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By Voyager 1 - http://visibleearth.nasa.gov/view.php?id=52392, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=4400327

GLOBAL GREENHOUSE GAS EMISSIONS
Global total GHG
51 billion tons 

CO2eq

Environ. Sci. Technol. 2013, https://doi.org/10.1021/es400399h
https://www.ipcc.ch/report/ar5/wg3/, Chapter 10, Industry, pp 745

For Paris Climate 2°C goal (carbon neutral by 2050) How to 
decarbonize chemical industry?

Chemicals contribute to 
6.1% of global GHG 

emissions

Steel contribute to 
5.9% of global GHG 

emissions

Cement contribute to 
5.5% of global GHG 

emissions

All other industrial 
sector contribute to 

14.5% of global GHG 
emissions

https://commons.wikimedia.org/w/index.php?curid=4400327
https://doi.org/10.1021/es400399h
https://www.ipcc.ch/report/ar5/wg3/


General Business 3

MICROPLASTICS UNDER ANALYSIS
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INCREASED REGULATORY FRAMEWORK COMPLEXITY

Canada 

EU CSS 

US TSCA

Turkey 
KKDIK

Brazil

Eurasia / 
“Russia 
REACH”

UK 
REACH

India 
REACH

Thailand, 
Vietnam

Australia

Taiwan 
REACH

China

Japan
Korea 
REACH

Example
US TSCA Risk Evaluations are 

requiring new data and 
could deliver new 

restrictions.

Example
EU CSS could register 

thousands of new substances 
(polymers) and increase 

restrictions. 

Example
Korea REACH to require 
registration of polymers, 
requiring new thought on 

grouping and data sharing.
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ESG REPORTING:  STAKEHOLDER INFLUENCE
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Berg et al., Aggregate Confusion: The Divergence of ESG Ratings, Review of Finance, 2022; https://doi.org/10.1093/rof/rfac033

ESG RATINGS COMPARABILITY
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Correlations between ESG Ratings

MSCI to MSCI to MSCI to SA to SA to Refinativ to 
SA Refinativ SAM CSA Refinativ SAM CSA SAM CSA

ESG overall 0.46 0.38 0.38 0.67 0.67 0.62
E 0.37 0.23 0.29 0.64 0.66 0.7
S 0.27 0.27 0.26 0.55 0.55 0.65
G 0.16 0.07 0.11 0.49 0.51 0.79

MSCI = Morgan Stanley Capital International
SA = Sustainalytics
SAM CSA= S&P Global Corporate Sustainability Assessment

https://doi.org/10.1093/rof/rfac033
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ACCELERATING CIRCULARITY
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SMALL MODULAR NUCLEAR REACTORS CAN PLAY ROLE IN DECARBONIZATION

https://2021investorday.dow.com/home/default.aspx

https://2021investorday.dow.com/home/default.aspx
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GHG EMISSIONS OF CHEMICAL INDUSTRY
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2.6 billion 
tons 

CO2eq
19%

14%
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Methane

CO2

N2O

MRS Bulletin 2022. https://doi.org/10.1557/s43577-021-00243-9

https://doi.org/10.1557/s43577-021-00243-9
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SMALL MODULAR NUCLEAR REACTORS CAN PLAY ROLE IN DECARBONIZATION

Gen 1: Replacing existing energy systems supporting 

mainly other than olefin processes 

Gen 2: New investments for existing/new technologies 

https://2021investorday.dow.com/home/default.aspx

https://2021investorday.dow.com/home/default.aspx
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OPPORTUNITIES IN OUR INDUSTRY

10-11 m 10-10 m 10-7 m 10-5 m 10+6 m

From atoms to Planet Earth…

Length scale
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SATELLITE-BASED TECHNOLOGY
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§ Accuracy, resolution, specificity, sensitivity are needed…
…Impact is critical!

§ Fundamental understanding of underlaying physics is needed…
…pragmatic solution is critical!

§ Domain specific knowledge is needed…
…multidisciplinary integration is critical!

§ Isolation and individualization of problems is needed…
…impact at system level is critical!

16

THE NEW REALITY TO THE INDUSTRY




