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Overview

Owing to mounting geopolitical, environmental and economic concerns, investment in research and development (R&D) in the energy sector has become increasingly crucial for sustainability, security and environmental protection.  The need to mitigate climate change as well as the negative impact of high energy prices on growth are two good reasons to draw attention to energy technology research and development (R&D) in a context of economy-wide fossil fuel dependence. Our research estimates the rate of return to R&D investments in the energy industry, which is an important factor determining the resource allocation to these type of investments. We use the notion of social rate of return as opposed to the private rate of return since the former incorporates the idea of R&D as a public good and hence accounts for R&D spillovers within the industry. Our definition of rate of return measures how much the productivity of the energy sector in a given country increases as a result of investing resources in R&D, controlling for other factors that affect productivity. To find estimates of the social rate of return in the energy industry we use an endogenous growth model that allows quantifying econometrically the contribution that R&D has on Total Factor Productivity (TFP) growth in the energy sector pertaining to coal, petroleum products and nuclear fuels in a number of OECD countries.
The paper is organized as follows. Section 1 outlines the theoretical framework for estimating the social rate of return. Section 2 presents a description of the data used in the study. Section 3 outlines the empirical estimation strategy. Section 4 contains an overview of the estimation results. Finally, section 5 concludes and discusses possible future ideas for expanding this research.
Methods

Endogenous growth models. Computation of superlative (Tornqvist) indexes of macroeconomic aggregates. Econometric estimation of a panel of data controlling for non-spherical errors.
Results

First, an endogenous growth model is presented as a method of accounting for R&D spillovers in the energy sector. The use of Tornqvist indexes is also presented as a method to construct Total Factor Productivity growth measures.  At the same time, econometric models using fixed effects and controlling for clustered errors are presented as a method of obtaining robust measures of the social rate of return to energy R&D investments.
Second, the results of the econometric estimation suggest that investments in energy R&D have a positive and significant social rate of return, which is consistent with the hypothesis of intra-industry spillovers.
Third, the rate of return varies significantly across countries. The two leaders in R&D spending (the US and the UK) have the lowest returns whereas Japan, Germany, Italy and Spain exhibit rates of return greater than 10 percent. The results of further sensitivity analysis show that the social rate of return also varies by time period.
Conclusions

The social rate of return in the energy industry can be estimated by analyzing the productivity effects of intra-industry spillovers from R&D expenditures. The evidence from a panel of OECD countries suggests that these spillovers are present and are quite significant. The estimated magnitude of the rates of return varies significantly across countries and time periods. At the same time, the rates of return tend to be similar for countries that are closely related, which may suggest that geographic factors often lead to clusters of countries that have access to a common pool of knowledge. These results indicate that investment in R&D in the energy sector has a positive social return; therefore there exists a rationale to increase public spending in energy R&D.
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