
One Conspirator or Two in the Death of the Coal Miner’s Daughter
              Kirk Philipich


          Bruce Bublitz


Ramachandran Ramanan
      University of Michigan – Dearborn
         University of Michigan – Dearborn

University of Notre Dame
              313-593-4731


          313-583-6551


          574-631-8670
          klpdba@umich.edu


   bbublitz@umich.edu

       Ramachandran.Ramanan.1@nd.edu
Overview
The coal industry has been the center of much concern with regards to the use of coal to generate electricity (e.g. Haftendorn, Kemfert, and Holz, 2012), its impact on global warming or climate change (e.g. Jaramillo and Muller, 2016), and the expected(?) replacement of coal and other fossil fuels with more environmentally safe methods of electricity generation (e.g. Schleicher-Tappeser, 2012).  Many have conjectured that recent declines in the cost of oil and natural gas will cause a natural decline in or, given time, perhaps an eventual complete elimination of coal to generate electricity (e.g. Paltsev et al, 2011), a version of “creative destruction” (Schumpeter, 1950).  Others have conjectured that these reductions(?) in its use are mainly or solely driven by Enviromental Protection Agency (EPA) regulations.  Thus, are hundreds of thousands of job losses and the loss of an entire way of life inevitable or hastened or caused by the regulatory process?
Untangling the impacts of a naturally occurring economic evolution from those of a regulatory process that occur simulataneously is difficult at best.  How can any declines in the coal industry be measured so that these two distinct(?) impacts can be separately determined?  While objective in nature, job losses or tonnage of coal mined or used by electric utilities are not timely and measured too infrequently to provide for much more than speculation.  Thus, this study attempts to differentiate these two impacts via an event study, an analysis of coal company stock prices, over the most recent approximately two-year time period (January 1, 2014 through March 20, 2016).
During this time period the EPA and the Department of the Interior (DoI) issued major regulations intended to limit or completely eliminate the use of coal by electric utilities and to restrict the use of public land as a source of coal.  In addition, two major lawsuits testing the legality of EPA regulations were litigated before the U.S Supreme Court with resulting rulings.  First, on June 2, 2014, the EPA issued their draft regulations for comment regarding how it intended to reduce the use of coal-fired power plants to generate electricity (Clean Power Plan).  Following an appropriate comment period, the EPA then issued the final regulations on August 3, 2015.  The appropriateness of these final rules was immediately challenged in the courts, and on February 9, 2016, the U.S. Supreme Court refused to strike down these new regulations, but ruled that states and utilities were not required to begin undertaking the massive costs of replacing their coal-fired power plants until these regulations were fully litigated in the courts.  Also, on June 29, 2015, the U.S. Supreme Court struck down EPA regulations regarding the amount of mercury that could be released into the atmosphere because the EPA should have taken into account the cost of these new regulations as required by law.  Finally, on January 15, 2016, the DoI released regulations dramatically limiting the use of and the leasing of public lands for purposes of coal mining.
Methods
The empirical model used to detect any market reactions to the previously discussed announcements is an adaptation of the familiar market model which describes the daily return on a seven-firm equally-weighted industry portfolio of coal company stocks (RPt) as a function of the daily return on the market portfolio (RMt), proxied with the daily return on the S&P 500, as follows:

RPt = p + pRMt + t




         (1)

The following additional index variables were added to control for other influences on the return to the coal industry portfolio (RPt): (1) the daily return on the SPDR S&P Global Natural Resources ETF (RCMt), (2) the daily return on the VanEck Market Vectors Coal ETF (RCot), (3) the daily percentage change in spot oil prices (Ot), and (4) the daily percentage change in spot natural gas prices (Gt) leading to:

RPt = p + pRMt + CMRCMt + CORCOt + OOt +  GGt + t


         (2)

Finally, the empirical model includes the following five dummy test variables that take a value of 1 for the days surrounding each announcement on which a market reaction may occur to the release of or news of the five events of interest (test-window) and 0 otherwise: (1) for the days surrounding the Wall Street Journal (WSJ) first reporting the EPA’s release of its draft regulations (DD), (2) for the days surrounding the WSJ first reporting the EPA’s release of its final regulations (DF), (3) for the days surrounding the WSJ first reporting that the DoI placed new limits on the leasing of public land by coal producers (DL), (4) for the days surrounding the WSJ first reporting that the U.S. Supreme Court had struck down previously established EPA regulations limiting the amount of mercury that could be released into the atmosphere (DM), and (5) for the days surrounding the WSJ first reporting that the U.S. Supreme Court ruled that the states and their respective utilities need not begin incurring the costs of replacing coal-fired power plants until the legality of these rules had been determined by the courts (DC):

           RPt = p + pRMt + CMRCMt + CORCOt + OOt +  GGt + DDD + FDF + LDL + MDM + CDC + t
         (3)

This method of detecting abnormal portfolio returns has been extensively used by prior work with respect to new legislation (e.g. Gilligan and Krehbiel, 1988) and new regulations (e.g. Hughes, Magat, and Ricks, 1986).
Results
Empirical model (3) was estimated using three different test-windows, thus three different combinations of days that the dummy variables received a value of 1: (1) a three-day test-window representing the day before the announcement continuing through the day following the announcement, days (-1, +1), (2) a two-day test-window representing the day before the announcement through the day of the announcement, days (-1, 0), and (3) a two-day test-window representing the day of the announcement through the day following the announcement, days (0, +1).

All three estimations revealed significantly ( = .05 level) negative returns (–3%) for the days surrounding the release of the final Clean Power Plan regulations.  Thus, the market significantly reduced the value of the coal industry portfolio when the final regulations regarding the use of coal to generate electricity became known.  Significant ( = .05 level) negative returns (< –2%) were found for the days (-1, +1) test-window for the release of the regulations limiting the use of public land for purposes of coal mining by the DoI.  Significant ( = .05 level) negative returns (< –2%) were found for the days (-1, 0) test-window regarding news of the U.S. Supreme Court giving the states and their utilities leeway to not incur costs to replace coal-fired power plants until the legality of these rules were decided by the courts perhaps because the littigants and the market expected a far more favourable outcome.  Significant ( = .05 level) positive returns (> 2%) were found in the days (-1, 0) test-window regarding news that the U.S. Supreme Court struck down the rules pertaining to mercury emissions until a cost/benefit analysis of their impact was undertaken.

Lastly, the financial health of three of the seven firms constituting our coal industry portfolio could be questioned because they lost a substantial portion of their market value during this time period; therefore, the coal industry portfolio was reconstituted using the four most financially healthy coal industry firms.  The three new estimations of equation (3) found: (1) identical results regarding the release of the final Clean Power Plan regulations, (2) stronger, more consistent results for the days surrounding the release of the rules by the DoI, with both the days (-1, +1) and days (-1, 0) estimations revealing significant ( = .05 level) negative returns (< –2%), and (3) more significant ( = .01 level) and more negative returns (< –3%) for the days surrounding the U.S. Supreme Court’s choice to not strike down the provisions of the Clean Power Plan in all three estimations.

Conclusions
The results suggest that stock market participants severely reduced the value of the coal industry portfolio when they received news of the final regulations limiting both the use of coal-fired power plants and the use of public land to mine coal.  In addition, the market also viewed the U.S. Supreme Court’s reluctance to strike down the regulations prescribed in the Clean Power Plan as also negatively impacting the coal industry portfolio.  While severely reducing the value of these firms over time, perhaps indicating “creative destruction”, stock market participants acted as if these new regulations would, at a minimum, hasten this process by further reducing the porfolio’s value within a few days of the release of these regulations.
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