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Abstract

Low atmospheric pressure stunning (LAPS) is a slaughter technique which may be less stressful for pigs (Sus scrofa domestica) than
current commercial stunning and slaughter methods. The main methods used currently for slaughtering pigs are electric and carbon
dioxide stunning, both of which are widely recognised as stressful for pigs. There is currently no published research on the use of LAPS
for stunning adult pigs, however there is a significant body of relevant experience from investigations into the effects of low pressure
and hypoxia on humans, hypoxia for killing pigs and the use of LAPS for killing poultry, rats and piglets. In this paper, the basic physics
and biology of LAPS is briefly reviewed and relevant experience from research with humans, poultry, rats and piglets is presented. On
the basis of this information, some initial parameters for LAPS trials with pigs are proposed, potential welfare issues identified and an
approach to achieving LAPS at a commercially viable speed is outlined. While the effects of LAPS on pigs is, at present, uncertain, the
evidence from research with humans and other animals suggests that healthy, fasted pigs undergoing LAPS are unlikely to suffer from
air hunger or from pain. Any pigs suffering from upper respiratory tract disease, tooth decay or excess gas in the alimentary canal
may, however, experience pain. A total killing cycle is likely to require 9 to 14 min. To implement LAPS in a commercial, high
throughput processing plant will require the use of multiple decompression cylinders. The evidence available suggests that LAPS could
be commercially viable for pig slaughter and that for most pigs it will be less stressful than current commercial slaughter methods. 
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Introduction
Low atmospheric pressure stunning (LAPS) is a stunning
and slaughter method in which the ambient atmospheric
pressure is gradually reduced until the partial pressure of
oxygen in the atmosphere is insufficient to support brain
function. This approach is of interest because it may be less
stressful for pigs (Sus scrofa domestica) than current
commercial stunning and slaughter methods. 
There are no published studies directly dealing with LAPS
for slaughter weight pigs so this paper provides an overview
of current knowledge relevant to the development of LAPS
for pigs. It remains the case, however, that that actual effects
of LAPS on slaughter weight pigs remain conjecture until
trials have been carried out. This paper draws upon relevant
published literature, grey literature, fundamental engineering
principles, and extensive discussions with experts within the
fields of aerospace medicine and in the use of low pressure
to kill other animals with the specific aims of: (i) clarifying
the basic physics and biology of the approach; (ii) identi-
fying potential welfare problems that might be associated
with LAPS; (iii) identifying a starting point for research into
the use of LAPS for pig slaughter; and (iv) assessing whether
LAPS might be practical on a commercial scale.

Initial literature searches were performed using the Web of
Science database. Searches included LAPS and pig*;
‘hypobaric hypoxia’ and pig*; and ‘low atmospheric
pressure stunning’. Searches were broadened to the grey
literature using Google and Google Scholar. References
found in relevant publications were assessed and, where
informative, included in this review. Further thematic
searches were conducted, including for publications on
LAPS for other species; controlled atmosphere stunning;
and the effects of hypobaria and hypoxia in other species
(including humans). Subsequent searches followed themes
that emerged. In parallel, textbooks on aviation medicine
were consulted, and experts in relevant academic and
commercial fields were contacted and their advice sought.
In the European Union, approximately 255 million pigs are
slaughtered for food every year (EU 2018). The two main
slaughter methods are electrical stunning and immersion in a
high concentration carbon dioxide atmosphere (EFSA 2004).
The Humane Slaughter Association considers carbon dioxide
stunning to be the most reliable method to ensure consistency
of welfare for large-scale plants; it is, nevertheless, consid-
ered to compromise pig welfare at the time of slaughter
because of pigs’ aversion to high concentration carbon
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