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Unsettled Economic, Environmental, 
and Health Issues of Ammonia 
for Automotive Applications

Abstract
Today’s gray hydrogen produced from fossil fuels finds applications predominantly in gray ammonia 
production and crude oils processing (including vegetable oils). As such, green ammonia production 
will be a natural extension of the green hydrogen value chain. Ammonia has been previously trialed as 
an automotive fuel; however, it was not competitive with fossil fuels in terms of cost, energy density, 
and practicality of use—ammonia is hardly flammable. However, due to climate change, those prac-
tical and cost-related parameters have finally become secondary deciding factors in fuel selection.

Our society is in urgent need of clean fuel, and ammonia is a great candidate since it offers 
superior energy densities compared to compressed or liquefied hydrogen. Even though it is toxic, from 
a flammability perspective, ammonia is safer than most fuels, including fossil fuels. For the reasons 
outlined above, it is believed that ammonia might be an ultimate clean fuel choice and an extension 
to the emerging hydrogen economy. The so-called ammonia economy will likely start with the use 
of ammonia in stationary applications, including power generation. Shortly after, it will penetrate 
the automotive industry, where high energy densities are crucial design parameters, and then later 
permeate other mobility sectors.

The major unsettled issues of using ammonia as a clean automotive fuel alternative include a lack 
of regulations and standards for automotive applications, technology readiness, safety perception, 
and presently limited supply. Today’s ammonia production is estimated to contribute roughly 1.8% 
of global carbon dioxide (CO2) emissions. Decarbonization of the ammonia value chain is of great 
international interest.

This report discusses the unsettled aspects of emerging ammonia fuel and its use in automo-
tive applications. It provides knowledge and views on the economics of green ammonia production 
and safety, environmental, and health issues related to its use. The report concludes with a series 
of recommendations related to enabling cost-competitive green ammonia production and various 
considerations related to the safety and environmental aspects of using ammonia fuel in the automo-
tive industry. While ammonia as a fuel is still in its infancy, identifying and addressing those challenges 
early on will enable a safe and smooth transition.

NOTE: SAE EDGE™ Research Reports are intended to identify and illuminate key issues in 
emerging, but still unsettled, technologies of interest to the mobility industry. The goal of SAE EDGE™ 
Research Reports is to stimulate discussion and work in the hope of promoting and speeding resolution 
of identified issues. These reports are not intended to resolve the challenges they identify or close 
any topic to further scrutiny.Curre
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