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high technology 
based work in 
many cases 
requiring some 
level of 
automation. This 
aspect increases 
complexity 
imposing 
continuous work i
control room. This
requires               
appropriate 
conditions for 
easy, comfortable
and secure 
human-computer 
interactions. 
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International 
standards and best 
practices are 
followed in this 
sector together 
with legal 
obligations due to 
its criticality.  
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Shift work is 
frequent in some 
professional 
groups: those 
ensuring 24h 
supervision in 
critical areas, as 
well as those 
involved in 
emergency 
interventions. In 
many cases, these 
interventions are 
carried out at open 
air & under severe 
weather 
conditions, which 
increase the 
variability and 
uncertainty of the 
system.  
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Service 
specifications tend 
to be relatively 
stable but the 
participation of 
different 
municipalities from 
a region managing 
a natural resource 
may potentiate 
some conflicts. A 
good leadership 
and high 
competencies are 
required to avoid 
or manage some 
potential conflicts.  
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The quality of 
communication
this sector in te
of specific 
vocabulary, cla
accuracy & tim
is a major 
resource. The 
of quality in 
communication
can lead to erro
or misses with 
negative impac
on safety/secu

ent Guidelines 
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The use of ICT in 
this sector is very
diversified. 
Anyway, human-
centred design 
principles allowing
for easy, efficient 
and safe human-
computer 
interactions shoul
be followed.  
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International 
standards and best 
practices are 
followed in this 
sector together 
with safety & 
quality regulations 
regarding the final 
product and each 
phase of the 
process. Due to 
the number of 
stakeholders 
involved in each 
process, there is a 
huge variability a 
procedures and 
plans. 
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The food sector 
involves a diversity 
of working 
conditions, which 
are specific of 
each phase & 
specific domain. 

Most working 
conditions in the 
food sector involve 
night and shift 
work with the 
purpose of 
providing 
consumers with 
good quality & 
required quantity of 
food in due time. 
The variability of 
working conditions 
in the sector is 
huge. 
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The complexity 
and diversity of the 
food process 
involving so many 
stakeholders, has 
a potential for 
conflicts that can 
result from 
supplying delays or 
lower quality than 
expected. Within 
the same 
organisation, any 
potential conflict is 
easily managed 
but conflicts 
between different 
stakeholders are 
more difficult to be 
managed, which 
increases 
variability and 
uncertainty.  
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ICT is a very 
important resourc
in this sector. A 
wide variety of 
equipment is used
in a daily basis an
multiple situations
These new 
technologies are 
an important 
support to 
diagnosis, surgery
reanimation, etc. 
International 
standards & 
regulations direct 
HCD and each 
technology must 
be approved by 
health authority.  
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Being a very 
critical sector 
where human life 
is currently on 
stake, every act 
must comply with 
defined 
procedures.  
Planning is also in 
practice but the 
frequency of 
emergencies 
requires a strong 
organisation & 
cooperation 
together with the 
ability to  
manage the strong 
variability & 
uncertainty. 
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The Health sector 
imposes 24h work, 
which requires 
night & shift work. 
These schedules 
must take into 
account hours of 
continuous service 
and needs for 
breaks and rest in 
order to favour the 
best operational 
conditions of all 
actors. The risks of 
a non compliance 
with human factors 
related requests 
are very high and 
must be prevented. 
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The variety of 
goals, the required 
expertise to 
perform the tasks 
and useful time for 
it are factors of 
variability, 
uncertainty & 
complexity. There 
is a potential for 
conflicts but they 
are usually 
overcome by each 
actor’s 
professional 
awareness of 
related risks.  
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The use of 
computer systems
is intensive, main
for the analysis of
data and frequent
based on complex
forecasting 
algorithms. 
Substantial 
resources tend to
be devoted to the
stability and 
updating of these 
computer systems
International 
standards and 
usability request 
must be followed 
hardware and 
software design. 
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Procedurisation 
has been 
intensified, 
particularly in 
recent years. 
However, the high 
system complexity 
and dynamics, and 
the great number 
and diversity of 
stakeholders 
appears to raise 
considerable 
challenges for the 
development of 
suitable 
procedures and to 
planning. 
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Work tends to 
impose high 
variability in terms 
of pressure, 
working hours and 
objectives, among 
others. 
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High number and 
diversity of goals, 
amongst which, 
multiple and 
dynamic conflicts 
may emerge. 

Ti
te
sig
hig
wi
im
de

A
va

ila
bl

e 
tim

e 
an

d 
tim

e 
pr

es
su

re
 

me pressure 
nds to be 
gnificant and 
ghly variable, 
th potential 

mpacts on 
ecision-making. 

Irreg
hours
frequ
high 
stres

C
irc

ad
ia

n 
rh

yt
hm

 
an

d 
st

re
ss

 

T
 

ll
b

ti
 

ular work 
s tend to be 

uent and under 
levels of 

ss. 

High lev
stress a
pressur
erode te
collabor
high pe
and goa
achieve
to be hi
rewarde
may po
compet
amongs
membe
Regard
collabor
distribut
decision
tend to 

Te
am

 c
ol

la
bo

ra
tio

n 
qu

al
ity

 

Q
ua

lit
y 

an
d 

su
pp

or
t 

vels of 
and 
re may 
eam 
ration. Also, 
rformance 
al 
ement tends 
ghly 
ed, which 
tentiate 
itiveness 
st team 
rs. 
less, team 
ration and 
ted 
n-making 
be valued. 

Highly var
it tends to 
exposed to
multiple 
stakeholde
dynamic s
organisatio
strategies 
goals. 

of
 th

e 
or

ga
ni

sa
tio

n 

iable, as 
 be 
o 

ers and 
hifts in 
onal 
 and 



RESOLUTE

WWW: www
Email: infore

 

R
es

ou
rc

es
 

Pu
bl

ic
 &

 L
eg

al
 O

rd
er

 &
 S

af
et

y 

Extensive
and diver
resources
managed
this, the 
forecastin
resource 
and plann
allocation
significan
challenge
normally 
considera
uncertain

E D3.5 European Re

w.resolute-eu.org 
es@resolute-eu.org

av
ai

la
bi

lit
y 

Tr
ai

ni
ng

 &
 

Ex
pe

rie
nc

e 

e levels 
rsity of 
s to be 
d. Despite 

ng of 
 needs 
ning their 
n poses 
nt 
es and is 

ably 
. 

Highly skille
specialised s
that must me
different leve
certified train
Refreshmen
training is al
requirement
tends to con
“excessive” 
variability of 
qualification

esilience Manageme

g 

Ex
pe

rie
nc

e 

Q
ua

lit
y 

of
 

C
om

m
un

ic
at

io
n 

d and 
staff 
eet 
els of 
ning. 
nt 
so a 
t, which 
ntrol 

f 
s. 

The coordinatio
multiple 
stakeholders a
many different 
types of resour
particularly und
emergency 
response 
scenarios, is 
strongly reliant
the availability 
high quality 
communication
Communication
must meet the 
needs of 
demanding and
uncertain 
environments a
the potential ne
to make decisio
under significa
time pressure. 

ent Guidelines 

 

H
um

an
 C

om
pu

te
r 

In
te

ra
ct

io
n 

an
d 

op
er

at
io

na
l s

up
po

rt
 

on of 

nd 
 
rces, 
der 

t on 
of 

ns. 
ns 
 

d 

and 
eed 
ons 
nt 
 

Increased use of 
computer systems
and automation, 
which may 
intensify 
interdependencie
but also provides 
significant 
additional 
resources for 
coordination and 
synchronisation. 

Complex 
simulation softwa
and decision 
support systems 
are well embedde
into operations. 
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Strong presence of 
procedures at all 
levels of this 
sector. Abidance 
tends to be 
particularly critical 
for both 
operational and 
legal reasons and 
therefore, also 
strongly enforced. 
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Employment 
conditions tend to 
be stable. On-the-
job conditions may 
be highly variable 
and unpredictable, 
and often may 
require exposure 
to significant 
hazards. 
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This tends to be 
minimised by 
clarity of roles and 
strong hierarchical 
engagement. 
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The variety of 
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Increased use of 
computer based 
systems may 
increase 
interdependencie
but also provides 
significant 
additional 
resources for 
communication & 
coordination. This
requires human 
centred design & 
human factors 
concerns to ensu
safe & efficient 
human computer 
interactions, 
particularly in 
critical situations &
related variability,
uncertainty & 
the potential need
to make decisions
under significant 
time pressure. 
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Being services in 
this sector very 
formal, they are 
strongly supported 
by procedures at 
all levels.  
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Conditions are 
likely to be very 
stable and 
supported by 
robust contractual 
relations. 
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Goals are likely to 
be numerous. 
They can be 
difficult to 
determine and with 
complex relations 
amongst 
themselves. 
Conflicts tend to be 
amongst many 
different goals and 
involving multiple 
stakeholders, 
which renders 
decision-making 
highly complex and 
potentially 
uncertain. Conflicts 
may emerge 
amongst team 
members, as views 
on issues may 
differ significantly. 
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Communication
are very critica
this sector. 
Transport invol
regulation & 
control, safety 
security actions
private or share
ways, drivers, 
pilots, controlle
or common use
All these eleme
of the transport
system rely on 
communication
information.  
Autonomous 
vehicles tend to
more depende
on real time 
communication
ITSs provide th
technology for 
communication
requests with t
aim of improvin
safety & efficie
and increasing
complexity & 
variability. 
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Nowadays driving
or piloting, as wel
as most tasks in 
the Transport 
sector, involve 
human computer 
interactions. Safe
and efficiency of 
these interactions
require complianc
of design, content
& conditions of us
with international 
standards, usabili
requests & 
transport 
regulations.    
Human computer 
interactions in the
transport sector 
are varied & 
subject to a wide 
variability related 
to each technolog
and its context of 
use. 
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Being a very 
critical sector 
where safety and 
security are major 
concerns, 
international 
standards & best 
practices are 
usually followed.  
Transport 
operators plan 
their activities and 
define procedures 
complying with 
safety, efficiency & 
security requests.  
As incidents, 
accidents or simply 
breakdowns occur, 
the transport 
sector requires a 
strong organisation 
& cooperation with 
other sectors to 
respond to sudden 
or emergency 
situations. These 
aspects give rise to 
a wide variability & 
uncertainty. 
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Night & shift work 
are frequent in the 
transport sector. 
Schedules and trip 
planning must 
comply with human 
factors related 
requests for the 
tasks performance 
in safe conditions. 
Driving or piloting 
vehicles or 
controlling traffic 
require continuous 
work focusing 
attention for long 
periods, which 
create conditions 
for drowsiness & 
loss of control.  
Breaks and the 
required sleep 
hours are the main 
request for 
operational 
conditions of every 
actor in this sector. 
The wide variability 
is also an issue to 
be considered. 
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Being a very 
complex and broad 
sector involving 
different 
stakeholders,  

the variety of goals 
is specific for each 
one but there are 
common purposes 
(safety, security & 
efficiency)  

although the 
existence of 
competition, 
particularly in the 
professional 
transport. 

Thus, there is 
some potential for 
conflicts in the 
frame of business 
competition. In the 
private transport 
(road) some 
conflicts occur that 
rely on unsafe 
attitudes & 
behaviour.  

Great variability of 
goals & conflict 
resolution.  
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Informal 
communication
tends to fulfil 
fundamental 
operational role
often due to the
specific nature 
complexity of it
contents. The 
attempt to 
formalise and 
standardise the
communication
practices may 
cause them to 
erode and redu
their effectiven

ent Guidelines 
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In view of the 
continuously 
growing presence
of automation and
the increased 
complexity of 
operation and 
safety control 
systems, these 
aspects assume 
an increasingly 
critical role. 
Interactions are 
rapidly becoming 
more diverse, 
dynamic and 
variable. 
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International 
standards and best 
practices are 
common. Political 
scrutiny and legal 
obligations tend to 
impose strong 
compliance 
regimes. This is 
particularly 
relevant for the 
nuclear industry, 
where public 
scrutiny also plays 
an important role. 
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Shift work is 
frequent and in 
many cases under 
severe weather 
conditions. Risk of 
being exposed to 
dangerous goods 
and substances is 
frequent. 
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Product/service 
specifications tend 
to vary according 
to market trends, 
namely variations 
in oil prices. 
Operation tends to 
involve numerous 
stakeholders and 
different (often 
subcontracted) 
organisations, 
which may 
potentiate 
conflicting goals 
and needs. 
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xperience strong 
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ajor maintenance 
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very 5 to 8 years). 
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ressures tend to 
e strong and 
ghly variable 
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arket changes. 
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n potential losses 
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om breaching 
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Communication
are very critica
this sector at a
levels: researc
including desig
missions and 
control tasks, a
well as analysi
and reporting. A
elements of thi
sector rely on 
communication
and information
following strict 
formal procedu
The variability o
communication
terms of nature
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High technology 
involved in Space
Research and its 
continuous 
development 
require main 
concerns about 
human computer 
interactions.  
Safety & efficienc
of these 
interactions requi
compliance of 
design, contents 
and conditions of 
use with human 
factors requests 
and expected and
unexpected 
external 
conditions. Due to
the uncertainty in 
this context, 
human-computer 
interactions are 
subject to a wide 
variability. 
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Very critical sector 
where safety and 
security are major 
concerns. The 
innovative features 
of this sector, 
sometimes out of 
previous 
experience, require 
long time research 
with experiments 
towards the 
required 
construction of 
knowledge to 
support plans, 
define procedures, 
direct training and 
make decisions.  

The wide variability 
is also an issue to 
be managed.  
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Working around 
the clock, 
sometimes orbiting 
the Earth in 
weightless 
environment, 
including times in 
the dark or light 
and various time 
zones, are hard 
working conditions 
that are common 
to astronauts. The 
remaining people 
work for the 
planned missions 
also on an around 
the clock basis. 
The wide variability 
is also an issue to 
be managed.  
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Very complex 
sector but 
centralised and 
subject to a strong 
leadership, 
rigorous discipline 
and regulated 
teamwork.  
Every work is 
directed to 
politically defined 
goals. Thus, there 
is no room for 
conflicts of goals or 
even conflicts 
among actors that 
could impact the 
work. In case of 
any identified 
potential for 
conflict, the 
excellent expertise 
and leadership are 
the keys for conflict 
resolution. Some 
variability occurs 
but, being a very 
closed and 
controlled system, 
there is no room 
for a great 
variability. 
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