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a b s t r a c t

Since the 1990s the safety implications of outsourcing aircraft maintenance in the US airline industry 
have become the subject of regulatory scrutiny and public debate. The discussion has emanated from 
a number of well-publicised crashes that have been attributed primarily to faulty outsourced mainte- 
nance, including the loss of a ValuJet airliner in Florida in 1996 and the crash of an Air Midwest commuter 
aircraft in 2003. While the overall safety performance of air travel has improved, concerns have been 
raised that increased outsourcing and offshoring of aircraft maintenance may contribu te to a dangerous 
nexus between cost-cutting and weaker regulatory oversight with negative implications for future avia- 
tion safety. Drawing primarily on official investigations, we examine a number of serious aviation inci- 
dents and accidents in the USA where maintenance was outsourced to see what lessons can be drawn.
Our study found that the existing modes of inquiry into the dangers of aircraft maintenance fail to draw 
upon recognised failure mechanisms associated with outsourcing/subcontra cting trends in other indus- 
tries, such as economic pressure s, contingent employment, training deficits and poor regulatory oversight 
that can undermine safety outcomes. While we do not seek to establish a statistical association between 
rates of outsourcing/offshori ng and rates of accidents and incidents, this articl e highlights a range of 
potential risk fact ors present in the US airline industry that provide salutary warnings for the global 
industry.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction 

Since the 1990s the safety implication s of outsourcing aircraft 
maintenanc e in the airline industry have become the subject of 
regulatory scrutiny and public debate. In the USA (FAA, 2003;
OIG, 2008b; Wagner, 2007 ) this can be linked to a number of 
well-publicis ed incidents and accidents, including the crashes of 
a ValuJet airline in Florida in 1996 and an Air Midwest commuter 
plane in 2003.1,2 However, in a textbook for future aviation manag- 
ers, Belobaba et al. (2009: 319, 307) stated that ‘jet travel has consis- 
tently become safer decade by decade’ and argued there was no 
evidence that outsourcing and offshori ng have decreased safety.
Similarly, a recent PhD dissertati on found no statistically significant

associat ion between rates of outsourcing measure d in dollar values 
and accidents and incidents – although there was some associat ion 
between rates of outsourcing and pilot deviation rates (Monagh an,
2011). At the same time, the accuracy of statistical associations be- 
tween outsourcing and safety can be affected by the extent to which 
official investig ations report whethe r a maintena nce related failure 
originat ed in-house or via an externa l provider. In the case of the Na- 
tional Transport Safety Board (NTSB) reports examine d below, these 
connecti ons were both investigat ed and identified. However,
whethe r this applies to investig ation reports by other agencies such 
as the Federal Aviation Administrat ion (FAA) in the USA or elsewhe re 
like the Australian Transport Safety Board (ATSB) or other incident/ 
acciden t data-sets like those produced for particular airlines is a
moot point. Leaving the question of statistical associat ions to one 
side, by examini ng a number of incidents this paper indicates there 
are grounds to suggest that existing practices are generati ng ‘latent 
failures’ (Reason, 1997 ) and that academic disciplinary and industry 
silos are preventing the deploymen t of the appropriat e conceptual 
equipmen t to highlight risks.

Although the FAA plans to move away from reactive assess- 
ments of the causes of aviation safety incidents towards proactive 
risk identification and mitigation (GAO, 2012 : 4), we identify defi-
ciencies in regulator y and investigativ e practices that potentially 
undermine such strategies. We have commented elsewhere on 
the divisions between the academic literatures that address 

0925-7535/$ - see front matter � 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ssci.2013.02.011

⇑ Corresponding author. Address: School of Management, University of New 
South Wales, Sydney, NSW 2052, Australia. Tel.: +61 02 9385 7149; fax: +61 02 
9662 8531.

E-mail address: m.quinlan@unsw.edu.au (M. Quinlan).
1 In brief, an accident involves the serious injury/death of a person or persons or 

serious damage to an aircraft from the commencem ent of embarkation until the last 
person has left the plane. An incident is a safety event that could have resulted in an 
accident and indicates the presence of potential problems. ECCAIRS 4.2.8, DataD ef- 
inition Standard, 17 Septem ber 2010, p. 2.

2 Research underpinning this article has been funded by an Australian Research 
Council (ARC) Linkage Grant No. LP11010033 5 on outsourcing of heavy aircraft 
maintenance, and we thank the ARC and our Partner Organisations for their support.

Safety Science 57 (2013) 283–292

Contents lists available at SciVerse ScienceDi rect 

Safety Scien ce 

journal homepage: www.elsevier .com/locate /ssc i

http://dx.doi.org/10.1016/j.ssci.2013.02.011
mailto:m.quinlan@unsw.edu.au
http://dx.doi.org/10.1016/j.ssci.2013.02.011
http://www.sciencedirect.com/science/journal/09257535
http://www.elsevier.com/locate/ssci


aircraft maintenance (Hampson et al., 2011 ); here we are con- 
cerned with industrial silos that inhibit policymake rs from draw- 
ing on salient literatures from outside the aviation sector 
concerned with outsourci ng and safety.

Outsourcing refers to the practice where a public or private 
organisation contracts another organisation or individual – usually 
through a process of competit ive tendering – to undertak e speci- 
fied tasks, such as cleaning, transport or maintenance or even pro- 
vision of a product. All or part of these tasks may in turn be sub-let 
to other parties – a practice known as subcontracting , or multi- 
tiered subcontracting when a succession of subletting of work oc- 
curs. Subcontr acting is not a new practice for organising work. In- 
deed, subcontract ing and multi-tiered subcontracting has long 
been common in some industries, like construction and road trans- 
port. However, over the past 30 years these practices have become 
more pervasive across a wide range of industries, including avia- 
tion (Johnston e et al., 2001; Nenonen , 2011 ). Offshoring, which re- 
fers to the process of moving tasks to another country, has also 
increased. Offshoring does not necessarily entail contracting to 
an external party, because the organisation may simply relocate 
its workplace. Nevertheles s, the two practices are commonly com- 
bined, especially as part of a global supply chain in which a se- 
quence of contracts is designed to provide for the creation and 
delivery of a good or service.

Outsourcing and offshoring of activities like aircraft mainte- 
nance can offer a number of advantages for airlines. Contractors 
may provide access to specialist skills not available within the 
principal organisation and economies of scale generated by the 
creation of a hub of skilled workers, job opportunities and knowl- 
edge generation for innovation. The greater volume of work in re- 
pair stations can enhance the speed of task completion.
Outsourcing can also be used where demand exceeds the baseline 
capacity of in-house maintenanc e (FAA, 2003 ). There may also be 
advantages (technical, quality and volume) in contracting specific
activities like significant engine maintenanc e to the engine manu- 
facturer. Finally but not least, airlines may secure important cost 
savings from outsourcing maintenanc e due to a lower price for 
specific maintenance, repair and overhaul (MRO) activities in com- 
parison to in-house operations. Costs are also decreased by reduc- 
ing/eliminati ng the cost of maintenanc e infrastructu re, especiall y
where longer intervals between routine maintenanc e can be 
achieved. Negating the need to maintain capacity with regard to 
types of aircraft that are only a small part of the airline’s fleet or 
retaining sufficient resource s to deal with unexpected events deliv- 
ers additional cost benefits (FAA, 2003: 6–1).

In aviation, as in some other industrie s like mining and road 
transport, while there is a well-develop ed safety literature and pol- 
icy discussion, the reference points for much of the debate tend to 
be confined to that industry. Detailed examina tion of specific tech- 
nical, regulatory and market characteristics of an industry are con- 
structive, but can mean that safety debates occur in a series of 
industry silos where there is little knowledge of, or learning from,
research and policy debates in other industries. For example, a re- 
port prepared by the US Federal Aviation Administrati on (FAA,
2003) Practices and Perspectives in Outsourcing Aircraft Maintenance 
was entirely reliant on sources drawn from the aviation literature.
The report made no mention of a growing body of research dealing 
with the risks associated with outsourcing/s ubcontracting or even 
government reports on other industries where this issue has been 
raised. The same applied to an Office of Inspector General (OIG,
2008b) audit of FAA activities entitled Air Carriers’ Outsourci ng of 
Aircraft Maintenance produced five years later. By way of contrast,
the official investiga tion report into the 2010 Pike River mine 
disaster in New Zealand (Royal Commiss ion on the Pike River Coal 
Mine Tragedy, 2012 ) makes explicit reference to lessons learned 
from other high hazard industries. The Pike River report reflects

a growing awarene ss at both policy and research levels of the need 
to move beyond industry silos in work safety.

Notwiths tanding the distinctive characterist ics of the aviation 
industry and the benefits contracting can offer, we argue, never- 
theless, that regulators and others have somethin g to gain from 
consideri ng the broader research literature on the links between 
outsourci ng/subcontracti ng and safety risks as well as the experi- 
ence of other industrie s in this regard. To help overcome these si- 
los, the next section of this article summarises the literature on 
outsourci ng and safety, identifying a number of risk factors associ- 
ated with adverse outcome s in occupationa l health and safety, a
literature that has not yet addressed aviation maintenance. Our 
second section establishes the extent of aircraft maintenanc e out- 
sourcing and offshorin g in the US. Our third section explores six 
serious aircraft incidents and accidents, in which maintenanc e
has been implicate d and where each has been associate d with cer- 
tain of the risk factors identified in the ‘outsourcing and occupa- 
tional health and safety’ literature. This is followed by a
discussion section which examines the more general findings from 
the incidents and accidents when viewed together. The concluding 
section highlights the potential latent failures arising from poor 
maintenanc e practice associated with outsourci ng of aircraft main- 
tenance to uncertified and poorly regulated shops.

2. Outsourcing/s ubcontract ing and safety: reviewing the 
literatur e

Evidence linking the contracting out of maintenanc e or other 
work to safety and health problems, including catastrophic events,
is neither new nor confined to the aviation industry. While the 
1996 ValuJet aircraft crash focused attention on the outsourcing 
of aircraft maintenanc e, it was by no means the first time outsourc- 
ing of maintenanc e had been linked to catastrophic workplace –
and planes are workplaces as well as a means of public transport 
– events in the USA. Indeed, several multiple fatality explosion s
at petrochemi cal plants in the late 1980s linked to this very issue 
resulted in the introduct ion of a new regulator y regime – the Pro- 
cess Safety Managem ent Standard – to apply in major hazard facil- 
ities (Rebitzer, 1995; Johnstone et al., 2001 ). Similar incidents were 
also occurring in other countries . For example in Australia, under 
federal government direction, the Australia n Defence Forces en- 
tered into widespre ad outsourcing of maintenanc e and other activ- 
ities. In May 1998, four seamen died when leaks to flexible fuel 
lines caused a fire in the engine room of the supply ship, HMAS 
Westralia. During the official inquiry, evidence was presented that 
the contractor supervising the manufacture and installati on of the 
fuel hoses had been understaffed and had not used suitably quali- 
fied personnel. Lack of expertise or failure to assess the competen- 
cies of contractors has been identified in other serious incidents 
and the official inquiry also identified deficiencies in the Navy’s 
managemen t of contractors (Yates, 1999 : 64). In September 
2001, an explosion at the AZF chemical factory in Toulouse, France,
killed 30 people, including 21 workers. Again the official commis- 
sion of inquiry (Loos and Le Deaut, 2002 ) determined that prob- 
lems with contractor safety management were a critical factor in 
the incident and recommended a ban on multi-tie red subcontract -
ing on ‘Seveso’ major-haza rd sites.

Findings from investigatio ns into serious events have not been 
the only evidence that outsourcing/s ubcontracti ng can have a sig- 
nificant adverse effect on safety and health – both public and occu- 
pational. Since the late 1980s a small but growing body of 
academic research has reached similar conclusions . For example,
a study of the French nuclear power industry by Thebaud-M ony 
(2011) found that the 30,000 subcontract ed workers brought into 
perform maintenanc e received 80% of the total annual occupa- 
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