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*  The Air Markets Program Data tool allows users to search EPA data to answer 

scientific, general, policy, and regulatory questions about industry emissions.  

*  The program is designed to improve air quality and ecosystems by lowering 

outdoor concentrations of fine particles and other significant air emissions. The 

most well-known of these programs are EPA's Acid Rain Program which reduce 

emissions of sulfur dioxide (SO2) and the NOx Trading Programs which reduce 

emissions of nitrogen oxides (NOx) 

Air Markets Program Data (AMPD) 



*  1,708 Facilities in 48 States + Washington D.C. 

*  5,755 Units 

*  21 Years (1995-2015) 

* Emissions for SO2, NOx, and CO2 

* Other data about units (e.g. Heat Input) 

AMPD Information 



*  USA Congressional Districts – The states are divided into 435 congressional districts 

with a population of approximately 710,000 each. Each district elects a representative 

of the House of Representatives for a 2-year term.  

*  The Cook partisan voting index (Cook PVI) is a measurement of how strongly a 

United States congressional district leans toward the Democratic or Republican 

Party, compared to the nation as a whole.  

Political Background Information 



Power Plant Unit ID 

(from AMPD) 

Location Coordinates 

(from AMPD) 

State and 

Congressional District 

Partisan Voting Index 

(PVI) 

Connecting Units 
to Partisanship 







UNKNOWN	   Coal	   Coal	  Refuse	   Coal,	  Coal	  Refuse	   Coal,	  Natural	  Gas	  

Coal,	  Other	  Gas	   Coal,	  Pipeline	  Natural	  Gas	   Coal,	  Wood	   Diesel	  Oil	   Diesel	  Oil,	  Other	  Gas	  

Diesel	  Oil,	  Other	  Oil	   Diesel	  Oil,	  Pipeline	  Natural	  Gas	   Diesel	  Oil,	  Residual	  Oil	   Diesel	  Oil,	  Residual	  Oil,	  Pipeline	  Natural	  Gas	   Natural	  Gas	  

Natural	  Gas,	  Pipeline	  Natural	  Gas	   Natural	  Gas,	  Process	  Gas	   Other	  Gas	   Other	  Gas,	  Pipeline	  Natural	  Gas	   Other	  Gas,	  Process	  Gas	  

Other	  Oil	   Other	  Oil,	  Petroleum	  Coke	   Other	  Oil,	  Pipeline	  Natural	  Gas	   Other	  Oil,	  Tire	  Derived	  Fuel	   Other	  Solid	  Fuel	  

Other	  Solid	  Fuel,	  Wood	   Petroleum	  Coke	   Pipeline	  Natural	  Gas	   Pipeline	  Natural	  Gas,	  Process	  Gas	   Process	  Gas	  

Residual	  Oil	   Residual	  Oil,	  Other	  Oil	   Residual	  Oil,	  Pipeline	  Natural	  Gas	   Residual	  Oil,	  Process	  Gas	   Tire	  Derived	  Fuel	  

Wood	  

Coal	  

Pipeline	  
Natural	  Gas	  
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

# of  Power plants 382 356 1057 1079 1138 1136 1141 1145 1255 1269 1261 1256 1249 1234 1219 1217 1178 1152 1080 1023 925 
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Naïve Regression Formula 

𝑙𝑜𝑔↓10 (𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 )= 𝜷↓𝟎 + 𝜷↓𝟏   𝑁𝑢𝑚𝑃𝑉𝐼









Complex Regression Formula 

𝑙𝑜𝑔↓10 (𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 )= 𝜷↓𝟎 + 𝜷↓𝟏   𝑁𝑢𝑚𝑃𝑉𝐼+ 𝜷↓𝟐   𝐼(𝐹𝑢𝑒𝑙1  𝐼𝑠𝐶𝑜𝑎𝑙=0)
+ 𝜷↓𝟑    𝑙𝑜𝑔↓10 (𝐻𝑒𝑎𝑡  𝐼𝑛𝑝𝑢𝑡 )+ 𝜷↓𝟒   𝐼(𝐼𝑠  𝑃ℎ𝑎𝑠𝑒  1=0)

+ 𝜷↓𝟓   [𝑁𝑢𝑚𝑃𝑉𝐼∗𝐼(𝐹𝑢𝑒𝑙1  𝐼𝑠𝐶𝑜𝑎𝑙=0)]

















*  A more conservative voting pattern (higher PVI) in a district is positively associated with 

a higher NOx emission levels regardless of primary fuel type. 

*  For Non-Coal Plants: A 10-unit increase in PVI is associated with 1.038 times greater 

NOx emission levels 

*  For Coal Plants: A 10-unit increase in PVI is associated with 1.135 times greater NOx 

emission levels 

Interpretation of data 



*  A more conservative voting pattern (higher PVI) in a district is associated with SO2 

emission levels, but depends on primary fuel type. 

*  For Non-Coal Plants: A 10-unit increase in PVI is associated with 1.151 times fewer 

SO2 emission levels 

*  For Coal Plants: A 10-unit increase in PVI is associated with 1.18 times greater SO2 

emission levels 

Interpretation of data (cont.) 



Conclusion 

* There is evidence to suggest that there is an association between the PVI 

for a power plant and the SO2 and NOx emissions of a power plant. 

 

* There is no evidence to suggest that there is an association between the 

PVI for a power plant and the CO2 emissions of a power plant. 



Limitations/Future Work 

* Geographical features of the data 

* Demographic features of the data 

* More data from previous congressional years 
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Democratic  304 233 659 708 766 429 424 424 445 401 395 396 392 781 758 677 645 555 523 480 430 

Republican 78 123 398 371 372 707 717 721 810 868 866 860 857 453 461 540 533 597 557 543 495 
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