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Overview
[bookmark: _GoBack]The transition to a low-carbon economy needs to induce a change in investments from carbon-intensive technologies towards clean technologies. Main economic barriers that are typically discussed are market failures in the pricing of environmental externalities as well as in the public good character of many types of innovation. Recently, the importance of well-functioning capital markets for this transition has been increasingly stressed by scholars and supported by empirical findings (Best, 2017). Debt is the crucial source of external finance for firms’ operations and, in particular, for investments (Valta, 2012). But despite its relevance, there is, to our best knowledge, no empirical investigation of the difference in cost of debt between renewable and fossil fuel companies.

Firms in the renewable energy sector use rather innovative technologies and often require external funds to finance their market entry, as R&D expenditures or investment in initial production capacities. The risks associated with new technologies might induce lenders to charge higher interest rates, which are, however, likely to decline as these technologies mature. If firms in non-renewable energy sectors rely, to a larger extent, on established technologies, their costs of debt may be lower. However, a more ambitious climate policy might increase the perceived carbon-risk of these firms, as they might become so-called stranded assets. If lenders take these issues into consideration, the costs of debt of fossil fuel firms may have increased over time. We investigate these issues empirically and identify and compare the costs of debt of U.S. renewable and fossil fuel firms.

The analysis relies on four categories of data: (i) bank loan data, (ii) firm characteristics of borrowers, (iii) sectoral data, and (iv) environmental policy data. Starting from data on syndicated loans obtained from Bloomberg, we identify loans issued to U.S. energy firms active in different sectors, such as Renewable Energy or six other fossil fuel based sectors. We then match this loan data with quarterly firm-level data from Compustat in order to control for firm characteristics that are likely to affect loan conditions offered by the lender. This includes, e.g., the firms size, its indebtedness, or its profitability. Finally, we include measures for environmental policy stringency from the OECD to analyze the effect of policies on the cost of debt. We then analyze, whether there remain differences between the capital costs in the energy sub-sectors in spite of controlling for key characteristics the financial economics literature proposes (e.g., Chava, 2014; Valta, 2012). In a second step, we add different measures of the stringency of environmental policies in order to examine whether these affect the costs of debt of energy firms differently.
Methods
Econometrical modelling (panel data analysis).
Results
First, when considering the total sample period, i.e. 1996 - 2018, we find no evidence for a systematic difference in the credit spreads of syndicated loans to renewable versus non-renewable energy firms.

Second, roughly splitting the sample in half, e.g. in the period until 2007 and after 2007, reveals that the sitation changed notably over time. For earlier time periods, the results indicate that banks charge renewable energy firms a premium on the interest compared to non-renewable firms. In contrast, we find evidence for an opposite effect in the recent period: now renewable firms seem to have even lower costs of debt compared to fossil fuel firms.

Third, we identify environmental policies as a key driver of the aforementioned results. Our results indicate that a more stringent environmental policy increases the costs of debt of fossil fuel firms, while it seems to have no effect on the interest rates paid by renewable firms.
Conclusions
Our analysis shows a contrasting development in the costs of debt of renewable versos coal, gas, and/or oil firms. While the former were substantially larger in the mid-90s, the difference between the financing costs between clean and dirty firms seems to have almost disappeared in the U.S. An explanation of this initial wedge might be higher risks of rather new renewable technologies and initially ignored negative externalities or carbon risks related to fossil fuel sectors, where the latter seem to have a larger effect. The increasingly ambitious and more stringent environmental policy in the U.S. led to increasing costs of debt in the fossil fuel sectors. This indicates that lenders actually take increasing costs of these firms as well as potential carbon risks into consideration, when pricing loans to fossil fuel firms.  
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