Economics of Energy Efficiency and Renewable Energy (EE&RE)
Overview
For a number of reasons, policy makers are encouraging greater energy efficiency and more use of renewable energy in national economies.  The former can increase the efficiency with which resources are used and contribute to pollution reduction, while the latter helps to transition towards a more sustainable use of resources and also contributes to pollution reduction.   However, not all energy efficiency nor all renewable energy is cost effective.  To fully understand the consequences of driving economies towards EE&RE, it is necessary to understand their underlying economics, when they save resources and when they do not.  This paper surveys current literature to provide insights into returns currently being earned from these investments and what might be expected in the future.  For example, how might advances in information and communications technologies improve opportunities for productive energy efficiency investment?  Or, what is the cost of solar or wind energy if, alternatively, we ignore or include the costs of stable forms of energy needed to back up these sources?  The paper’s conclusions are not meant to drive policy in one direction or another, but to provide more understanding of the economics underlying investment in these two favored forms.  
Methodology
The paper is based on a survey of current literature concerning investments made or being made in EE&RE.  This literature mostly consists of studies of actual investments as opposed to theoretical treatments of the subject, but does include scholarly studies as well as work done by consulting firms such as McKinsey and Co., Lazard, and Intertek, and papers by non-profit organizations like Resources for the Future and the American Council for an Energy Efficiency Economy.  This literature is used to derive insights into what savings can be expected from investment in energy efficiency, and under what conditions these savings are likely to more than cover costs.  Investment in renewable energy is treated separately, but the underlying method is the same; a review of studies that look at how the direct costs of these technologies have been changing, and at the indirect costs of supporting their intermittency within a grid.  
The paper also will briefly discuss various rationales for subsidizing EE&RE, such as reducing the social cost of pollutants associated with conventional energy production.  These rationales also can include considerations of national energy security, desires to move away from particular forms of energy production such as nuclear power, and yet others.  However, this discussion will be limited, as the chief focus of the paper is intended to be the direct economics of EE&RE investment.  
Results
The results will show that there has been very considerable investment in energy efficiency over time, generally rising when the relative cost of energy has risen and falling when energy’s relative cost has declined.  These results are consistent with basic economic theory in that energy is a scarce resource and therefore there is value in using it more efficiently, but economizing it involves the use of other resources, and therefore relative prices matter. The economics of renewable forms of energy are more complicated because they involve not only direct costs, which have been falling, but the costs of other resources necessary to support a grid on a continuing basis.  When the total costs of intermittent forms of renewable energy take these other costs into account, they often are competitive where other forms of power supply already exist but are less so if these other forms have to be built from scratch.  
Conclusions
The paper concludes with observations on the economics of EE&RE investment, how they have changed over time and where they appear to be going.  In particular, it tries to identify which such investments have proved more economic in the past, and which less.  The paper does not advocate a particular course of action, instead limiting itself to trying to provide insights on EE&RE economics for social decision makers.  Still, it tries to indicate where some of the more promising avenues of investment may lie.  
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