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Overview

To do a professional benefit/cost analysis of renewable energy, it is necessary to compare the benefits of decarbonisation (sometimes called the “Social Cost of Carbon” or SCC) with the economics costs incurred to avoid a tonne of CO2 via renewable energy.  The cost per tonne avoided in an electricity grid varies with the extent of renewables penetration in that grid.  As penetration gets higher, the cost per tonne avoided gets higher because of “indirect system costs.”  These take many forms, but an important form is the need for “backup” gas turbine generators to operate at those times when the intermittent renewables are either not generating or generating at low levels.
Methods

A.  Those familiar with analysis of other governmental subsidy programs are used to “adding up the money” in the subsidies.  That does not work for analysing subsidies for renewable energy, because either Resource Portfolio Standards (RPSs) or cap and trade systems involve higher costs but not in the form of direct subsidy payments.
B. The best way to deal with the higher costs imposed by either RPSs or cap and trade systems is to use a power system cost optimization model.  Power system engineers have been at that for decades and economists would be wise to utilize that knowledge rather than reinventing the wheel.
C. A power system costing model simply compares the total grid costs for a “higher renewables” case with the costs for a different “base case” with less renewables.  The same model can compare the differential CO2 emissions between the two cases.
D. Comparing the costs and emissions levels via a power system costing model is not the whole story of measuring costs per tonne of CO2 avoided.  A good analyst has to consider the “inframarginal subsidies.”  That is, the subsidies received by renewables that do not impact the power plant mix and kwh mix derived by a power system costing model.  For example, in the U.S., solar energy receives a tax credit equal to 30% of the installation cost.  That is an “inframarginal subsidy.”  On the other hand, the “production tax credit” for each kwh of wind energy is not an inframarginal subsidy, because it impacts the power plant mix and the kwh mix.
E. There are other “judgement calls.”  If investments are made in the grid power transmission system solely to accommodate the remote locations of some renewables plants, then that expenditure should probably also be included in the cost per tonne of CO2 avoided via renewables.
F. Yet another potential economic cost of renewable electricity occurs when “must take” provisions for renewables result in overgeneration of renewable electricity in some time segments, and that overgeneration forces the grid operators to export the excess power to other grids at unfavourable prices.  In turn, those costs are put back on ratepayers.
Results—case studies
This study, entitled Rethinking the Economics of Global Warming and Renewable Energy, with multiple authors and editors, includes cases studies of three areas of the world where renewable electricity generation has been pushed very har—the United Kingdom, Germany and California.

In the U.K., the high costs of wind energy and its blighting effects on British landscapes has already produced a strong political backlash.  The new Conservative government has pledged not to allow new onshore wind projects, and subject projects in the pipeline to local planning approvals.  Offshore wind projects have encountered huge cost increases and most are considered unfinanceable. Shale gas development will be encouraged.
Germany is in worse shape than the U.K., because it has formally turned its back on future nuclear plants, and also seems averse to the development of shale gas.  The German green movement continues strong ideological rhetoric, including flawed analyses of the true costs of each tonne of CO2 avoided via renewable electricity.  Still, the political tide seems to be slowly turning against the greens.
California has CO2 reduction goals and renewables goals that outdo anything in Europe.  Governor Brown will be in office until early 2019.  So, sadly, California may be the most extreme and instructive laboratory of just how high the costs can go from ideological renewables goals.

While the above case studies indicate a very troubled future for renewable energy, the Paris Conference in December 2015 will proceed in blythe ignorance and denial of the very high costs of decarbonizing via renewable energy.  One somewhat encouraging trend is for international climate politicians to articulate their goals and ambitions in terms of vague reductions in CO2 levels from 1990 base line levels rather than trying to hard wire particular levels of renewables into the energy mix.  The Napoleonic phrase “All is due to glory!” will no doubt have its decarbonisation equivalents in Paris.  But it ain’t so in 2015!  The very high costs of decarbonisation are forcing many to admit that there are better and cheaper forms of decarbonisation than renewable energy.  Economics and economists are key to that realization.
Eventually, there will be another realization.  The SCC is not high enough and our knowledge of climate impacts too uncertain to put decarbonisation ahead of other pressing world problems such as poverty, disease, nutrition and lack of education.  

As part of this overall policy debate, the above issues of how to accurately measure the cost per tonne of CO2 avoided are important and deserve the close attention of our profession.
