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Input-Output Analysis (I0OA) and Computable General Equilibrium (CGE) models are increasingly
used in Consequential Life Cycle Assessment (CLCA). IOA expands the system boundaries, while
CGE models integrate market feedback mechanisms in CLCA. Even though the benefits of both
models are highly complementary, an integrated modeling approach allowing the joint application of
IOA and CGE models in CLCA is still missing.

In this work, we propose a new modeling approach, which aims to bridge IOA, CGE, and CLCA,
building upon the Rectangular-Choice-of-Technology (RCOT) model.[1] We extend the RCOT model
to incorporate physical engineering-level data and price-elastic demand using mixed-integer
nonlinear programming. The resulting RCOT model with price-elastic demand allows us to
simultaneously determine the supply and demand in multiple markets. In a case study on rice
production, we demonstrate that the proposed approach captures changes in complex production
technology mixes as well as the expected environmental impacts in response to the introduction of a
new climate policy at a high level of granularity.
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