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Ref: Toward industrial revolution 4.0: Development, validation, and 
application of 3D-printed IoT-based water quality monitoring 
system 2022 J. Cleaner Production 

Slide rule

Punch card

Scientific 
calculator

ASPEN Simulation tool

ENV-_MET
PhD Thesis on Urban  Heat Island 2021 Air sampling at  Scotts Base 

Antarctica 1999

Weather 
station 
Old and 

automated



Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.

ESG and Sustainability – different but related
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Relationship between SDGs, CSR and ESG
(Created by Raja Ehsan Shah, R.S.S. June 2022)
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A key concept of ESG is ‘materiality’ - the importance or significance of an issue. For ESG and sustainability, the term ‘double materiality’ is used 

Sustainability: Inside Out
Focus on earth and social system

ESG: ‘Outside In’
Focus on enterprise value

Ref: Pollard and Bebington, University of Lancaster

Nair, Pervaiz and Vaithilingam
SUNWAY University, 2022



ESG Matters for Engineers
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Waste management

ESG performance throughout the supply chain.
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ESG Materiality Component Mapping-Ecosystem Approach

Upstream Midstream Downstream

Start/Production/Decommissioning Start/Production/Decommissioning Start/Production/Decommissioning
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