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An InternAtIonAl Survey of MAIntenAnce HuMAn fActorS ProgrAMS

INTrOduCTION

un�ted States (u.S.) a�rl�nes �n�est more than $10 
b�ll�on annually to ensure the a�rworth�ness of the�r 
fleets (Boe�ng, 2005). Boe�ng and the u.S. A�r Trans-
port Assoc�at�on (as c�ted �n rank�n, h�b�t, Allen, & 
Sargent, 2000) found that ma�ntenance-related errors 
were assoc�ated w�th up to 15% of commerc�al a�rcraft 
hull loss acc�dents from 1982 through 1991. In the 2003 
Internat�onal A�r Transport Assoc�at�on (IATA) safety 
report follow�ng a re��ew of 92 acc�dents, they found that 
a ma�ntenance factor �n�t�ated the acc�dent cha�n �n 26% 
of the acc�dents. Ma�ntenance errors are respons�ble for 
an est�mated 20 to 30% of eng�ne �n-fl�ght shutdowns, 
cost�ng approx�mately $500,000 per shutdown (W. 
rank�n, personal commun�cat�on, August 11, 2005). 
Th�s would argue that the a�rl�nes and Ma�ntenance and 
repa�r organ�zat�ons (Mros) must cont�nue to �n�est 
�n human factors (hF) programs w�th�n ma�ntenance 
organ�zat�ons and also on the fl�ght deck.

Wh�le not the pr�mary cause of a��at�on acc�dents �n 
Austral�a, ma�ntenance-related errors contr�bute to 4.5% 
of the o�erall a�rcraft acc�dents. In 1998, an Austral�an 
project sur�eyed l�censed a�rcraft ma�ntenance eng�neers. 
The study focused on the e�ents and cond�t�ons that pose 
a r�sk to the safety of the a�rcraft or ma�ntenance workers. 
The most common occurrence reported �n the sur�ey 
�n�ol�ed s�tuat�ons where a�rcraft systems were operated 
�n an unsafe manner dur�ng ma�ntenance. Incomplete 
component �nstallat�on was the second lead�ng occur-
rence. More than 95% of these occurrences �n�ol�ed 
human error. The most common errors �n�ol�ed memory 
lapses and procedural shortcuts. T�me pressures, equ�p-
ment defic�enc�es, �nadequate tra�n�ng, coord�nat�on 
d�fficult�es, and fat�gue are examples of factors bel�e�ed 
to prec�p�tate these e�ents. The Austral�an Transporta-
t�on Safety Board (ATSB) recommended se�eral areas 
that needed to be addressed to m�t�gate the �dent�fied 
concerns. They �ncluded: programs address�ng fat�gue, 
�mpro�ed recurrent tra�n�ng, crew resource management, 
and el�m�nat�ng a blame culture (ATSB, 2001).

human error �s documented as a causal factor w�th�n 
ma�ntenance-related acc�dents (Boquet, detw�ler, hol-
comb, hackworth, Shappell, & We�gmann, unpubl�shed 
manuscr�pt; Johnson & Watson, 2001). Wells (2001) 
reported that hF �ssues are bel�e�ed to be a factor �n 50% 
of ma�ntenance-related acc�dents. Ma�ntenance errors 
can generally be d���ded �nto two major classes: fa�l�ng to 

detect a problem or the �ntroduct�on of an error dur�ng 
ma�ntenance (Marx & Graeber, 1994). Patankar, lat-
tanz�o, & Kank� (2004) exam�ned ma�ntenance A��at�on 
Safety report�ng System (ASrS) procedural error reports. 
W�th�n the�r analys�s, se�eral error themes emerged under 
the category of user error. examples of these user errors 
�ncluded mechan�cs not read�ng or follow�ng the ma�nte-
nance manual, mechan�cs o�erlook�ng requ�red �nspect�on 
�tems, and mechan�cs mak�ng logbook errors.

compan�es are faced w�th �mplement�ng correct��e 
act�ons �n response to these errors and must real�ze how to 
pre�ent such errors. Th�s requ�res organ�zat�ons to mo�e 
from blam�ng an �nd���dual worker to �mplement�ng a 
system�c approach to handle ma�ntenance errors. Johnson 
(2001) suggested that hF programs can �mpro�e safety 
and reduce �ulnerab�l�ty to error—wh�le ma�nta�n�ng 
effic�ency. Therefore, remed�al act�ons must �mpro�e 
performance, ensure that safety pol�c�es and pract�ces 
are cons�stent, and, �n do�ng so, reduce costs. recently, 
the Federal A��at�on Adm�n�strat�on (FAA) released the 
Operator’s Manual for Human Factors in Aviation Main-
tenance (FAA, 2006a). The manual �ncludes chapters 
h�ghl�ght�ng the �mpact of e�ent �n�est�gat�on systems, 
proper use of techn�cal documentat�on, hF tra�n�ng, sh�ft 
and task turno�er procedures, and fat�gue. 

effect��e hF programs, howe�er, requ�re comm�tment. 
Komarn�sk� (2006) recently h�ghl�ghted the requ�rements 
of a successful ma�ntenance human factors (MhF) pro-
gram. Buy-�n from management, as well as the ma�nte-
nance staff, �s �ntegral. W�th full support, attent�on to 
hF becomes a part of the culture, day-to-day operat�ons, 
and an �mportant, protected l�ne �n the budget.

There are a �ar�ety of �nternat�onal approaches to the 
regulat�on of hF programs for ma�ntenance organ�za-
t�ons. Transport canada (Tc) and the european A��a-
t�on Safety Agency (eASA) ha�e establ�shed spec�fic, yet 
d�ffer�ng, regulat�ons regard�ng MhF. These perta�n 
to such �tems as �n�t�al and cont�nuat�on tra�n�ng and 
formal error-report�ng systems. The FAA has not yet 
establ�shed regulat�ons but, �nstead, has created gu�dance 
documents and de�eloped �oluntary report�ng programs 
for ma�ntenance organ�zat�ons. For now, the FAA has 
chosen to adopt a �oluntary rather than a regulatory 
approach to MhF.

object��e one of the FAA’s 2006-2010 Strateg�c Plan 
(FAA, 2006b) Increased Safety Goal �ntends “to reduce 
the commerc�al a�rl�ne fatal acc�dent rate.” Another Fl�ght 
Plan goal targets the pro��s�on of �nternat�onal techn�cal 
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leadersh�p. In support of these object��es, the FAA con-
ducted th�s �nternat�onal sur�ey of ma�ntenance-related 
compan�es to exam�ne employee percept�ons of how 
compan�es are �mplement�ng MhF �n�t�at��es. 

Th�s project assessed the effect of �oluntary �ersus 
regulatory approaches to MhF programs. how are or-
gan�zat�ons apply�ng hF pr�nc�ples �n the�r day-to-day 
operat�ons? What �s the effect of a MhF program on 
the organ�zat�on and on a��at�on ma�ntenance person-
nel? Add�t�onally, �s there a s�gn�ficant d�fference �n the 
�mplementat�on of MhF programs across the �nterna-
t�onal spectrum? 

Th�s paper descr�bes a �ar�ety of safety pract�ces and 
op�n�ons pre�alent among hF managers, qual�ty control 
managers/execut��es, hF tra�ners, and labor organ�zat�on 
representat��es that work �n the �nternat�onal a�rl�ne 
ma�ntenance �ndustry. Because we were unable to system-
at�cally sample respondents, our conclus�ons are l�m�ted 
to a descr�pt��e nature and do not necessar�ly reflect the 
op�n�ons or pract�ces of the ent�re a��at�on ma�ntenance 
populat�on. howe�er, based on our sample, as descr�bed 
later �n the paper, we are reasonably certa�n that we ha�e 
respondents who represent the “best case” representat�on 
of �nternat�onal MhF programs.

mEThOd

Potent�al respondents were �dent�fied �n coord�nat�on 
w�th the Jo�nt A��at�on Author�ty human Factors Work�ng 
Group (pr�mar�ly compr�sed of eASA member states), 
se�eral a�rl�nes, and FAA representat��es. Publ�cat�ons, 
�nclud�ng newsletters and not�ces, were sent to encourage 
�nternat�onal part�c�pat�on. In��ted respondents worked 
�n ma�ntenance organ�zat�ons as eng�neers, qual�ty assur-
ance spec�al�sts, ma�ntenance d�rectors, and mechan�cs. 
respondents �olunteered to part�c�pate �n ad�ance of 
rece���ng the quest�onna�re.

Questionnaire Content
The quest�onna�re conta�ned 66 �tems w�th 12 potent�al 

follow-up �tems. Follow-up �tems were presented based 
upon pre-spec�fied responses to spec�fic �tems. Items 
were organ�zed �nto e�ght categor�es: (1) demograph�cs, 
(2) error management, (3) hF tra�n�ng, (4) fat�gue man-
agement, (5) proact��e hF support, (6) mot��at�on for 
an hF program, (7) hF metr�cs, and (8) organ�zat�onal 
pol�c�es. The quest�onna�re asked respondents for add�-
t�onal �nformat�on about the�r company’s ma�ntenance 
program and any general comments about the sur�ey. See 
Append�x A for the complete quest�onna�re. 

Individual/organizational demographics. respondents 
were asked to pro��de bas�c organ�zat�onal and general 
�nd���dual demograph�c �nformat�on. These �tems �n-

cluded spec�fy�ng the type of ma�ntenance operat�on �n 
wh�ch the respondent was currently employed, country 
of employment, pr�mary regulatory author�ty, job t�tle, 
number of employees �n the�r organ�zat�on, and years of 
exper�ence �n a��at�on ma�ntenance. 

Error management. respondents were asked to com-
ment on the�r organ�zat�on’s approach to human error 
�n�est�gat�ons, �nclud�ng how they used the data. There 
was one open-ended comment �tem for add�t�onal remarks 
about error management.

Human factors training. respondents were asked about 
the�r organ�zat�on’s approach to hF tra�n�ng. The �tems 
focused on how much and what type of hF tra�n�ng was 
pro��ded for employees of the organ�zat�on, the type of 
employees who rece��ed the tra�n�ng, and the credent�als 
of the ma�nta�ners (e.g., l�censed or unl�censed). one 
add�t�onal �tem allowed respondents to pro��de remarks 
regard�ng hF tra�n�ng.

Fatigue management. respondents were asked �f the�r 
organ�zat�on currently had a fat�gue management system, 
pro��ded tra�n�ng on fat�gue management, and �f the 
organ�zat�on recogn�zed fat�gue as a safety �ssue. 

Proactive human factors support. Th�s sect�on assessed 
whether the respondent’s organ�zat�on �alued the�r MhF 
program. Included were �tems �nqu�r�ng �f management 
supported the MhF program �n words and act�on.

Motivation for human factors program. respondents 
were asked to rate the �mportance of �ar�ous factors to 
the�r organ�zat�on when they �mplemented a MhF pro-
gram (regulatory compl�ance, safety, or cost). 

Human factors metrics. Th�s sect�on focused on the 
metr�cs ut�l�zed by the respondent’s organ�zat�on to assess 
the�r hF program. Add�t�onally, respondents were asked 
whether the organ�zat�on ut�l�zed cost-benefit and return-
on-�n�estment calculat�ons to assess the�r hF program. 

Organization’s policies. respondents answered quest�ons 
on the formal or �nformal pol�c�es �n place regard�ng hF 
�ssues. For example, respondents were asked about the�r 
company’s sh�ft hando�er pol�cy and safety pol�cy.

Respondent comments. Two �tems d�rectly asked respon-
dents for general feedback regard�ng the�r organ�zat�on’s 
ma�ntenance program and for any add�t�onal comments 
about the sur�ey. 

sample distribution
An e-ma�l �n��tat�on was sent to 647 potent�al respon-

dents. The e-ma�l �ncluded an explanat�on of the purpose 
of the quest�onna�re, as well as a l�nk to the sur�ey, �nclud-
�ng username/password �nformat�on. All quest�onna�res 
were conducted onl�ne us�ng the Sur�eySage © system. 
Three rem�nder e-ma�ls were sent o�er a one-month 
per�od follow�ng the �n�t�al �n��tat�on. The rem�nder 
prompted the potent�al respondent of the ex�stence and 
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purpose of the quest�onna�re. The quest�onna�re was open 
to respondents for one month from the �n�t�al �n��tat�on, 
after wh�ch the quest�onna�re was taken offl�ne. of the 630 
�al�d e-ma�l �n��tat�ons, 414 returned a �al�d quest�on-
na�re (�.e., defined as respond�ng to at least one content 
�tem), wh�ch resulted �n a response rate of 65.7%. 

sample demographics
respondents represented se�eral occupat�ons w�th�n 

the ma�ntenance workforce, �nclud�ng: management, 
qual�ty control, tra�n�ng, and labor (see Table 1). The 
respondents were employed �n more than 50 countr�es. 
not surpr�s�ngly, g��en the or�g�n of the sur�ey, many 
respondents (39.8%) worked w�th�n the un�ted States. 
howe�er, respondents from many other countr�es par-
t�c�pated, �nclud�ng: canada (8.7%), un�ted K�ngdom 
(7.2%), Austral�a (3.2%), norway (3.0%), and S�ngapore 
(3.0%). A l�st�ng of all part�c�pat�ng countr�es �s �ncluded 
�n Append�x B.

A major�ty of the respondents had a long h�story 
w�th�n a��at�on ma�ntenance, w�th 64.9% �nd�cat�ng 
more than 20 years of exper�ence. respondents worked �n 
ma�ntenance departments where the med�an number of 
employees at the�r company or eng�neer�ng ma�ntenance 
department was 300 w�th a range from a m�n�mum of 1 
to a max�mum of 50,000.

The sur�ey sample co�ered the ent�re a�rcraft ma�nte-
nance �ndustry, w�th more than one-th�rd from an a�rl�ne 
ma�ntenance department, 27.3% from repa�r stat�ons, 
8.9% general a��at�on/bus�ness operat�ons, and 5.6% 
from a tra�n�ng fac�l�ty or ma�ntenance school (F�g. 1).

For those who reported that they worked for an a�rl�ne 
ma�ntenance department or repa�r stat�on, nearly two-
th�rds were from a major carr�er, sl�ghtly o�er 20% were 
at a reg�onal carr�er, and the rema�n�ng worked �n a�r tax� 
and corporate operat�ons.

When asked for the pr�mary regulatory author�ty that 
the�r company’s ma�ntenance operat�ons were des�gned to 
comply w�th, the major�ty of respondents �nd�cated the 
FAA (45.0%). howe�er, as an �nd�cat�on of the d��ers�ty 
of responses, other author�t�es were �dent�fied as well. See 
Table 2 for a summary.

Table 1. Job Title of Respondents. 

Job Role Title 
% of

Respondents

Supervisor/Manager/
Coordinator 37.1

Quality Assurance/Quality 
Control/Airworthiness 28.4

Training 11.9 

Engineering 6.2 

Technician/Mechanic 4.4 

Consultant/Professor 3.9 

Inspector/Investigator 3.4 

Labor Representative 3.1 

Safety Analyst 1.8 

Table 2. Primary Regulatory Authority to Which 
Maintenance Operations Were Designed to 
Comply. 

Regulatory Authority Model N % 

Federal Aviation 
Administration (FAA) 182 45.0

European Aviation Safety 
Agency (EASA) 95 23.5

Local National Aviation 
Authority (O-NAA) 72 17.8

Transport Canada (TC) 36 8.9 

Civil Aviation Safety 
Authority (CASA)(Australia) 19 4.7 

Airline Maint
35.0%

Repair Stn
27.3%

Manu 4.8%

GA/Biz 8.9%

Mil/Gov't
8.2%

School/Trng 5.6%

Other
10.1%

Figure 1. Employment Facility of Respondents. 
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data Analysis
Frequenc�es and proport�ons were calculated for each 

response opt�on across �tems. Percent pos�t��e was calcu-
lated by summ�ng the top two response categor�es on the 
agreement (�.e., agree and strongly agree) and the �mpor-
tance (�.e., cons�derable and great �mportance) scales.

For se�eral �tems, results are spl�t by regulatory author-
�ty model (�.e., cASA, eASA, FAA, Tc, and o-nAA). 
Keep �n m�nd that th�s was the regulatory body that 
the�r company des�gned the�r ma�ntenance programs to 
be �n compl�ance w�th and, therefore, poss�bly not the�r 
country’s regulatory agency. We make th�s po�nt because 
some compan�es across the world may follow FAA or 
eASA regulat�ons e�en though they are not regulated by 
e�ther of those agenc�es.

rEsulTs

motivation for human Factors Program 
Though there are many ad�antages to �nst�tut�ng an 

hF program w�th�n a ma�ntenance operat�on, when asked 
to rate �ndependently the �mportance of se�eral factors 
when the�r organ�zat�on �mplemented an hF program, 
85.7% reported that fl�ght safety was of cons�derable to 
great �mportance. Worker safety was also a h�gh pr�or�ty, 
at 80.9%. Further, o�er three-fourths (79.9%) �nd�cated 
that regulatory compl�ance was also a strong mot��ator. 
o�erall, cost was least �mportant, at 59.7%. 

When we exam�ned responses by regulatory model, we 
found that flight safety was of the h�ghest �mportance for 
cASA, FAA, and o-nAA. For eASA and Tc, regulatory 
compliance was of a h�gh degree of �mportance. See F�gure 
2 for all responses.

regulator support 
Sl�ghtly o�er 40% reported rece���ng support from the�r 

regulator for the �mplementat�on of the�r hF program, 
and 33.9% worked closely w�th the�r regulator to mon�tor 
the�r hF program. When support and working closely were 
broken out by regulatory model, respondents comply�ng 
w�th Tc reported the h�ghest le�el of support (57.1%), 
wh�le those under o-nAA �nd�cated the closest work�ng 
relat�onsh�p (44.4%). See Table 3 for all responses.

Proactive human Factors support
respondents �nd�cated encouragement from the�r 

manager/d�rector of ma�ntenance, w�th 64.8% report-
�ng that sen�or management demonstrated support �n 
words and act�on for MhF. F�fty-n�ne percent �nd�cated 
(agree or strongly agree) that they had a formal means for 
super��sors and workers to pro��de suggest�ons on hF 
�ssues. When spl�t by regulatory model, eASA respon-
dents, by far, expressed the h�ghest agreement, at 71.4%. 

Th�s �s �n contrast to the second-h�ghest group, o-nAA 
respondents, at 60.9% (Table 4).

Keep�ng the l�nes of commun�cat�on open between 
hF personnel and sen�or management �s essent�al for 
a successful hF program. Th�rty-n�ne percent reported 
that the�r company employed a formal method for the�r 
hF spec�al�st(s) to pro��de regular br�efings to sen�or 
ma�ntenance management.

close to 80% recogn�zed the �alue of proact��e hF 
programs. howe�er, only 11.5% �nd�cated hF was an 
expl�c�t l�ne �tem �n the�r company’s budget.

of the 127 respondents who �nd�cated the u.S. was 
the�r country of employment and the�r regulatory model 
was the FAA, 48.8% �nd�cated that they part�c�pated 
�n the FAA’s A��at�on Safety Act�on Program (ASAP), 
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Figure 2. Motivating Factors for Human Factors 
Program.

Table 3. Level of Support by Regulatory Model. 

Regulatory
Model

Support
% Agreement 

Work Closely 
% Agreement 

TC 57.1 35.7 

CASA 46.2 28.6 

O-NAA 39.3 44.4 

EASA 39.1 28.6 

FAA 38.3 31.9 

Table 4. Formal Means for Supervisors 
and Workers to Provide Suggestions. 

Regulatory
Model % Agreement 

EASA 71.4 

O-NAA 60.9 

FAA 55.5 

TC 53.3 

CASA 46.7 
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and 9.4% reported that the�r company was �n�t�at�ng 
act�ons to part�c�pate. Th�s h�gh ASAP part�c�pat�on by 
our respondents re�nforces the fact that our data �nclude 
many of the “best case” examples of operators �n the u.S. 
howe�er, ASAP part�c�pat�on across all repa�r stat�ons 
and u.S. carr�ers �s much smaller. 

nearly 36% of respondents �nd�cated that they were 
act��e part�c�pants �n �ndustry or hF work�ng groups. 
When exam�ned by regulatory model, figures ranged 
from 31.3% to 44.8%, w�th Tc lead�ng the way. 

Organizational Policies
The major�ty of respondents (72.3%), reported that 

they had a formal qual�ty assurance (QA) process such 
as ISo9000. When asked �f the�r QA program addressed 
hF, 46.3% sa�d “yes” and 10.2% sa�d “don’t know.” Most 
(88.6%) reported that the�r company had a formal safety 
pol�cy, and an add�t�onal 7.8% reported an �nformal safety 
pol�cy. These figures were fa�rly cons�stent regardless of 
regulatory model. See Tables 5 and 6 for all responses.

o�er 60% reported a formal sh�ft hando�er pol�cy, 
and an add�t�onal 22% reported an �nformal pol�cy. See 

F�gure 3 for a breakout of sh�ft hando�er pol�cy across 
regulatory model. results were fa�rly s�m�lar; howe�er, 
respondents that reported the�r hF pract�ces were �n l�ne 
w�th eASA were most l�kely to ha�e a sh�ft hando�er 
pol�cy (92.9%).

Interest�ngly, less than half (42.7%) reported the�r 
company had a formal pol�cy to apply hF pr�nc�ples �n 
wr�t�ng or amend�ng techn�cal documentat�on. howe�er, 
an add�t�onal 28% �nd�cated an �nformal pol�cy. 

human Factors Training 
The �ssue of hF �s �ntroduced as part of tra�n�ng for 

new ma�ntenance personnel by 66.6% of the represented 
compan�es. Further, 79.6% (agree and strongly agree) 
recogn�zed the return on �n�estment of �n�t�al hF tra�n-
�ng, and 76.1% recogn�zed the return on �n�estment of 
recurrent hF tra�n�ng. 

G��en d�fferences �n hF requ�rements across regulatory 
agenc�es, we suspected that there could be d�fferences 
�n the matur�ty of tra�n�ng programs. Indeed, th�s �s 
what we found �n that Tc (77.4%) and eASA (71.6%) 
respondents reported ha��ng an ex�st�ng course that met 
requ�rements. respondents regulated by the FAA had 
the lowest percentage (43.4%) regard�ng an ex�st�ng hF 
course. See F�gure 4 for all responses.

howe�er, as �s clear from the figure, �t was not as �f 
others were absent of tra�n�ng. In fact, the�r compan�es 
were �n the process of de�elop�ng a course, send�ng 

Table 5. Quality Assurance Processes by 
Regulatory Model. 

% QA 
Process

% QA Process 
Addresses  

HF
Overall 72.3 46.3 

O-NAA 75.0 55.6 

FAA 74.0 37.5 

EASA 69.9 55.6 

CASA 66.7 40.0 

TC 66.7 50.0 

Table 6. Formal and Informal Safety Policy by 
Regulatory Model. 

Safety Policy 
% Formal % Informal 

Overall 88.6 7.8 

CASA 100.0 0.0 

EASA 93.1 4.2 

FAA 88.7 7.3 

TC 90.0 10.0 

O-NAA 80.0 13.8 
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Figure 3. Shift Handover Policy by Regulatory 
Authority Model. 

0
10
20
30
40
50
60
70
80
90

100

Existing Course Developing a
Course

Send Employees No Course

Overall CASA EASA FAA TC O-NAA

%
 E

nd
or

se
m

en
t

Figure 4. Current Position Regarding 
HF Training. 



6

the�r employees to an ex�st�ng course, or they had h�red 
a consultant for tra�n�ng. one area �n need of �mpro�e-
ment was found for those that des�gned the�r program �n 
compl�ance w�th the FAA. o�er 17% of these respondents 
reported no course. 

For respondents that reported ha��ng an hF course or 
were �n the process of de�elop�ng a course, the top�c areas 
of the course were �n l�ne w�th best pract�ces. For example, 
many reported that commun�cat�on, human error, and 
factors related to fat�gue were co�ered (Table 7).

When asked about the breadth of the�r company’s hF 
tra�ners, the major�ty of respondents (68.5%) reported 
that the�r tra�ners had ma�ntenance/eng�neer�ng work 
exper�ence. Many tra�ners were sa�d to ha�e attended a 
2-5 day hF course (61.7%) and/or a 2-5 day �nstructors’ 
sk�lls course (46.8%). only a few (12.9%) reported that 
the�r hF tra�ners had no formal hF tra�n�ng. When we 
exam�ned the results by regulatory model, cASA, eASA, 
and Tc clearly had �nstructors w�th a well-tra�ned and 
exper�enced background (F�g. 5). By compar�son, for 
those compan�es that modeled the�r program after the 
FAA, a h�gher percentage (23.4%) of the�r tra�ners were 
sa�d to ha�e no formal tra�n�ng.

Error management
one of the key factors for a successful MhF program 

�s the a�a�lab�l�ty of a program to track ma�ntenance error 
e�ents. o�er half (55%) of the respondents reported that 
the�r error data were stored �n a database. d�fferences were 
obser�ed across regulatory model. compan�es model�ng 
eASA requ�rements reported the h�ghest storage of error 
data (65.1%), wh�le those model�ng the FAA were the 
lowest at 49.1%. See Table 8 for all responses.

o�erall, organ�zat�ons reported employ�ng e�ther a 
formal (64.8%) or �nformal (19.1%) program for the�r 
human error �n�est�gat�ons. of these organ�zat�ons, 
32.2% reported us�ng the Ma�ntenance error dec�s�on 
A�d (MedA), 10.5% the human Factors Analys�s and 
class�ficat�on System (hFAcS), 36.6% some mod�fica-
t�on of MedA, and 35.1% �nd�cated they used another 
program not l�sted.

Mo��ng beyond storage of data and �n�est�gat�ng s�ngle 
�nc�dents, we wanted to know �f compan�es had system�c 
programs �n place to re��ew and use the�r error data to 
pre�ent future occurrences. Track�ng trends and the prog-
ress of �nter�ent�ons support the susta�nment of an hF 
program. We found less pos�t��e results w�th�n th�s area. 
For example, less than half (46.5%) of our respondents 
�nd�cated that the�r company re��ewed the�r database �n 
a proact��e manner (Table 9).

Moreo�er, most respondents (70.5%) �nd�cated that 
the�r company generated recommendat�ons from �nd�-
��dual �nc�dents but d�d not e�aluate the effect��eness 
of �nter�ent�ons.

Fatigue management
o�er half (51.3%) of the respondents �nd�cated that 

manag�ng fat�gue was an �mportant element of the�r safety 
management system. The �mpact of fat�gue on safety was 
recogn�zed by 82.1%. howe�er, only 24.9% �nd�cated 
that the�r organ�zat�on had a fat�gue management system. 
Th�s figure was fa�rly cons�stent across regulatory models. 
The �ncons�stency between bel�ef and act�on was further 

Table 7. Topic Areas of Human Factors Course. 

Topic Area % 

Introduction to HF 96.4 

Factors that contribute to human 
error

96.0

Communications 92.4 

Effect of shift work and fatigue 
on performance 

89.8

Event Investigation 74.7 

Shift turnover 78.2 

Other topics 32.9 

Table 8. Percentage Storing Error Data in a 
Database by Regulatory Authority. 

Regulator % in Database 

Overall 55.0 

EASA 65.1 

O-NAA 57.4 

TC 56.3 

CASA 53.8 

FAA 49.1 
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e��dent �n that only 35.9% reported that the�r organ�za-
t�on pro��ded tra�n�ng on fat�gue management. howe�er, 
regulatory adherence was found to ha�e an �mpact w�th 
Tc (45.2%) and eASA (40.8%) report�ng h�gher figures 
than the other regulatory models (F�g. 6).

human Factors metrics
nearly one-th�rd (30.8%) of the organ�zat�ons conduct 

formal hF aud�ts but less than one-quarter (22.6%) ha�e 
an aud�t planned for 2006-2007. o�er half (54.4%) mea-
sure the econom�c and other effects of errors/�nc�dents. At 
present, less than 10% performed a cost-benefit to just�fy 
the�r hF �nter�ent�ons. howe�er, 51% recogn�zed that 
the�r company must �mpro�e the�r return on �n�estment 
data regard�ng hF.

For some respondents, real�zat�on of the benefits from 
th�s �n�estment has begun, w�th 27.2% report�ng cost-

benefit success stor�es as a result of the�r hF �nter�ent�ons. 
When asked for examples of success stor�es, respondents 
shared that the�r compan�es exper�enced a reduct�on �n 
errors, �mpro�ed on-t�me performance, �mpro�ed work-
place des�gn, and reduced on-the-job �njur�es.

dIsCussION

The h�gh response rate (66%; n=414) from exper�-
enced personnel (65% had 20+ years) from more than 50 
countr�es �s �nd�cat��e of the h�gh le�el of �nternat�onal 
�nterest �n ma�ntenance hF. The respondent sample 
l�kely represents the world’s best-case examples due to the 
�oluntary nature of the a�a�lable addresses. The largest 
number of respondents was somewhat e�enly d���ded 
between a�rl�nes and repa�r stat�ons, w�th representat��es 
from tra�n�ng organ�zat�ons and general a��at�on (GA) 
ma�ntenance fac�l�t�es also part�c�pat�ng. The general-
�zat�ons here are most reflect��e of larger ma�ntenance 
organ�zat�ons. That �s appropr�ate, s�nce they were the 
pr�mary target aud�ence of the study. Forty percent 
of the respondents were from the u.S., wh�ch �s also 
cons�stent w�th the current d�str�but�on of �nternat�onal 
a��at�on ma�ntenance act���ty. (K. M�chaels, personal 
commun�cat�on, February 11, 2007). In summary, we 
can attr�bute reasonably accurate conclus�ons due to our 
d��erse �nternat�onal part�c�pat�on.

dur�ng the des�gn of th�s study, we expected to find 
extens��e d�fferences among countr�es because of na-
t�onal regulat�ons regard�ng hF. The charts presented 
throughout th�s report ha�e shown rank�ngs, le�el of 
�nterest, and the nature of hF programs based mostly 
on regulatory model. There were more s�m�lar�t�es than 
d�fferences �n the data.

Ma�ntenance organ�zat�ons �nst�tute hF �n�t�at��es 
because such programs help ensure fl�ght safety and 
worker safety. Most respondents rated those factors as 
h�ghly �mportant. of course, regulatory compl�ance �s �ery 
�mportant for compan�es model�ng regulat�ons from Tc 
and eASA, as shown �n the data. nearly 1,200 u.S. repa�r 
stat�ons comply w�th eASA regulat�ons; therefore, they 
are also mot��ated by requ�rements beyond the FAA.

respondents rated cost �ssues as the fourth most �m-
portant reason for ha��ng an hF program. It �s adm�rable 
that safety and compl�ance are rated h�ghly. 

support From the regulator
Tc was reported as pro��d�ng the most support as 

a regulator. The FAA, eASA, and other local nat�onal 
author�t�es rece��ed about the same rat�ng for the�r sup-
port. In response to these find�ngs, the FAA, through the 
Fl�ght Standards Ser��ce organ�zat�on and, hopefully, other 
author�t�es, w�ll �dent�fy the best ways to empower the 

Table 9. Use of Human Error Data. 

Recommendations are made 
from individual incidents 
investigated.

70.5% 

We review our error database 
periodically to identify concerns 
and plan interventions. 

46.5% 

Senior management uses the 
information as part of a formal 
quality management process. 

43.1% 

Within the past year, processes 
and procedures were changed as 
a result of the analysis of the 
error database. 

33.7% 

Interventions are evaluated to 
assess their effectiveness. 26.9% 

We do not use our human error 
data. 10.8% 
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A��at�on Safety Inspector workforce to pro��de add�t�onal 
hF support to the �ndustry. one example of recent FAA 
MhF support to the �ndustry �s the Operator’s Manual for 
Human Factors in Aviation Maintenance (FAA, 2006a). 
The manual was wr�tten to ass�st compan�es w�th de�el-
op�ng a qual�ty MhF program. The FAA �s also re��s�ng 
the MhF Web s�te (www.hf.faa.go�) and �s de�elop�ng a 
new ed�t�on of the Web-based human Factors Gu�de for 
Ma�ntenance and Inspect�on. The FAA Fl�ght Standards 
Ser��ce �s also tak�ng proact��e measures to enhance and 
clar�fy add�t�onal gu�dance mater�al for �ndustry and for 
FAA personnel. Add�t�onally, Fl�ght Standards extended a 
pre��ous A��at�on Safety Inspector two-day ma�ntenance 
resource management course to three days w�th add�t�onal 
co�erage of hF top�cs. 

Providing human Factors suggestions
o�er half of respondents reported that there were means 

for workers to pro��de hF suggest�ons to the company. 
eASA-modeled compan�es were well abo�e the a�erage. 
Th�s �s a �ery pos�t��e find�ng that �s l�kely related to the 
european requ�rements for s�gn�ficant hF �n�t�al and 
cont�nuat�on tra�n�ng for e�eryone, �nclud�ng manag-
ers. The result �s that hF �ssues and language became a 
shared �alue among all segments of the workforce. That 
appears to be happen�ng �n europe, and the rest of the 
world �s e�ol��ng �n a s�m�lar fash�on.

Event reporting – The good News
We were extremely encouraged to see the le�el of agree-

ment regard�ng formal appl�cat�on of e�ent �n�est�gat�ons. 
Most had a formal or �nformal system. o�er two-th�rds 
of respondents sa�d they were us�ng Boe�ng’s MedA 
or some mod�ficat�on. Th�s extens��e use of the same 
report�ng format could foster data-shar�ng somet�me �n 
the future. e�ent report�ng systems are the fundamental 
foundat�on for excellent hF programs and also for safety 
management systems.

Industry Involvement
Another s�m�lar�ty among the respondents was the�r 

company’s and the�r personal �n�ol�ement �n �ndustry 
and go�ernment comm�ttee work related to hF �n 
ma�ntenance. o�er a th�rd of the respondents part�c�-
pated �n such act���t�es. Th�s figure re�nforces the earl�er 
statement that our respondents represent the �ndustry’s 
best compan�es. of course, th�s could also be an area of 
�mpro�ement.

W�th respect to formal�zed bus�ness processes and 
safety pol�c�es, there were s�m�lar responses from most 
respondents. That means that a trans�t�on to Safety 
Management System w�ll not be a d�fficult concept for 
many ma�ntenance organ�zat�ons.

differences in responses
o�er half of respondents �nd�cated that the�r company 

had an ex�st�ng hF course. respondents who modeled the 
FAA had the lowest figure regard�ng ha��ng an ex�st�ng 
hF tra�n�ng course. In response to the same quest�on, 
respondents model�ng Tc and eASA reported o�er 75% 
percent. Because hF courses are not a regulatory requ�re-
ment �n the u.S., �t was not surpr�s�ng to find the largest 
percentage where no course ex�sted was from compan�es 
that modeled the FAA. ob��ously, th�s suggests that 
regulat�ons are a rel�able means of ensur�ng the presence 
of an hF tra�n�ng program.

Training the Trainer
As ment�oned abo�e, �t �s reasonable to expect that 

compan�es that model the�r program �n accordance w�th 
FAA regulat�ons would ha�e less tra�n�ng than compan�es 
that were requ�red to ha�e tra�n�ng. The quest�on related 
to background tra�n�ng of hF tra�ners clearly �nd�cated 
that hF tra�ners of compan�es wh�ch des�gned the�r 
programs �n compl�ance w�th FAA regulat�ons had less 
formal tra�n�ng �n compar�son to the rest of the world. 
compan�es model�ng FAA regulat�ons were at the bottom 
of the rat�ngs w�th respect not only to hF tra�n�ng but 
also for tra�n-the-tra�ner �nstruct�on for hF tra�ners. For 
respondents that modeled FAA regulat�ons, 23% �nd�cated 
that the�r hF tra�ners had no formal tra�n�ng. 

Many hF �nstructors bu�ld the�r company-spec�fic 
course from the general mater�als they obta�n by par-
t�c�pat�ng, as students, �n other courses. A mult�tude of 
such courses can be found w�th a s�mple Internet search. 
The �mportance of such tra�n�ng, for the tra�ners, cannot 
be d�scounted. of course, tra�ners can also ga�n a lot of 
knowledge by the�r part�c�pat�on on �ndustry comm�t-
tees, attend�ng conferences, and rely�ng on self-study 
mater�als. 

getting the Information to management
Tra�n�ng and safety personnel who are �n�ol�ed �n 

hF programs are frequently �n a pos�t�on to hear stor�es 
about e�ents that often are not s�gn�ficant enough to 
warrant formal report�ng. howe�er, these small e�ents 
lead to larger ones. Thus, attent�on to small e�ents w�ll 
pre�ent larger ones. About 40% of the respondents sa�d 
that hF personnel ha�e formal means to commun�cate 
human factors �ssues to sen�or management. Wh�le that 
�s a respectable number, there �s s�gn�ficant opportun�ty 
to expand such commun�cat�on. Scheduled meet�ngs, 
b�-weekly or monthly, ded�cated to the d�scuss�on of hu-
man error and e�ents �n the ma�ntenance en��ronment 
�s a �ery easy way to formal�ze th�s report�ng.
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The human Factors of Technical documentation
Proper use of techn�cal documentat�on rema�ns a h�gh 

pr�or�ty for the �ndustry. Fa�lure to follow procedures �s 
the number-one cause of most negat��e e�ents. often 
the fa�lure to use the documentat�on �s assoc�ated w�th 
an hF-related �ssue. Many respondents’ compan�es had 
a formal or �nformal pol�cy to apply hF cons�derat�ons 
to the de�elopment or mod�ficat�on of documentat�on. 
effect��e use of error-report�ng systems �s an excellent 
way to ra�se human factors-related attent�on to techn�-
cal documentat�on and procedures. e�ent �n�est�gat�ons 
must dr�ll down to the reason(s) that people d�d not 
use the documents. hF �ssues are often a root cause of 
documentat�on-related e�ents.

using Error data – The Challenges
We ha�e already commented on the excellent efforts to 

�n�est�gate, report, and record e�ent data. A major�ty of 
respondents sa�d that e�ent �n�est�gat�ons lead to recom-
mendat�ons. howe�er, fewer respondents reported that 
processes and procedures were changed �n the last year as 
a result of the e�ent database. We found that sl�ghtly o�er 
a quarter of compan�es ha�e e�aluated the effect��eness of 
the�r �nter�ent�ons. These numbers strongly suggest that 
the error data are not be�ng used to �ts full potent�al.

human Factors metrics
Th�rty-one percent reported that the�r organ�zat�on 

conducted some type of hF aud�t. Fewer respondents 
were plann�ng such an aud�t for 2006-2007. These ques-
t�ons d�d not define what was meant by hF aud�t; thus, 
�t �s d�fficult to draw reasonable conclus�ons about aud�ts. 
howe�er, the numbers are low; thus, th�s appears to be 
a fert�le opportun�ty for �mpro�ement.

o�er half of the respondents reported that the�r 
company measured the cost of e�ents. Few respondents’ 
compan�es tr�ed to cost-just�fy hF �nter�ent�ons, wh�le 
o�er half of the respondents recogn�zed the �mportance 
of demonstrat�ng the return-on-�n�estment �n human 
factors programs. The FAA Operator’s Manual for Human 
Factors in Aviation Maintenance offers a method to calcu-
late return on �n�estment. howe�er, to do th�s properly, 
compan�es must track errors, est�mate the cost of errors, 
and the cost of the �nter�ent�ons to calculate sa��ngs. As 
pre��ously noted, few compan�es are track�ng errors and 
�nter�ent�ons o�er t�me, wh�ch makes calculat�ng sa��ngs 
o�er t�me �mposs�ble.

Fatigue management systems
one of the strongest find�ngs of th�s sur�ey �s related 

to fat�gue �n a��at�on ma�ntenance. The major�ty of 
respondents acknowledged the �mpact of fat�gue on 
ma�ntenance work. howe�er, only a quarter of them had 

a fat�gue management system and sl�ghtly o�er a th�rd 
del��ered tra�n�ng related to fat�gue management. These 
numbers strongly suggest that the a��at�on ma�ntenance 
�ndustry and the regulators must mon�tor th�s s�tuat�on 
and �mplement programs to ensure that worker fat�gue 
management systems pro��de cont�nu�ng safety.

IN summAry

Th�s study re�nforces the bel�ef that ma�ntenance hu-
man factors (MhF) programs are �aluable and �mportant, 
and there are a �ar�ety of such programs throughout the 
world. For organ�zat�ons that model agenc�es w�th regu-
latory requ�rements, the hF programs are more w�dely 
adopted, and the hF �nstructors are g��en more tra�n�ng 
to prepare them for the�r respons�b�l�t�es. regardless of 
the �ar�ety of �nternat�onal regulat�ons on MhF, the 
�ndustry reports that fl�ght safety and worker safety are 
the pr�mary reasons to ha�e such programs.

hF programs reduce cost and foster cont�nu�ng safety 
and control of human error �n ma�ntenance. Th�s sur�ey 
found that the best targets of opportun�ty for �mpro�e-
ment are use of e�ent-data report�ng, creat�on of a fat�gue 
management program, and �ncreased use of data as a 
means of track�ng errors o�er t�me to just�fy the cost of 
hF programs. 
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APPENdIx A
International survey of human Factors status in 

maintenance Organizations

Welcome to the International Survey of Maintenance Organizations. This survey is designed to assess the 
present state of human factors in the international aviation maintenance industry. The survey items target key 
human factors issues such as training, error investigation and company safety policies. We are interested 
in what human factors elements your organizations are implementing and if those initiatives are designed to 
meet the requirements of the FAA, EASA or other regulatory bodies. We will distribute a final report describing 
the results of the survey when completed. 

The Civil Aerospace Medical Institute (CAMI) adheres to World Medical Association ethical standards, public 
law, and federal policies for safeguarding the information submitted by participants in this survey. This in-
formation will be protected to the extent available under applicable laws and regulations and no individually 
identifiable information will be included in the published report. Additionally, identifying information will not be 
retained once the data collection is done. Participation in the survey is completely voluntary. Please feel free 
to make any comments that you have regarding the survey in the comment section at the end of the survey. 
This survey has been approved by the OMB (#2120-0713). 
Please skip any item on the survey that you feel does not apply to you or your organization, as well as those 
that you do not feel qualified to answer. 
 
If you feel that the majority of the questions do not apply to you or your organization, you may exit the survey 
at anytime by clicking the ‘Cancel Survey’ button on Page 5. Exiting the survey early will not exclude you from 
receiving the final report.

1. Do you work for a...  (Please select one response.)   

•	 Airline Maintenance Department
•	 Repair Station (Maintenance, Repair, Overhaul-- Entire A/C)
•	 Repair Station (Maintenance, Repair, Overhaul-- Components only)
•	 Manufacturer
•	 General Aviation/ Business Aircraft Operations 
•	 Military/Government Fixed Base Operator
•	 Other Military/Government
•	 Maintenance School/Training Facility
•	 Other

(Display when response for item 1 is “Repair Station (Components only)” or “Airline Maintenance 
Department or Repair Station (Entire A/C.)”)
What type of airline maintenance operation do you work for?

•	 Major Carrier
•	 Regional Carrier
•	 Air Taxi/Charter Operator
•	 Corporate

2. In which country are you currently employed? (Please type answer below.)
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3. Which is the primary regulatory authority your maintenance operations are designed to be in 
compliance with? 
 

•	 Civil Aviation Safety Authority (CASA)
•	 European Aviation Safety Agency (EASA)
•	 Federal Aviation Administration (FAA)
•	 Transport Canada
•	 Other National Aviation Authority

(Display when response for item 3 is “Other NAA.”)
Please specify your primary maintenance human factors regulatory requirements: (Text box pro-
vided)

4. How many employees work for your Maintenance and Engineering Department or company? 
(Please enter number.)       

5. What is your job title?          

•	 Human Factors Manager
•	 Quality VP/Director
•	 Quality Manager
•	 Maintenance VP/Director
•	 Maintenance Manager
•	 Human Factors Trainer
•	 Labor Organization Representative
•	 Other

(Display when response for item 5 is “Other.”)
Please specify your job title: (Text box provided)

6. How many years of aviation maintenance experience do you have?    

•	 Less than 1 year
•	 1-5 years
•	 6-10 years
•	 11-15 years
•	 16-20 years
•	 More than 20 years

7. What is your organization’s approach to human error investigations?   

•	 A formal process or program
•	 An informal process or program
•	 No process or program, however one is being planned for implementation
•	 No process or program and no immediate plans

(Display when response to Item 7 is “A formal process or program” or “An informal process or program”)
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Which of the following approaches does your operation use to investigate human error? (Please 
select all that apply.)

•	 Maintenance Error Decision Aid (MEDA)
•	 Human Factors Analysis and Classification System (HFACS)
•	 Our own modification of MEDA
•	 Other

If you selected “Other” please specify the approach used to investigate human error in your 
maintenance operations: (Text box provided)

8. How are your human error data being used? (Please select all that apply.)   

•	 We review our error database periodically to identify concerns and plan interventions.
•	 Within the past year, processes and procedures were changed as a result of the analysis of the error 

database.
•	 Within the past year, we bought new tooling or enhanced the workplace because of human factors 

issues identified in the error database.
•	 We review our error database to assess the effectiveness of interventions.
•	 Senior management uses the information as part of a formal quality management process.
•	 Recommendations are made from individual incidents investigated.
•	 Recommendations are monitored to see if they are implemented.
•	 Interventions are evaluated to assess their effectiveness.
•	 We do not use our human error data. 

9. Does your company participate in the FAA’s Aviation Safety Action Program for voluntary error 
reporting?

•	 Yes
•	 No
•	 Initiating actions to participate

10. Are your human error investigation data in a database?     

•	 Yes
•	 No
•	 Do Not Know

11. Does your company track corrective actions as a part of your formal process to manage human 
error events? 

•	 Yes
•	 No
•	 Do Not Know

12. Does your company have a written discipline policy regarding error reporting?  
•	 Yes
•	 No
•	 Do Not Know
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13. Does your company conduct a formal human factors audit in your maintenance organization?

•	 Yes
•	 No
•	 Do Not Know

14. Does your company have a maintenance human factors audit planned for 2006-2007?

•	 Yes
•	 No
•	 Do Not Know

15. How many formal human error event investigations has your company conducted in the past 12 
months?  (Please enter number.)      

16. Additional Comments on human error management (Text box provided)

17. Does your company have maintenance human factors personnel with an academic degree in a 
human factors-related discipline?

•	 Yes
•	 No
•	 Do Not Know

18. Does your company have maintenance human factors personnel with work experience in hu-
man factors? 

•	 Yes
•	 No
•	 Do Not Know

19. Does your human factors specialist prepare the curriculum and teach your maintenance human 
factors course?

•	 Yes
•	 No
•	 Do Not Know

20. Does your company introduce human factors as part of your new employee training for mainte-
nance personnel?

•	 Yes
•	 No
•	 Do Not Know

21. Does your company offer human factors continuation training to maintenance personnel?

•	 Yes
•	 No
•	 Do Not Know
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(Display when response for Item 21 is “Yes.”)
How many hours of human factors continuation training for each licensed aircraft maintenance 
engineer/mechanic are offered per 2-year period? (Please enter a numeric response.) (Text box 
provided)

22. Does your company offer human factors continuation training to all staff?

•	 Yes
•	 No
•	 Do Not Know

23. About what percentage of your managers has received at least 4 hours of human factors train-
ing? (Please enter a percentage between 0 and 100.)

24. About what percentage of your licensed aircraft maintenance engineers/licensed mechanics 
has received at least 4 hours of human factors training? (Please enter a percentage between 0 and 
100.)

25. About what percentage of your unlicensed aircraft maintenance engineers/mechanics has re-
ceived at least 4 hours of human factors training? (Please enter a percentage between 0 and 100.)

26. About what percentage of your maintenance support staff has received at least 4 hours of hu-
man factors training? (Please enter a percentage between 0 and 100.)

 (For questions 27 to 31: Our/We refers to your maintenance organization.)

27. Our organization’s current position regarding human factors training is:

•	 We have an existing course that meets the requirements.
•	 We are in the process of developing a course to meet the requirements.
•	 We send our employees to existing courses or hire a consultant to do this training.
•	 We do not have any plans for development of such a course.

(Display when response for Item 27 is “We have an existing course that meets the requirements” or “We are 
in the process of developing a course to meet the requirements.”)

The human factors course covers the following areas: (Please check all that apply.) 

•	 Introduction to human factors
•	 Effect of shift work and fatigue on performance
•	 Communications (e.g., Inter-team, Crew Resource Management)
•	 Factors that contribute to human error
•	 Event investigation
•	 Shift turnover
•	 Other

If you selected “Other” please specify the areas your human factors course covers: (Text box pro-
vided)
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The course(s) is designed for: (Please check all that apply.) 

•	 Licensed Aircraft Maintenance Engineers/Mechanics
•	 Non-licensed Aircraft Maintenance Engineers/Mechanics
•	 Trainers
•	 Supervisors/Managers
•	 Quality Auditors
•	 Planners
•	 Degreed Engineers
•	 Other

If you selected “Other” please specify who your human factors course was designed for: (Text box 
provided)

28. We recognize the return on investment value of initial human factors training.

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

29. We recognize the return on investment value of recurrent human factors training.

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

30. We recognize the value of proactive human factors programs.

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

31. We measure the economic and other effects of errors/incidents.

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

(Our/We refers to your maintenance organization.)
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32. What training do your human factors trainers have: (Select all that apply)

•	 Academic degree in human factors or related field
•	 Have a University/College diploma
•	 Attended a short (2-5 days) human factors trainers course
•	 Attended a short (2-5 days) instructor skills course
•	 Have maintenance/engineering work experience
•	 Are licensed mechanic/engineers
•	 Have no formal training 

33. Our human factors trainer(s): (Select all that apply) 

•	 Develop the training content and materials
•	 Use materials the company purchased
•	 Use freely available materials
•	 Need more training materials

34. Human factors is introduced as part of our new employee training for maintenance personnel:

•	 One day course
•	 Two day course
•	 Computer-based course
•	 Other

35. Additional Comments on human factors training. (Text box provided)

36. We have a fatigue management system.

•	 Yes
•	 No
•	 Do Not Know

(Our/We refers to your maintenance organization.)

37. We provide training on fatigue management.

•	 Yes
•	 No
•	 Do Not Know

38. We recognize that fatigue is a safety issue.

•	 Yes
•	 No
•	 Do Not Know
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39. Our manager/director of maintenance actively supports maintenance human factors in words 
and in actions.

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

40. We have a formal means for supervisors and workers to provide suggestions on human factors 
issues.

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

41. We have a formal method for our human factors specialist(s) to provide regular briefings to se-
nior maintenance management. 

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

42. We receive support from our regulator (e.g., Federal Aviation Administration, European Aviation 
Safety Agency, Joint Aviation Authorities, or National Aviation Authority) in the design and implemen-
tation of our human factors program. 

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

43. We work very closely with our regulator (e.g., FAA, EASA, JAA, or NAA) to monitor our human 
factors program. 

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree

44. We are active participants in industry or government human factors working group(s).

•	 Strongly Disagree
•	 Disagree
•	 Neither Disagree nor Agree
•	 Agree
•	 Strongly Agree
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Please rate the relative importance of each factor in the decision of your organization to implement 
a human factors program.

45. Regulatory Compliance

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

46. Flight Safety

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

47. Worker Safety

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

48. Cost

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

49. Does your company have a safety policy?

•	 Formal Policy
•	 Informal Policy
•	 No Policy

50. Does your company have a policy to apply human factors principles in writing or amending 
procedures?

•	 Formal Policy
•	 Informal Policy
•	 No Policy

51. Does your company have a shift handover policy?

•	 Formal Policy
•	 Informal Policy
•	 No Policy
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52. Does your company have a policy for considering human performance limitations in production 
planning?

•	 Formal Policy
•	 Informal Policy
•	 No Policy

Please rate the importance of these factors on your company’s safety management system. 

53. Formal human factors program

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

54. Human factors training

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

55. Fatigue management

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

56. Error reporting system

•	 Not At All
•	 Limited Importance
•	 Moderate Importance
•	 Considerable Importance
•	 Great Importance

(Our/We refers to your maintenance organization.)

57. We have a formal quality assurance program like ISO9000 or a continuous improvement pro-
gram.

•	 Yes
•	 No
•	 Do Not Know
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58. Our quality assurance program explicitly addresses human factors.

•	 Yes
•	 No
•	 Do Not Know

59. We ensure that our service providers and suppliers have a quality assurance program. 

•	 Yes
•	 No
•	 Do Not Know

60. We have an explicit line item in the budget for human factors interventions. 

•	 Yes
•	 No
•	 Do Not Know

61. Additional comments on proactive actions taken to support a human factors program at your 
company. (Text box provided)

62. We perform a cost-benefit or return on investment calculation to justify our human factors inter-
ventions.

•	 Yes
•	 No
•	 Do Not Know

63. Our management demands return on investment calculations in our proposed program plans.

•	 Yes
•	 No
•	 Do Not Know

64. We have success stories and positive examples of the cost-benefit of our human factors inter-
ventions.

•	 Yes
•	 No
•	 Do Not Know

(Display when response for item 64 is “Yes”.)
Please share your success stories of the cost-benefit associated with your human factors interven-
tions.  
     (Text box provided)

(Our/We refers to your maintenance organization.)

65. We must improve our return on investment data regarding human factors programs.

•	 Yes
•	 No
•	 Do Not Know
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66. Our return on investment efforts have demonstrated the value of safety-related human factors 
interventions.

•	 Yes
•	 No
•	 Do Not Know

67. Additional comments on your company’s maintenance program. (Text box provided)

68. Please enter your comments and suggestions about this survey. (Text box provided)
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APPENdIx B
list of Countries responding to survey

Argentina
Australia
Austria
Bahrain
Belgium
Bolivia
Brazil
Canada
Chile
China
Colombia
Cyprus
Denmark
Ecuador
El Salvador
Finland
France
Germany
Greece
Greenland
Guatemala
Hong Kong
Hungary
Ireland
Italy
Japan
Korea

Kuwait
Luxembourg
Malaysia
Malta
Mexico
Netherlands
New Zealand
Norway
Panama
Peru
Philippines
Poland
Portugal
Romania
Singapore
Slovenia
South Africa
Spain
Sweden
Switzerland
Taiwan
Thailand
Turkey
United Arab Emirates
United Kingdom
United States of America
Venezuela




