
A Worldwide Perspective

Vehicle air conditioning is an important part of an integrated system which provides cooling, heating, defrosting, 
demisting, air filtering and humidity control for both passenger comfort and vehicle safety1. Its reliability and con-
venience are often taken for granted, but it is key to keeping the passenger safe and comfortable in over 350 million 
vehicles worldwide.

Environmental Considerations for Vehicle Air Conditioning

The dramatic vehicle air conditioning environmental improvements during the 
past decade represent one of the most rapid and important success stories for 
responsible environmental stewardship. In the early 1990’s, chlorofluorocarbons 
were completely eliminated by global automakers from use in new vehicle air 
conditioners, replaced by hydrofluorocarbons (HFCs). This eliminated the poten-
tial contribution to ozone depletion from new autos and reduced over 80% of the 
global warming potential. The current generation of vehicle air conditioners is 
being improved through refinements yielding additional significant reductions in 
total greenhouse gases - over 40% in some cases.

Vehicle safety is enhanced through comfort cooling and dehumidifying; drivers are more alert and have better visibility 
when window demisting becomes necessary. At highway speeds, vehicle air conditioning can lower greenhouse gas 
output compared to open window driving, which increases fuel consumption due to aerodynamic drag. This trade off 
between air conditioning and additional carbon dioxide generation due to lost fuel efficiency is frequently overlooked.

Life Cycle Climate Performance

Life Cycle Climate Performance (LCCP) is a measurement that includes both direct air conditioning refrigerant emis-
sion and the indirect vehicle energy consumed. System leakage and refrigerant loss during installation, commissioning, 
servicing and decommissioning must be minimized.

In modern vehicle air conditioners with proper refrigerant recycling, approximate-
ly 60% of greenhouse gas releases relate to system energy consumption and 10% 
relate to transporting the system weight. Only about 30% is refrigerant related, 
based on typical U.S. driving patterns and conditions. Weight or energy efficiency 
changes significantly affect system greenhouse gas contributions.

HFC potential alternatives include carbon dioxide (used as a refrigerant) and 
hydrocarbons, as well as low Global Warming Potential (GWP) options under 
development. Much development work remains to make these alternatives viable, 
and it is currently unclear whether they ultimately will surpass state-of-the-art 
HFC-134a systems at comparable passenger safety, cost and performance.

Air conditioners using carbon dioxide as a refrigerant are less energy efficient than HFC systems, according to evalu-
ations conducted by the technical consulting firm Arthur D. Little. They require more energy for compression and 
bulkier hardware for increased heat transfer area. Carbon dioxide system costs are estimated at least 20% more than 
HFC systems and need further materials compatibility, durability, reliability and safety development. A.D. Little has 
estimated that annual additional consumer energy costs could be almost $7 billion in the U.S. and another $9 billion 
worldwide. Additionally, higher manufacturing costs could be $100 per air-conditioned vehicle.

Hydrocarbons are another alternative refrigerant, but safety concerns remain. Safety related modifications are likely 
to further increase system cost, potentially eliminating any environmental advantages.
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