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Vehicle Air Quality Emissions Standards 
 
 
Introduction 
 
This record of evidence forms part of the work undertaken by UKERC’s Technology and 
Policy Assessment team relating to its project on policy strategy for carbon emissions 
reduction in the passenger transport sector. The material was produced alongside the project’s 
main report and since it supports that report, it was judged appropriate to make this material 
available to a wider audience. The main report itself ‘What Policies are Effective at Reducing 
Carbon Emissions from Surface Passenger Transport?’, and the supporting evidence can be 
found at: 
 
http://www.ukerc.ac.uk/ResearchProgrammes/TechnologyandPolicyAssessment/TPAProjects
.aspx 
 
 
Explanation of Content 
 
Evidence on this policy measure has been collected by the TPA team on the basis that it has, 
or may have, the potential to result in carbon dioxide emissions reductions in the passenger 
transport sector. This evidence document begins with a summarised description of the policy 
measure. The evidence itself follows the summary and is presented in table form.  
 
Each piece of evidence has been assigned a separate row and tabulated using four columns: 

 Year of publication, arranged chronologically, beginning with the most recent year 
 Name of author, including where applicable additional cited authors (and year); and a 

Reference ID number. 
 Type of evidence: 

o Evidence containing quantitative information is denoted by the letter ‘Q’ 
o Qualitative evidence is denoted by the letter ‘C’ for ‘comment’ 

 The evidence itself 
 

The evidence was originally gathered and assessed using several sub-headings. The purpose 
of this was primarily internal i.e. to facilitate the handling of evidence and the production of 
the main report. These sub-headings have been retained here as follows: 
 

 Policy Measures and Carbon Savings 
 Other potential CO2 Impacts i.e. outside of the immediate policy influence 
 Other Benefits e.g. air quality improvement or traffic congestion reduction 
 Policy Costs and/or Revenues i.e. to local or national government 
 Business and Consumer Costs 
 Unintended Consequences e.g. rebound effect 
 Reasons/Arguments for Carbon Savings Achievement or Failure 
 Policy Suitability for the UK 

 
A list of references follows the evidence tables. Note that the Reference ID numbers are 
allocated by Reference Manager, the referencing software used by the TPA team.  
 
Any charts, figures and tables referenced in the evidence are not reproduced here but can be 
found in the original publication or evidence material. 
 
Where no relevant evidence was found for a particular sub-heading, this has been noted. 
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Policy Description 
 
The evidence recorded here covers vehicle air quality emissions standards, on all or a 
proportion of vehicle fleets, for pollutants such as NOx, PM and hydrocarbons at the tailpipe. 
Air quality standards can have a knock-on effect on vehicle CO2 emissions by encouraging 
the development of battery, hybrid and fuel cell vehicles, as well as encouraging more 
efficient ICE vehicles. 
 
Evidence Tables 
 
Carbon Savings and Policy Measures 
 
Year Author Type Evidence 
2007 Bedsworth 

(ref 11221) 
Q Bedsworth (2007) cites the California Air Resources Board 

(CARB) which in 2003 estimated “that by 2020, as a result 
of the ZEV program, approximately 60% of new vehicle 
sales in California will be made up of ZEVs, PZEVs, or AT-
PZEVs”. 
 
However, Bedsworth notes that despite continuing 
improvements to air quality (reduction in smog-forming 
emissions), CO2 emissions from Californian vehicles have 
continued to rise (See Figure 1). 

 
 
Other CO2 Impacts 
 
Year Author Type Evidence 
   No specific evidence 

 
 
Other Benefits 
 
Year Author Type Evidence 
2007 Bedsworth 

(ref 11221) 
C Battery technology did advance significantly, though not as 

far as originally envisaged (Figure 5). This also provides 
innovation benefits per se.  
 
Other benefits from the ZEV program can be found in 
vehicle design, such as the broadening of the range of power 
train options, the exposure to researchers of alternative fuels 
and sources of energy, and in providing the industry 
experience with the concept of home refuelling—an 
important consideration in the deployment of new 
technology. 

 
 
Policy Costs and/or Revenues 
 
Year Author Type Evidence 
   No specific evidence found 
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Business and Consumer Costs 
 
Year Author Type Evidence 
   No specific evidence found 

 
 
Unintended Consequences 
 
Year Author Type Evidence 
   No specific evidence 

 
 
Reasons/Arguments for Carbon Reduction Achievement and/or Failure 
 
Year Author Type Evidence 
2007 Bedsworth 

(ref 11221) 
C By setting a sales mandate, thus creating an assured market 

for a particular technology, the ZEV program was intended 
to help overcome obstacles to the deployment of advanced 
technology vehicles and infrastructure and the development 
of vehicle components. But when it became clear after 
several years that battery-electric vehicles were not meeting 
necessary cost and performance goals, the ZEV program 
was modified to provide credit for new types of clean 
conventional vehicles and for vehicles that employed 
advanced technology but which did not have zero emissions. 

2007 Bedsworth 
(ref 11221) 

C Four lessons from the ZEV program could be useful for 
developing climate change programs, especially in relation 
to the transportation sector: 
 
1. Actions that the State undertakes to reduce GHG 
emissions can provide strong market demand signals for 
new technology. In the ZEV program, that action was the 
sales mandate. Changes in the ZEV program were necessary 
to avoid passing on unacceptably high costs to consumers or 
creating vehicles that did not meet expectations, but these 
changes also created uncertainty for new technology 
providers. Policies to reduce climate change emissions need 
to maintain a balance between sending stable market 
demand signals while also ensuring that emission reductions 
are feasible and cost-effective. 
 
2. Technology neutrality can help achieve such a balance. 
Neutrality can prevent a regulation from being tied to the 
fate of a single technology—vehicle batteries in the case of 
the ZEV program. Neutrality can also reduce volatility, 
preserve a stable demand signal, and reduce the risks to 
consumers by avoiding a commitment to suboptimal 
technology. 
 
3. Performance standards have been largely responsible for 
the successful reduction of vehicle emissions to date. These 
standards have maintained flexibility while maintaining 
aggressive environmental goals.  
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Year Author Type Evidence 
4. Climate policies need to consider full life-cycle 
emissions. The fuel cell vehicle requirements under the 
current ZEV program could result in increases in GHG 
emissions if the source of hydrogen is not taken into 
consideration. 

2006 Shaw (ref 
4790) 

C A range of air quality standards was put in place in 
California. Only the 1990 ZEV mandate required full 
electric vehicles, with additional credits for more advanced 
battery technologies. Shaw (2006) notes that “despite early 
compliance, the mandate was replaced by a quota system for 
hybrids and LNG vehicles”. Major vehicle manufacturers 
abandoned their electric vehicle programmes to focus on 
these other vehicles and hydrogen fuel cells. The reasons for 
the failure of the mandate are contentious, and depend on 
the viewpoint of the speaker. However, two problems were 
clear. Firstly there were costly difficulties with the early 
battery technologies. Secondly, the number of electric 
vehicles required by the mandate was too small for the level 
of manufacturer investment. The net result was that fewer 
ZEVs were deployed and that the level of technology 
development over the timeframe of the regulation was less 
advanced. 

 
 
Policy suitability for UK 
 
Year Author Type Evidence 
   No specific evidence 
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