and 
restoration of biodiversity and ecosystems. By design, all 

environmental objectives are equally important. The EU 
Green Taxonomy is designed to act as a market transparency 
tool and transition enabler. It is rooted in EU law as part 
of the EU sustainable finance framework; the Taxonomy 
Regulation went into force in July 2020.

Technically, the EU Taxonomy allows to assess the 
sustainability of economic activities, which means that 
entities can be assessed as a sum of their often numerous 
activities. It is important to note, that Taxonomy reporting 
will be mandatory for a large number of firms, but that 
does not mean that companies must comply with the 
criteria nor that investors must invest in a specific manner. 
Taxonomy reporting is carried out in terms of revenue, 
operating expenses (opex,) and capital expenditure (capex). 
If an economic activity meets all the criteria set out in the 
regulation, it is considered “aligned”. A company may for 
example report that it generates X% of its revenue from 
taxonomy-aligned activities or that it spends Y% of its capex 
on taxonomy-aligned activities.

The first step to alignment is checking whether an activity 
is included in the Taxonomy regulation, termed “eligibility”. 
If an activity is not (yet) included in the EU Taxonomy, there 
are no criteria to compare against and an activity cannot be 
aligned. Activities not covered remain out of scope for now.
Once eligibility is established for an activity, three levels must 
be passed in order to achieve alignment. First, substantial 
contribution to at least one of the six environmental criteria 
must be proven by complying with activity specific criteria. 
Next, “Do No Significant Harm” (DNSH) criteria must be 
passed for all the other environmental objectives of the 
EU Taxonomy. This is to ensure that while the activity may 
support progress in one area it does not jeopardize achieving 
the other. Lastly, even though the EU Taxonomy focuses on 
the environment, minimum social safeguards must be met. 
In total, the process therefore encompasses four stages 
that an activity must pass to demonstrate EU Taxonomy 
alignment: Eligibility, substantial contribution to at least 
one objective, no significant harm to the other objectives 
and meeting minimum social safeguards. It is noteworthy 
that “not aligned” does not mean harmful, it simply equals 
not meeting the criteria to be considered substantially 
contributing to environmental objectives.
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In advance of the pollution prevention delegated act for the 
EU Taxonomy being published in 2023, the Investor Initiative 
on Hazardous Chemicals (IIHC), representing some of the 
biggest institutional investors, published an open letter 
addressed to the European Commission calling for robust 
chemical criteria (IIHC, 2023). Lobbying to weaken policy is 
found across sectors. For example, in the UK, lobbying efforts 
have been noted on fracking and exempting the chemicals 
sector from climate taxes (ClientEarth, 2023). InfluenceMap 
compiles a lobbying scorecard by analysing engagement 
from corporations and industry associations on climate 
policy. Of the 25 assessed corporations none got the highest 
score A, only one firm was scored B (InfluenceMap, 2023).
Naturally, the EU is not alone in creating a classification 
system for sustainability in this regard. Indeed, in 2022 

around 20 countries were at different stages of developing 
their version of a taxonomy. These vary widely in scope, 
design, and level of ambition. A noteworthy exception 
among the 20 countries is the US. Other large players such 
as China, Russia, Brazil, Canada, and Australia as well as 
smaller players such as the Dominican Republic or Mongolia 
have been more proactive.

The European Commission offers the EU Taxonomy 
Compass tool for easy access and navigation of criteria. 
For the chemical sector, a range of activities is eligible. 
Figure 1 shows the substantial contribution criteria for 
climate change mitigation from the EU Navigator for the 
manufacture of organic basic chemicals. Other examples 
include the manufacture of plastics in primary form, the 
manufacture of soda ash, chlorine, aluminium, or ammonia.

Figure 1: Criteria for substantial contribution to the climate change mitigation objective: Manufacture of organic base chemicals, source: 
European Commission (2020).

GHG emissions(136) from the organic basic chemicals production processes are lower than:

 a. for HVC: 0,693(137) tCO2e/t of HVC;
 b. for aromatics: 0,0072(138) tCO2e/t of complex weighted throughput;
 c. for vinyl chloride: 0,171(139) tCO2e/t of vinyl chloride;
 d. for styrene: 0,419(140) tCO2e/t of styrene;
 e. for ethylene oxide/ethylene glycols: 0,314(141) tCO2e/t of ethylene oxide/glycol;
 f. for adipic acid: 0,32(142) tCO2e /t of adipic acid.

Where the organic chemicals in scope are produced wholly or partially from renewable feedstock, the life-cycle GHG 
emissions of the manufactured chemical, manufactured wholly or partially from renewable feedstock, are lower than 
the life-cycle GHG emissions of the equivalent chemical manufactured from fossil fuel feedstock.

Life-cycle GHG emissions are calculated using Recommendation 2013/179/EU or, alternatively, using ISO 
14067:2018(143) or ISO 14064-1:2018(144).

Quantified life-cycle GHG emissions are verified by an independent third party.

Agricultural biomass used for the manufacture of organic basic chemicals complies with the criteria laid down in 
Article 29, paragraphs 2 to 5 of Directive (EU) 2018/2001. Forest biomass used for the manufacture of organic basic 
chemicals complies with the criteria laid down in Article 29, paragraphs 6 and 7 of that Directive.

https://ec.europa.eu/sustainable-finance-taxonomy/taxonomy-compass/the-compass
https://ec.europa.eu/sustainable-finance-taxonomy/taxonomy-compass/the-compass
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Facilitate transition: Sustainable 
Finance

Corporate net zero pledges for 2050 are becoming popular; 
globally around 70 chemical firms have set targets (Deloitte, 
2022). The UN Race to Zero Data Explorer offers a concise 
platform to explore the net zero targets of 500 firms globally. 
The tool allows to view the year when a firm aims to reach 
net zero and distinguishes between absolute emissions and 
emission intensities. A net zero emission intensity target 
takes the form of a “per unit” pledge, for example revenue 
or product. This approach may lead to a firm’s absolute 
emissions increasing despite intensities decreasing if the 
company grows. From a climate science perspective, we 
need absolute net zero in order to halt global warming.

Besides the pledge, the tool also contains information 
on whether the firms that pledge do have a transition 
plan on how to achieve their goals. Additionally, it gives 
an indication of progress on proceeding with the plan by 
showing emission reduction trends for Scope 1 and Scope 
2 emission, and how many Scope 3 emission subcategories 
are disclosed. Alignment numbers for revenue, capex and 
opex are available as well.

While transition plans are needed to understand how a 
company envisions to be part of the future net zero economy, 
forward looking plans are no guarantee. Greenrinsing 
(PlanetTracker, 2023), where a firm silently drops a target 
which it previously published, is unfortunately emerging as 
a greenwashing practice. Only relying at backwards- looking 
measures such as past emission reductions likewise is not 
optimal for gauging future performance.

A big concern for both, companies with robust transition 
plans is therefore how to credibly communicate these. On 
the flipside of the coin, investors looking to invest in firms 
that will be profitable in a net zero economy need a way to 
ensure investee firms indeed transition.

This is where sustainable finance can offer remedy. Different 
innovative financial instruments have evolved in the green 
and sustainable finance space. The general idea is instead 
of just publishing words and plans, to “put your money where 
your mouth is” and link financing to sustainability.

A more established instrument are green bonds, which are 
supposed to directly finance green activities. Academic 
research finds that these are considered a credible 
instrument to communicate commitment to the environment 
(Flammer, 2021). Flammer (2021) finds benefits both 
on the environmental side – lower emissions and higher 
environmental ratings – as well as on the financial side, in 
the form of a diversification of the investor base and more 
long-term ownership.

One particularly suitable instrument for transitioning is 
sustainability-linked debt. First it is noteworthy that the debt 
market has a key role to play in supporting the transition as 
primary market transactions occur periodically, according 
to refinancing cycles. This is not the case for equity, where 
the majority of transactions occur between investors on the 
secondary market. In this case, the corporate cash flow is 
not directly affected (Hoepner & Schneider, 2022b).

Sustainability-linked bonds (SLBs) are one type of 
sustainability-linked debt, which the International Finance 
Corporate (IFC, World Bank Group) recently called “one of 
the fastest-growing corners of finance” (IFC, 2023). Their 
unique feature is that future sustainability targets are directly 
linked to cost of capital through coupon step up (or down) 
payments. Effectively that means that a borrower commits 
to certain sustainability targets in the future and incurs a 
financial penalty when missing them. For the investor on the 
other hand, it means that in case the issuer does not follow 
through on their promise they get financially compensated. 
Table 2 shows an example of a sustainability-linked bond 
from the chemical industry.

https://racetozerodataexplorer.org/pledge/
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SLBs are general purpose financial instruments and differ 
conceptually from green bonds, which are use-of-proceeds 
type of instruments. The difference in design allows 
sustainability-linked bonds to be applied more generally and 
to finance the transition of not yet green activities (forward 
looking Key Performance Indicators for sustainability 
performance). On the other hand, the proceeds of a green 
bond must be allocated to activities which are already green 
(backwards looking). This likewise means that while a SLB 
can be used for refinancing of any maturing security, a 
green bond can only refinance green activities. Overall, the 
hypothetical amount of issuance for SLBs is unlimited – 
any bond issued could be sustainability-linked – while the 
amount feasible to be issued as green bonds is limited to 
the volume of existing green activities. Other important 
differences include how the greenness is priced: While the 
Greenium for green bonds is determined in the market, 
SLBs have step up (or down) or penalty payments as legally 
enforceable covenants. Covenants are by no means a new 
concept in finance, predating their use in SLBs, and therefore 
easily applicable.

Still, in the nascent markets greenwashing concerns are not 
negligible. Unambitious or irrelevant targets may delay real 
progress. For climate change, especially in energy related 
sectors, all three emission scopes should be addressed. 
Absolute emission reductions should be prioritized over 
emission intensity improvements. In Signalling Theory 
(Spence, 1973), a signal must be costly to be credible. 

Thus, imposing substantial penalties for missing targets 
are key. Here the devil may be in the detail: Do payments 
occur throughout the duration of the bond and accumulate 
when targets continue to be unmet or is there only a once 
off payment close to maturity? Ul Haq and Doumbia (2023) 
point out structural challenges while Erlandsson et al. (2022) 
offer a risk-neutral present value scenario approach for the 
pricing of step-down structures.

There are some support resources available to foster SLB 
uptake and ensure their integrity, though so far these are 
voluntary. For example, the International Capital Market 
Association (ICMA) has published Sustainability-Linked 
Bond Principles including an illustrative KPIs registry (ICMA, 
2023). It is notable that the language around penalties for 
missing targets is soft and indicates optionality, despite 
being recognised as a key feature:
“The cornerstone of an SLB is that the bond’s financial and/or 
structural characteristics can vary depending on whether the 
selected KPI(s) reach (or not) the predefined [Sustainability 
Performance Target(s)], i.e. the SLB will need to include a 
financial and/or structural impact involving trigger event(s).“
The Climate Bonds Initiative (CBI) also issues guidance for 
sustainability-linked bonds as transition finance instruments 
(CBI, 2022a). These specifically stress the importance of 
strong structures around call dates and KPI observation 
dates.

Issuer Name Lanxess AG

Issue Date December 2021

Maturity Date December 2029

Bond Value 600 mio EUR

Coupon 0.625 percent

Target Scope 1 & 2 CO2e emissions reduction by 600,000 metric tons to 2.6 million

Step Up/Step Down If Lanxess does not achieve the target, the interest rate will increase by 0.250 percentage points 
per annum for subsequent interest periods until maturity. 

Framework https://lanxess.com/-/media/Project/Lanxess/Corporate-Internet/Investors/Fixed-Income/
Debt-Issuance-Programme/2021/LANXESS_SLB_Framework_May2021.pdf

Table 2: Exemplary sustainability-linked bond from the chemical industry, source: Lanxess (2021)
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Conclusion

Overall, the chemical industry could play a key enabler role 
in the sustainable transition of our economy. While there are 
many challenges to be resolved, the chemistry underlying 
supply chains especially in the manufacturing industries 
could be the engine of innovation.

Greenwashing poses a real threat and must be managed as 
a risk. The underlying targets for sustainability-linked debt 
must be ambitious and relevant, and penalties for missing 
targets substantial.  While the sector in the past had been 
“a blind spot” (Hawker, 2021) for investors, the increased 
interest will also bring more scrutiny. Additionally, changing 
regulation is adding to pressure in transition risk.

To unlock the power of the sector, significant investment is 
needed. Innovative sustainable finance instruments when 
applied appropriately could hereby be a catalyst for change. 
Sustainability-linked debt has successful been obtained by 
firms in the sector. It could be a key tool to both raise funds 
for the transition and credibly communicate transition plans 
to capital providers.

Increased scrutiny can be observed as the sustainable debt 
market is maturing. This is for example evident in increasing 
amount of green bonds being rejected by CBI because of 
quality concerns (CBI, 2022b): 1 in 4 US Dollars did not 
meet their standards. The majority of the excluded bonds 
originated from China.

Yet the bond market is not the only place where sustainability 
metrics get linked to cost of capital. Sustainability-
linked loans (SLLs) are similarly becoming popular. In 
2019, specialty chemical firm Kemira agreed on three 
sustainability KPIs for its five year 400 mio EUR revolving 
credit: emission efficiency, generating half its revenue from 
products enhancing customers’ resource-efficiency and 
maintaining the highest rating from external rater EcoVadis 
(Kemira, 2019). Other examples of industrial firms taking 
SLLs include DSM, Indorama Ventures, Solvay, and Stora 
Enso.

The flexible design of linking capital cost to sustainability 
indicators naturally allows to factor in different facets of 
sustainability, beyond climate change mitigation. For the 
chemical industry, indicators revolving around recycling 
and pollution prevention seem sensible – a conceivable KPI 
could be the phase out of PFAS. The example of Lanxess’ 
1 bn EUR revolving credit facility demonstrates that also 
social goals are feasible: Interest rates are not only linked 
to the successful reduction of its CO2e emissions (Scope 
1) but also raising the share of women on the top three 
management levels (Lanxess, 2021). This case also 
highlights that multiple targets can easily be featured in the 
same sustainable debt instrument.

Even if a company does not participate in the sustainable 
finance market, the traditional corporate financing of a firm 
will also be affected by sustainability. “ESG” - the acronym for 
environmental, social, and governance factors - is considered 
by rating agencies when assessing credit worthiness (see 
for example Moody’s scorecard (Moody’s, 2022).
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