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Overview

Global investors and asset owners are no longer treating climate change as a peripheral issue. From the perspective of seeking superior investment returns and of reducing risks, they are exploring new ways to capitalize on the opportunities emerging from the transition to a low carbon economy. The perceived missing link for finance in this transition is the lack of analytical methodologies that investors can reliably use to quantify the magnitude of carbon risks embedded in financial assets. This paper addresses specifically how carbon risks can be integrated in mainstream corporate valuation techniques such as Discounted Cash Flow (DCF). The use of scenario analysis and Monte Carlo simulations to model carbon risks within a DCF valuation framework is presented and discussed. The quantification of the cost of capital is also discussed by introducing a multi-factor model for the estimation of the cost of capital that includes a “carbon beta” (Bassen and Koch, 2013) accounting for the stock sensisitivity to the returns of carbon assets. 
The paper is organised as follows: After the introduction, the second section gives a brief overview about the treatment of risk in the main valuation methodologies. The third section addresses the modeling and incorporation of carbon risks in Discounted Cash Flow valuation by scenario analysis techniques and Monte Carlo simulations. In section four we discuss the cost of capital estimation for companies with high exposure to carbon risks. In the final section implications for investors are derived.
Methods

Empirical study of a sample made of large energy companies. Cross-sectional regression. Monte Carlo simulation.
Results

First, scenario analysis and Monte Carlo simulations are introduced as a method to explicitly measure carbon risks for companies within a DCF framework.
Second, by analyzing empirically a sample of European energy companies we assess the accuracy of a multi-factor model featuring the carbon beta to estimate the cost of capital.
Third, in the framework of the carbon tax vs cap-and-trade debate, we find support for the view of Murray et al. (2008) according to which cap-and-trade has more ability to adjust to new information in presence of uncertainty than does the carbon tax. 
Conclusions

So far the implementation of scientifically robust tools to integrate sustainability in corporate valuation has proved mostly elusive. The recent development of carbon-related financial products and the growing availability  of environmental data and forecasts about climate change are ingredients that allow for a more thorough use of corporate valuation tecniques for all companies and especially for the ones most exposed to carbon risks. Corporates and investors’ ability to incorporate accurately carbon risks in asset valuation is expected to foster the transition to a low-carbon economy. 
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