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The increasing pace of climate change and the increasing likelihood of major transition-related policy action have important implications for the financial health of firms across the globe. Firms may suffer direct damages to their physical assets or disruption to their business models due to weather and climate events. Carbon taxation, increasing energy prices, and new green technologies confront corporations with risks as well as rewards. Financial institutions with exposure to these firms are being asked to measure climate-related risks during loan origination, monitoring, asset allocation, stress-testing, and disclosure. 
To aid in this emerging use case, we present a framework to both quantify the financial effects of specific climate scenarios and incorporate them into a structural credit risk model.   As the future effects of climate change have no clear historical analogue, structural models offer a transparent and robust framework to forecast credit risk in a fundamentally novel environment.  The structural credit risk model we build upon, the Moody’s Analytics Public Firm EDF model, has in addition exhibited practical performance across many economic conditions.
To measure the physical effects of climate change, we translate forecasts of locational economic damages over time to the corresponding effects on firm asset value paths and volatility.  To measure the financial effects of carbon transition, we build an equilibrium competition model to understand how expected firm earnings (and ultimately their asset processes) are affected by a transitioning economy.  The combined effect of physical and transition risk on the firm’s asset process are then translated into full climate-adjusted PD term structures to understand scenario-based risk over different time horizons.    
Practical results include the quantification of the relative risk between different regions, sectors, and additional underlying firm characteristics.  A more theoretical insight is the importance of investor expectations assumptions on the magnitude of overall credit risk.  We analyze the sensitivity to a range of both current and future expectation path assumptions.

 

