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Abstract
The Dynamic Integrated Climate-Economy (DICE) model, developed by the 2018 Nobel
Laureate William Nordhaus, is a neoclassical integrated assessment model that com-
bines economics, carbon cycle dynamics, climate science, and estimated impacts. It
provides a framework for balancing the estimated costs and benefits of climate change
mitigation. This study extends the DICE model into a stochastic framework, introducing
probability into its structure to transition from a discrete-time model to a continuous-
time model, called the stochastic dynamic integrated climate-economy (SDICE) model.
Furthermore, by employing Hamiltonian stochastic differential equations and utiliz-
ing Ito’s formula, we develop the Portfolio Optimization framework within the SDICE
model, termed the stochastic portfolio integrated climate-economy (SPICE) model. This
novel approach allows for a rigorous examination of climate-economy dynamics under
uncertainty, providing insights into optimal strategies for mitigating climate risks.
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