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The United States has seen large improvements in air quality over the last half century with the 

implementation of regulations designed to reduce air pollutant emissions. Regulatory costs, 

estimated by the Environmental Protection Agency at tens of billions of dollars per year, 

motivate air pollution accountability research, which evaluates impacts of air quality regulations 

on emissions, air quality, exposure/dose, and public health—components of the so-called 

Accountability Chain. This work conducts a detailed analysis of a range of regulatory actions on 

electricity generating units and on-road mobile sources promulgated since the 1990s from the 

action at the federal level, implementation at the state level, the resulting emissions changes and 

the impacts on air quality and health. Results show that the United States has seen major 

emissions reductions over this period attributable to regulatory policies, although influences such 

as fuel costs, demographic shifts, and technological improvements have influenced emissions 

reductions as well. The resulting emissions reductions have led to air quality and health benefits. 

 

A range of empirical and first-principle approaches are used to investigate central questions for 

atmospheric and health effects researchers. First, what factors influence ambient air quality? 

Analyses focus on ambient ozone and particulate matter with diameter less than 2.5 µm (PM2.5), 

two pollutants linked with negative health impacts. This is investigated using both observation-

based statistical models and a deterministic air quality model (the Community Multiscale Air 

Quality—CMAQ—model), both showing that emissions reduction programs have reduced the 

highest ozone concentrations while simultaneously increasing the lowest concentrations. For 

PM2.5, controls have reduced both the annual mean values and the variability. Surprisingly, little 

change is found in aerosol pH. Meteorology had large impacts on daily pollutant concentrations, 

but long-term trends were driven by emissions reductions. An evaluation shows that CMAQ 

captures ozone and PM2.5 concentrations and changes over the decade, but the two approaches do 

not agree in detail. A second question is, what health benefits can be tied to specific regulations 

and what are the levels of uncertainty? 



 

 

This research provides a framework and methods to link regulations to emissions reductions, air 

quality responses and health impacts while accounting for numerous concurrent changes. 

Lessons learned in accountability research can be applied to future air quality management 

strategies. 
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