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exposed to sea-level rise, Foods, hurricanes, and unpredict- applicatio
able weather events. Manufacturing sites might also be products,
vulnerable to supply chain disruptions and instability in the platforms
utility grid and transportation infrastructure. All of these response (
factors could potentially devalue existing assets. Proce:
Transitional risks are associated with changing technol- sustainabi
ogy or processes, such as integrating artifcial intelligence or phenor
(Al) and robotics in advanced manufacturing operations, Intensife
changing energy or fuel sources, or switching to more- ing lower

sustainable raw materials or new material sources. Utilizing and highe
new technologies and processes may also require staff to be resource ¢

retrained and supply chains to be restructured to enhance energy in|
resilience, account for geopolitical considerations, and to of output.
suit policy and regulatory needs. Modu
Operational risks relate to the effciency of process technolog
operations. Measures of operational risk include resource facturing
consumption per unit output, product yield, waste or emis- tralized in
sions generation, and required maintenance and downtime. modular |
Operational risk can be reduced by ensuring operations process el
are robust, which can be enabled through redundancy and be integra
supply-chain management. decarboni
Insurers and investors are becoming acutely aware of MCPI
these risks when assessing their portfolios. As a result, turing to r
manufacturers must incorporate innovations that reduce risk communi
to remain competitive. Modular chemical process intensif- renewable
cation (MCPI) is among the innovations that manufacturers platforms
can consider for risk mitigation. ally relied
Modular manufacturing decentralizes processes that Instead of
traditionally have large footprints and require high capi- productio
tal investments. Modular plants are small, scalable, and these raw
assembled in controlled factory settings. Modular facilities ient suppl
can be positioned and repositioned to enhance fexibility gies devel
and shorten and protect supply chains. Manufacturers may its membe
choose to locate operations closer to raw material suppli- facturers \
ers or at a customer site. A module could be positioned to in their qu
ceP |
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