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CDP’s sector research for investors provides the most comprehensive climate and water-related data
and analysis on the market. The Extel IRRI survey ranked CDP the number one global research house
for climate change and as having the most innovative SRI research product for its sector research

series in 2015 and 2016. Investment Week also awarded it best SRI research for 2016 and 2017.

CDP’s sector research series takes an in-depth look at high impact industries one-by-one. Reports are
now available on the automotive industry, electric utilities, diversified chemicals, diversified mining,

cement, steel, and oil and gas.

Full sector reports are exclusively available to CDP investor signatories through the online investor

dashboard and include detailed analysis, company insights and methodology. To become a CDP

signatory and gain access to the full reports and other tools, including CDP company disclosure data,

please contact investor@cdp.net.

For more information see:
https://www.cdp.net/en/investor/sector-research
https://www.cdp.net/en/dashboards/investor
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Linking climate-related metrics to earnings for

chemical companies

This report updates and expands CDP’s research and
League Table for chemical companies, first published
in August 2015. It ranks 22 of the largest publicly
listed chemical companies on business readiness

for a low carbon transition which in aggregate emit
276 Mt CO, emissions per annum, accounting for
approximately 25% of emissions of the global chemical
industry. Notable omissions are the Chinese chemical
industry and the petrochemical businesses of oil & gas
companies.

The chemicals industry is a large energy user, with
petrochemicals accounting for 11% of total annual
energy use (28% of industrial use) and accounting for
13% of global industrial CO, emissions (IEA 2017). At
the same time, chemical products and processes are
intertwined with a number of industries and products,
including energy efficient and low carbon products
and processes in other sectors — around 95% of
manufactured products rely on chemistry (ICCA).

Large scale chemical plants and integrated facilities
have been targeting energy efficiency improvements

of 2% annually over a number of years, leaving only
incremental gains (0.5% - 1.5%) to be made on existing
plants.

This industry covers a diverse group of companies
from pure play petrochemical companies, diversified
companies with business models based on horizontal
and vertical integration and speciality companies
servicing a range of end markets from nutrition,
healthcare, electronics and autos.

A number of chemical products also enter the value
chain of different industries at different points. This
creates complexity and a lack of transparency,
presenting challenges for policy makers and estimates of
Scope 3 emissions.

There are four key areas assessed in the League Table,
which have been aligned with reconmendations for
company reporting from the G20 Financial Stability
Board’s Task Force on Climate-related Financial
Disclosures (TCFD):

Transition risks: \We assess companies’ exposure
based on emissions intensity, energy intensity and
Scope 3 emissions in the value chain.

Physical risks: We assess companies on use and
withdrawal of water as well as water quality and
governance metrics.

Transition opportunities: \We assess companies’
progress and strategy in shifting towards a low carbon
economy by looking at product and process innovation,
low carbon revenues, R&D spend and use of renewable
energy.

Climate governance and strategy: We analyze
companies’ governance frameworks including emissions
reduction targets and alignment of governance and
remuneration structures with low carbon objectives.

Key findings

N The chemicals sector performs well in terms
of emissions and energy intensities with
most companies in the universe covered showing
annualized improvements in emissions and energy
efficiency of between 2-5% which flow directly to the
bottom line.

N Efficiency improvements are likely to continue,
although the pace will be incremental in the
short term, evidenced by much less ambitious
targets for emissions intensity - even small changes
in efficiency could be meaningful given the scale of
operations.

N High carbon risks remain for the sector in
the medium to long term which require game
changing technologies in feedstock and
processes which are a good 5 -10 years away with
current process innovation based on incremental
improvements.

N While transition and physical risks remain, the
sector is found to be innovative with potential to
generate revenues from products and processes for
customers transitioning to a low carbon economy,
mitigating risks.

N R&D % of sales for the sector is around five
times higher than other industrial sectors,
supporting scope across the sector to capitalize on
revenue streams from low carbon technologies.

N The sector suffers from a lack of transparency
evidenced by the lack of reporting on
disaggregated data, with a prolonged period of
cross border M&A and vertical integration creating
groups which are hard to analyze and regulate.

N Regulation is likely to be uneven for this global
sector with European chemical companies facing
tougher regulation from committed carbon emission
cuts and potentially higher capex in the medium to
long term.

N Pressure from carbon regulation on consumer
demand is limited with packaging pollution the only
likely source of a “diesel” moment for the sector as
regulatory pressures increase for a circular economy.

N The importance of water to operations differs
significantly across the sector, reflecting the
heterogeneity of the industry.

N China is a large part of the chemical sector
— while Chinese chemical companies have been
omitted from this analysis, they are big drivers to the
supply and demand for chemicals for our universe
with the upcoming Chinese ETS creating potential
disruption for the sector.

N AkzoNobel is a clear leader, outperforming all other
companies by a clear margin across most metrics.

N Lowest ranked are Formosa and LyondeliBasell



The summary League Table below presents headline company findings. It is based on detailed analysis across a
range of carbon and water-related indicators which could have a material impact on company performance. The
League Table is designed to serve as a proxy for business readiness in an industry which will undergo significant
change as governments increase efforts to implement the Paris Agreement. Companies placed towards the bottom
are deemed less prepared for a low carbon transition.

Figure 1: League Table summary
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(US$bn)(i) tonnes) M Industrial gases Il Petrochemicals
1 AkzoNobel AKZA NA  Speciality Netherlands  20.7 3.7 5.7 B A A A
2 DSM DSM NA  Speciality Netherlands  12.8 1.5 6.8 B B B A
8 Johnson Matthey ~ JMAT LN  Speciality UK 7.4 0.5 7.8 B A B C
4 DuPont DD US Diversified USA 64.4 6.3 8.8 B C B C
5 BASF BAS GR Diversified Germany 88.3 20.8 9.1 C B B C
6 Sumitomo Chemical 4005 JP Diversified Japan 9.2 6.5 9.5 B C C C
7 PPG PPG US Speciality USA 271 1.8 9.7 A C C D
8 Evonik EVK GR Speciality Germany 156.2 6.4 9.8 C C B ¢}
9 Braskem BRKM5 BZ Petrochemicals Brazil 8.3 10.2 9.8 C A D B
10 LG Chem 051910 KS ' Petrochemicals South Korea  18.6 9.1 10.2 C B C B
11 Air Liquide Al FP Industrial gases France 46.0 252 10.6 C D B C
DowDuPont (i) DWDP US  Diversified USA 159.7 (i) 41.8 10.8
12 Toray 3402 JP Diversified Japan 14.3 5.6 11.4 B D D C
13 Mitsubishi Chemical 4188 JP Diversified Japan 12.0 14.5 1.7 C B C D
14 Shin-Etsu 4063 JP Speciality Japan 37.7 6.2 11.8 C C C D
15 Umicore UMI BB Speciality Belgium 7.2 0.7 1.9 B D D E
16 Praxair PX US Industrial gases USA 36.0 21.2 1.9 D C B C
17 Solvay SOLB BB  Speciality Belgium 13.8 18.2 12.1 C D D B
18  Linde LIN GR Industrial gases Germany 33.4 25.8 12.2 D B C C
19 Air Products APD US Industrial gases USA 31.2 30.2 12.7 E C C B
20  Dow DOW US  Diversified USA 68.0 35.4 12.9 D D (¢} C
21 LyondellBasell LYB US Petrochemicals USA 35.3 21.7 16.5 E E E D
22 Formosa Plastics 1301 TT Petrochemicals Taiwan 19.0 9.0 16.9 E D E D
Weighting 35% 10% 35% 20%

(i) Average market cap for last 12 months up to Q2 2017
(i) Dow and DuPont completed merger to form DowDuPont on 1st Sep 2017. Average market cap is calculated for Sep 2017.
Source: CDP

Figure 2: Opportunity vs. risk for low carbon transition
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Accessing the full report
The full report is available only to CDP investor signatories. Signatories can access the full report from https://www.cdp.net/en/dashboards/
4 investor. Please contact your CDP account manager or investor@cdp.net if you are not able to log in.
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Important Notice:

CDP is not an investment advisor, and makes no representation regarding the advisability of investing in any particular company or investment fund or other vehicle. A decision to invest in any such
investment fund or other entity should not be made in reliance on any of the statements set forth in this publication. While CDP has obtained information believed to be reliable, it makes no representation
or warranty (express or implied) as to the accuracy or completeness of the information and opinions contained in this report, and it shall not be liable for any claims or losses of any nature in connection with
information contained in this document, including but not limited to, lost profits or punitive or consequential damages.

The contents of this report may be used by anyone providing acknowledgement is given to CDP. This does not represent a license to repackage or resell any of the data reported to CDP and presented in

Frances Way
Co-Chief Operating Officer

Rick Stathers

Head of Investor Initiatives
+44 (0) 20 3818 3956
rick.stathers@cdp.net

Emily Kreps

Head of Investor Initiatives —
North America

+1 646 517 6470
emily.kreps@cdp.net

Cynthia Simon

Senior Manager,

Investor Initiatives North America
+1 646 517 1469
cynthia.simon@cdp.net

Maria Lombardo

Investor Engagement Manager
Investor Initiatives

+44 (0) 20 3818 3928
maria.lombardo@cdp.net

Sebastian O’Connor
Senior Project Officer,
Investor Initiatives

+44 (0) 20 3818 3900
sebastian.oconnor@cdp.net

Laurent Babikan

Director of Investor Engagement
CDP Europe

+33 658 66 60 13
laurent.babikan@cdp.net

Chairman: Alan Brown
Jane Ambachtsheer
Jeremy Burke
Stephen Chow

Kate Hampton
Jeremy Smith

Takejiro Sueyoshi

Martin Wise

this report. If you intend to repackage or resell any of the contents of this report, you need to obtain express permission from CDP before doing so.


http://www.cdp.net
mailto:info@cdp.net

