TRANSITION---policy action has the greatest influence on pricing. 
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The increasing concern around climate change and its associated risk has continued to attract the attention of researchers aimed at providing technical support to investors and policy makers to guide their decisions. The motivation for this study is further underscored by the behavior of the energy market that is characterized by huge emissions with more severe impacts on climate change than most of the other non-energy markets. Consequently, we demonstrate how investors in the energy markets can price climate risks by focusing on three related objectives. First, we first establish the connection between climate risk and energy market volatility in order to understand how energy-related risk reacts to climate change-related risk. Note that climate risk is technically partitioned into transition (based on climate policy and decisions from international summits on climate) and physical risks (based on global warming and climate-related disasters) (see Faccini et al., 2021, 2022) and therefore we perform distinct analyses for the two climate risk measures. The outcome from these distinct analyses is important for policy decisions and necessary strategic measures to take in addressing climate risk. Second, we further test whether the inclusion of climate risk in the predictive model of energy market volatility improves its out-of-sample forecasts. This information is useful for energy pricing that accommodates climate risk. Thus, in the third objective, we examine the extent to which the pricing of climate risk can offer better utility gains than ignoring it. For brevity, we consider two major energy commodities, oil and natural gas, that contribute significantly to emissions and therefore, our conclusions are drawn from the results obtained for the two commodities. Nonetheless, several robustness checks are rendered to strengthen the reliability of our findings and allow for meaningful generalization for other energy- and perhaps non-energy-related commodities.
Our findings are summarized as follows. One, we find that climate risk affects energy risk and including the former in the predictive model of the latter improves out-of-sample forecasts across multiple forecast horizons. Two, transition risk appears to have greater effect on energy risk than physical risk and we may therefore assume that investors in the energy market are more concerned about the policy actions and strategies directed towards mitigating climate change. Third, we also note that investors that directly observe climate risks when pricing energy commodities are more likely to derive higher economic gains than those that ignore the risks and the outcome from transition risk is greater than that of physical risk. Therefore, profit-seeking investors in the energy market are encouraged to pay attention to the global discuss around climate risk, particularly transition risks as they have the ability to influence the volatility formation of crude oil and natural gas significantly. Likewise, practitioners and academics who are constantly involved in the analyses of energy markets may find our proposed model and the various conclusions insightful, particularly in terms of producing more accurate forecasts when analysing the risks associated with the energy market. Future research may consider whether the above findings can be generalized to include other natural resources like gold and silver.
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