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Abstract

The most careful and consolidated risk analysishoud, as FTA, ETA, FMEA/FMECA, focus attention on
system reliability. But, looking at OHS, a deep lgsia on European data on accidents at work andiank
environment in general, shows how reliability idyoone aspect of safety problem. These methods dénen
hardly adaptable when the main aim is to obtaiuantjtative assessment of risk for workers; besiddser
methodologies are nearest to OHS but give onlyitgiak results like HAZOP, obase their analysis on not-
dimensional values, fixed by analyst on persongleeences, like methods proposed by UNI EN 1050, by
standard MIL-STD-882c and by AISS. RATE is proposeda new quantitative methodology for OHS,
particularly dedicated to SMEs considered as thstnmeresting from these aspect. The paper commpare
hypothesis and procedures which traditional quaintdé methodologies and RATE are based on, to give
evidence at the main approach aspects that haxe rrwodified in order to move from reliability to GH

1. Reliability and OHS serious but more frequent and often linked to cawuse
The most careful and consolidated risk analysisdiﬁ:ekrent fro;n faults. d K coll dnf
Looking at data on accidents at work, collecteanfro
metho_ds, as FTA, ETA FMEA/FMECA, focus EUROSTAT or national agencies following ESAW
attention on system1 reliability. . (European Statistics on Accidents at Work)
It can be tc_)ld the_y re affected from the hlstorixza_l methodology, it is possible to notice that the nemb
developed industrial sectors, as nuclear or chelrnlcao]c accidents due to faults or malfunction is lovoer

that is to say, sectors where fault consequenaes arsubstantially equal to the one produced by other

the most important because of the effects on W'decauses.

scale they can produce. So we can say that the Maif,ia has been analyzed in such a way to show
target of these methods s to protect a great n“mbeaccidents according to deviation from standard
of potential victims from “catastrophic” events tha behaviour; it could be possible to observe that the
could be generat_eq by system faults. . greatest part of accidents are due to causes like
Then, the association reliability-safety derivimgrh slipping, stumbling, falling, wrong body movement
this point of view, appears due to the fact tirathis with or’without pﬁysical ,stress as far as shock
kind of factories, risks which workers are subjdcte fright, aggression and so on ' ’
to, while doing their ordinary duties, are secogdér Anotﬁer great part of accidents is due to loss of
compared to the consequences of “not-reliability” control of means of transport, tools or machineséh
Despite the importance of these industrial seins accidents can be related to a’malfunction but@lso

of the technological related risks, it must be notWrong worker's behaviour or to other factors.

f(?[Lgotten :hat Itths tessentlag'to;‘oguts apttle(ntlt(?]erlemn There are, without any doubt, accidents strictly
other sectors that are subjected 1o 1iSks thales® o 5ted to faults, as electrical problems, explosjo
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Incidence rate

fire, overflow, breakage, collapse, but their total

number is not prevalent if compared to the other’’
causes. Besides, there isn’'t a meaningful incidefice = - =
this kind of deviation even as regards consequence .. |
seriousness. wo I —]
3000 ‘
Table 1. Deviations from standard behaviour and r E ‘ ‘
related accidents. Subfhuige. Givtodiey Siiploit Skl gl Joif SR
Temporary Permanent Death restese
injuries injuries 01-9 employees. [@10-49 employees [@50-249 employees W250 or + employees
10 Deviation due to electrical problems, explosion, fire 3.567 230 47
20 Deviation by overflow, overturn, leak, flow, . . . .
vaporisation, emission 28 965 622 36 Flgure 2 ACCldentS by Company Size and economic
30 Breakage, bursting, splitting, slipping, fall, collapse of aCtiVit
Material Agent 98.887 3.912 114 y

40 Loss of control (total or partial) of machine, means of
transport or handling equipment. handheld

tool, object, animal 333168 13722 561 % of workers

50 Slipping - Stumbling and falling - Fall of persons 108.783 7.996 163 60

60 Body movement without any physical stress

(generally leading to an external injury) 165.294 5.347 107 50 r
70 Body movement under or with physical stress

{generally leading to an internal injury) 89.768 2412 28 40 —

80 Shock, fght. violence, aggression, threat. presence 9.726 457 32

30

Then it's important to consider another aspect: thez

most widespread size of enterprise. Looking at

ESAW and ESWC (European Survey on Working
.. . . . 4]

COI"IdItIOﬂS) documentS, the ma.]onty Of WOI’keI’S flt Manufacturing Construction Wholesale Transport Health and Other All workers

|nt0 Category of SME and mining an:ar:;ail Commjnnit;tions social work  services
30 01 (interviewee works alone)  [2-9 workers [@10-49 workers W50 or + workers
25 - [ ] — Figure 3. Workers wearing PPE by company size
and economic activity.
20 -
15 - — These considerations move once more attention from
reliability to manpower. Besides, occupational treal
10 - - and safety is even more important in SMEs since
5 || L their core competencies are based on skilled
manpower. Absence due to accidents at work can
0 ; ; —— ; —— . have higher consequences in terms of productivity
W;Zﬂr;g 29 1043 5099 100-500  >500 for a small enterprise than for a large one, where
employees can be easily interchanged.
Figure 1. Workers percentage by company size. RATE (Risk Analysis by Threshold Evaluation) was

born just as specific methodology for OHS
In general the incidence rate of accidents at vierk evaluation in SMEs, and take origin from two
higher in small and medium size local units asimportant observations.
compared to local units employing more than 250The first one is that the main methodologies that
employees. were developed taking in account OHS problems
Besides, workers in the smallest companies are lessiore than reliability, like HAZOP for example, give
likely to wear personal protective equipment. lodlo  only qualitative results; in other cases, like roeth
units with at least 50 workers, about 30% wearproposed by UNI EN 1050, by standard MIL-STD-
personal protective equipment half or more of the882c and by AISS, we can see that analysis arelbase
time as compared to 14% of those working alone oon not-dimensional values, fixed by analyst on his
22% of those working in local units with 2 to 9 personal experience. So quantitative analysis doesn
workers. have any link with real data.

Following this point of view, we can find other

authors’ works, as for example [8], where a new

gualitative tool for OHS is developed; as regards

SMEs, [7] proposed a methodology based on not-

dimensional values.
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By the other hand, authors that look after religbil In such circumstances, relationships usually
methods mainly study great risks; particularly #®r considered in analysis are only the ones between
not attention about SMEs, following the idea thmat t machines included in a production line, or between
solve great firms safety problems means to solveworkers and machines, reflecting the idea that
SMESs problems too. accidents can be due only to system malfunctions.
An important improvement of these methodologiesAs regard SMEs, instead, the presence of other kind
derives from those authors that introduce the humamf “unexpected relationships” must enforce the idea
factor, as for example [6]; however, it might be that the whole system is not simply the sum of its
observed that an important point in [6] is the parts, but that it's necessary to give great ingure
introduction of operator support systems OSS thatlso to other elements that appear only when the
often cannot be proposed in SMEs because of thearts are considered as related and not only gtesin
lack of resources and less sensibility about saéety units.
shownFigure 3. For example this “hidden risks” could be
Besides, there are some operations, especially imterferences between different operations thae tak
SMEs that preserve artisan or simply processirgj, th place in the same area but that have nothing to do
could not be subjected to automation. one to another; so risks for workers are related to
In any case, it is never made a comparison betweegeometrical elements or logistics, not to machinery
results that can be obtained in the two differentfaults. In this case it is clear that operations
approaches; the fact that research goes on in auchconsidered as single units could be safe, butahes
separate way, suggests a second observation. could not be said for the whole system.
This second observation is that reliability methodsIn this case work environment has a role in
are hardly adaptable when the main aim is to ol#tain producing risks, as happened also if we take into
guantitative assessment of risk for workers, bezausconsideration other OHS aspects, not related to
there are some important OHS features thataccidents, as professional diseases.
traditional reliability methods can't easily matas It is clear that events harmful to health, not
will be described afterwards in the paper. instantaneous as accidents but long-term as the
We will compare hypothesis and procedures whichexposition to various physical agents, inadequate
reliability methods and RATE are based on, to giveworking stations and so on, could not be neglected,
evidence at the main approach aspects that hadwve to as shown from ESWC interviews.
modified in order to move from reliability to OHS. Trying to understand if traditional reliability nietds

can find this kind of risks and if it's possible adapt
2. Hidden risks them for a quantitative analysis of OHS, we face an
objective difficulty in application because of the
approach followed by these methodologies.
For example if we try to use a fault tree analysis
find and quantify risks for workers, we can sed tha
the Top Events increase excessively if compared

L ) ; . with a reliability analysis, because dangerous sven
risks”, that are due to relationships between diffie for workers, from an OHS point of view, are

system elements, workers included; relationships th innumerable.

usually are not taken into considergtion beca_lusqt,s not possible to reduce the Top Events numimer o
they're unexpected anq not necessary in processing., .- pay attention, because, if you look at the
Often no one realizes the presence of thISconsequences for workers, all these events have a

Lelﬁtlo_nshlps, becalluse ttheyr_e tdtueth tof V;'r?hn%comparable importance: as a matter of fact, data
fe aV|otl|Jrs,.Wr§'r\1/IgE ayouts, t(')r Just 1o te act. ?confirm that it is not possible to associate specif
reg_;x_eg Y, :jn S ((ijera 'C:ES aré no dpreuse yﬁonsequences at deviations from standard behaviour,
codilied and organized, SO tnere 1S a degree Ohqinar in terms of type of injury nor in terms of
freedom and uncertainty in workers operations. - fini

This fact distinguish substantially a SME from g bi Seriousness ot Ijury.

: .~ So, it's almost impossible to detect all Top Events
company, where the presence of productlon lines ithout following a precise scheme for their
defined _roles and duties anq a very high degree Ondividuation; in any case the subsequent risk
automation allows to define risks related to

. . . analysis will be particularly time consuming.
operations in a more precise way.

That is t that a bi . ¢ h There is a sort of “weakness” of these methodokgie
_hatis to say that a big company 1S a System Where, regards the determination of Top Events: they
if two operations are related, relation type andieno

i K 4 wh ; deviati ¢ have to be fixed by analyst, therefore it must be
IS known and where, in any case, devialions omy,,qq .\ eq that traditional methods as FTA cannat fin
standard behaviour are probably due to systemstault

First of all, to face OHS problems, it is necesdary
define which are the risks for workers that havedo
quantified by a methodology.

Studying the problem of accidents causes, we eealiz
that there are a lot of risks, that we called “leiald
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the “hidden risks” simply because they have toe a 3. Useful data for risks quantification
analyst’s hypothesis.

So OHS is an ambit where comes out t
fundamental necessity to define a procedure able t

identify methodically all risks for workers. o
This i what we do in RATE. and that is s first UANIY risks for workers that depend from causes
! ifferent from faults.

feature: create a graphical scheme that could be g )
grap o0 RATE uses data on accidents at work as a base

complete representation of all possible interastion sk vsis. b think that h "
between system elements, under the hypothesis th Qf NSk analysis, because we think that homoggne
etween input data and waited results is fundarhenta

risks derive only from these interactions or from
for a correct approach.

elements themselves. Fr n f injuries is not commonly available or
The scheme is then functional to show all possible equency oT Injuries 1S not commonly avallab'e o

risks for workers; it's analyst duty only to asstei quickly evaluated for a small enterprise. Accident
the corresponder;t risk value data eventually recorded might be not statistically

That is to say, we think is fundamental that artalys significant due to the relative low number of
don't have to fix Top Events on their personal OC¢UTTENCES.

experience, but simply follow a procedure that ¢psin 51% d!fferenély from Wzatt hsppenshW|th_Iqllure:;1bl
them to find all risk as easily and objectively as NEre IS an european database where it 1s po €
find a large amount of data on accidents at work;

heAnother reason why it's difficult to apply traditial
eliability methods to OHS, is due to type of data:
ey're referred to faults, so are inadequate to

possible. data are collected in an homogeneous way in fifteen
. nations following a methodology called ESAW.
Potential risks for workers As regards collecting information about professiona
diseases, a methodology called EODS (European
Component 1 Occupational Diseases Statistics) has been prepared
to create another European database. At this stage
Section 1 | | Component 2 data are not recorded with an amount of detail to
enable their use inside a risk assessment
Component 3 |/ methodology, but they could be an interesting fitur
' J development.
o Component 1 ' So in RATE methodology, we establish to use
Section 2 ESAW data to calculate risk values that have to be
Component 2 associated to every interaction founded by anatyst

the risk matrix.
Figure 4. Risk matrix Following ESAW methodology, accidents are

collected by a certain number of variables; so data
So the analyst divides a system in sections andan be selected using this variables and become mor
components, creating the risk matrix illustrated inand more specific.
Figure 4. Every matrix cell can contain an It is then possible to obtain specific occurrence
interaction between components, that is to sagla ri frequency for every economic activity, type of
for workers. deviation, mode and type of injury, size of entisgar
Methodology simplicity is then assured from thetfac geographic location, and so on.
that, looking a scheme comprehensive of all paaénti Data to be used in RATE are selected by economic
interactions, is enough that the analyst makesaap e activity, contact (that is to say a mode of injurgnd
comparison between couples of components towumber of days lost.
identify risks that really exist. It's then clear how this procedure brings analgst t
The possibility, given from matrix, of comparing find just risks for worker and not failures or gene
couples of components even if belonging to differen events: as a matter of fact, when the analyst dimd
sections, to different operations or to different interaction he identifies a mode of injury for werk
workers, even if completely disconnected to eachchoosing from a list including hundred type of
other, is just what assures the individuation ofcontacts defined by ESAW.
“hidden risks”.
However, it is clear that RATE objectivity and 4. Resultsaccuracy

goodness of results are related to precise d u dAttend to OHS in SMEs, implies another different
about the way to divide system in sections and_ . . ) :
point of view that should be a key point for a risk

components. , . assessment methodology: available of results for
Once created a right system scheme, the key mint i '

the availability of a value to assign to every risk workers, that is to say an easy display of resarits
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methodology ability to give evidence to risks ahd t evident: if safety is analyzed in SMEs, it is
necessary safety devices that have to be used facceptable to consider a standard behaviour and can
their reduction. be satisfied by a risk assessment; instead, in afse
So the idea is that methodology may induce angreat risks and particular systems, as for exarnge
approach where analyst evaluate-compare-correct, iohemical ones, it is necessary an approach that
a very easy and direct way; in a way that could besearches for precision, as reliability methods do.
understood from workers and lead to the growth ofCharacteristic risk values in RATE are obtained
their sensibility with regard to safety. starting from the examination of frequency data and
In other words the aim is to obtain a methodologyfrom the observation that less serious accidents
that could be used for design; this means thehappen more frequently and occurrence frequency
possibility to have a threshold value that permitsgoes down when consequences seriousness increase.
SME to easily know how much it is far from an So we decided, following data trend, to fix
acceptable safety level. magnitude as the inverse of mean frequency value in
The importance of this threshold will be best order to obtain a mean risk value of one. This reean
explained below; first it's necessary to underfinat  risk value represents a generic accident and ladirot
this simplicity, the fact we want results availabled  accidents will have a characteristic value higher o
comprehensive for workers, is not exactly related t lower than one proportionally to the frequenciegda

a precise gquantification of events but rather vath (Paragraph 6).

system safety assessment. Even as regards calculations that have to be made
So we consider acceptable for a SME that outpusubsequently to combine single risks and obtain
values could be approximate, as long as they arsection risk indexes (that represent the global
statistically meaningful. Results accuracy is thenmeasure of system safety and the analysis final
another aspect which makes RATE approach veryesult), hypothesis on which RATE is based, are
different from reliability traditional methodologie quite different from the ones adopted by reliailit
The approximation we introduced interests two methods.

different aspects: elaborations that have to beemadin these last methodologies, a precise analysis is
on frequency data on accidents at work to find riskmade for every Top Event, which aim is to describe
values that have to be associated to interactionsexactly the event and all its consequences; this is
calculations that have to be made to find the aigly rather improbable as regards to accidents for werke
final result starting from single risk values. because there can't be any certainty about the
In the first case the idea from which we startethége =~ consequences of an anomalous event when we speak
risk values have to be assigned to interactiona in about human beings and not mechanical systems.
very easy and intuitive way, for example using So we decided to follow once more Limit States
values taken from tables, as happens in civilmethodology for civil engineering: here concurrent
engineering where load values stressing a structuréactors for combining loads are provided in order t
are provided from technical law. take in account the reasonable sceneries that may
This gets rid designers of necessity to establisidevelop.

exactly real values acting on structures, on thesba Similarly in RATE we establish to use concurrent
that values provided are the result of large dtedis  factors to take into account the fact that morentha
analysis, that designers may not be interested toone risk could happen at the same time, because ris
Clearly, this is an “approximate” approach, becauseare related each other or because operationsatket t
the structure is not verified exactly in all place in adjacent areas can suffer from consegsence
configurations in which it will be. of events that have occurred in the vicinity.

Taking inspiration from this methodology, in RATE Starting from this assumptions we decided to fix
“characteristic” risk values are derived from concurrent factors on the basis of the number of
statistical data; once calculated these charatiteris matrix cells that have been filled; so a factor a
values, analysis can be made without take intchigher if in the same section there are a lot skgi
consideration the data origins. that is to say there is an high probability thagrén

It must be observed how, in civil engineering, this will be simultaneousness.

approach is accepted as long as designer considersAs we said, this is an approximate procedure, not a
standard situation: when he calculates a strudaure exact one, but it takes reasonable in account this
from standard behaviour he must assign particulaphenomenon and allows to maintain the desired
loads, found with specific and more precise method simplicity: as a matter of fact, analyst
investigations. doesn’t have to establish all possible links and
So the approach differences between RATE andtonsequences coming from or producing a Top
traditional reliability methods become even more
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Event, but have only to consider relationshipsremaining part of risk, that is to say that it istn
between two elements. possible to reach a risk value equal to zero.

In any case, the aim is to get over the laboriousThis may seem “not too much” for prevention, but it
elaborations that bring to a precise risksmust be noticed that take as target an improvement
guantification and move towards an approach wheref the mean situation, means reducing the total
risk is estimated, where it's possible to take innumber of accidents over time.

account effects like simultaneousness without beindJnder this hypothesis the unit value will gradually
forced to identify them with precision. become representative of a lower number of
A method where few factors represent a complexaccidents: this is equal to consider a lower thokesh
configuration and allow not to worry about further value, so safety measure will be more restrictivero
specifications. time.

5. Threshold value and safety devices 6. Brief RATE presentation

Therefore, the only aspects on which analysts bave In order to provide a clear explanation of RATE
pay attention are a good initial scheme that briogs methodology, we summarize here the procedure.

a complete risks identification and the choice of When applying RATE a system is analysed
safety devices that have to be introduced to lislg  according to a functional logic, that will lead tiwe
indexes of every section under threshold value. identification of the following elements:

Further differences that come out as regards tdsection: a portion of the process that can be
reliability methods depend first of all from thecfa considered independent from a logical or functional
that safety devices are not considered as systeis pa point of view.

and included in analysis but introduced later asComponent: a part of the system which can be
corrective measures for safety problems. physical, geometric or spatial as far as a proftegs
Then there is a clear threshold value to establistor material, operator, etc. having an active roléhie
results acceptability, differently from traditional process.

methods where are available only generic referencefs we said before, at this stage any safety dethiee
provided from technical literature for great accitle ~ system has been provided with is not considered, bu
In RATE instead threshold guides the analyst inwill be introduced later in analysis.

safety devices identification, assuring systemAfter splitting the analysed system into its seusio
correction and improvement. and components, it is necessary to build the risk
Data that can show the influence of safety devices matrix in Figure 4, where risks arising from
accidents frequency are not available; as ainteraction of such elements are identified andecdod
consequence in RATE devices are introduced by &o a cell (i, i) in the risk matrix is filled onlif
safety factor able to express an efficiency levelcomponent i represents a potential source of danger

following this rule: for the worker.
- 100% risk reduction if safety devices fully erase In the same way, a cell (i, j) is filled if the @mtaiction
the problem; between the i-th and the j-th component may lead to
- 80% risk reduction if safety devices are arisk for the operator.
automatically activated, It must be underlined that risks to be considemed a
- 50% risk reduction if safety devices are not only those coming from interaction of
activated by workers. components belonging to the same section, but also

We underline once more as this factor representshose coming from the interactions between differen
only an assessment of the real possibility of risksections.

reduction from a safety device; in any case wekthin Once identified all possible risk for workers,
that this assessment is coherent with RATEfrequency and magnitude should be quantified in
hypothesis. order to assign a value to every cell in the risk
In the same way, threshold value for comparingmatrix.

analysis results is the unit value representing theSo analyst uses data on accidents at work coming
generic risk: as a matter of fact it represents thdrom EUROSTAT or national agencies database,
possibility that one risk takes place inside oneselecting them by ESAW variables called “economic
section; all sections that will have a risk indewér  activity”, “contact — mode of injury”, and “numbef
than one could be considered reasonably safe. days lost”, in order to find three level of freqoes
Take the unit value as threshold have doubledata, one for temporary injuries, one for permanent
meaning: consider acceptable an improvement of thénjuries, one for death, related to contacts hapgen
mean general situation and consider acceptable m the sector of the company he’s analyzing.
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Then he calculates the mean frequency value in th§Vhen safety measures are introduced RIs are
three severity cases and fix magnitude as the sever calculated as follows:
magnitude is then multiplied with frequency valde o
every contact. At the end analyst adopts the mean R, =CF[(R- X SR [r)
value of risk as characteristic risk value. See for kS
exampleTable 2. (2

+ / ) . — .
Table 2. Calculation of characteristic risk values in iizjw' OF 1R kDZSj i)
manufacturing sector.

Analyst can obtain an Actual RI if he's analyzing a

Temporary Freque Permanent Fr Characteristic

Risk 8 gk Death M Risk
ney ney

e o nL e system already protected by some devices, or a
rough, conre Mot ngers 27815 Design RI when he takes in account all the possible
o e o s« additional safety measure that will be introduced t
s s v T protect the system.

Songop e | sl In both cases the reference to consider acceptadble

2 Trappe e et i 20 results is provided from the comparison of RIs with

63 Trapped, crushed - between 28.827
64 Limb, hand or finger tom or cut off 1771
69 Other group 60 type Contacts 348 4
70 Physical or mental stress 2741 0.
71 Physical stress - on the

musculoskeletal system 90.491
72 Physical stress - due to radiation

noise, light or pressure 449
73 Mental stress or shock 150!
79 Other group 70 type Contacts 263
80 Bite, kick, etc. (animal or

human) 4730 0.0
81 Bite 368
82 Sting from insect or fish 307 0
83 Blow, kick, head butt, strangulation 1676 0,
89 Other group 80 type Contacts 193
99 Other Contacts - Modes of Injury

not fisted in this classification 2,624,

threshold value, as shownkingure 5.

0,01 L |

Total number of accidents §43.875
Mean risk value

Then, by equation (1), analyst can realize a’ w. e w10 I
combination of identified risks to take in account e sl DR —Tresnod
links and simultaneousness; the final output iSskR ) )
Index (RI) for every section: Figure 5. Example of comparison with threshold
value.
RIi =CR IR +i§j(¢/| CF; IRy) @ 7. Conclusion

It's clear that, historically, the attention on esgf
Whe"‘:‘: . . problems might start from the biggest risks andrnfro
R = risk of the i-th section of the system, caloeéat o most dangerous systems, but it's also cledr tha
as the sum of the risk values in the cells of they,e interest in this problems produced, over tiare,
section; increasing sensitiveness on safety, that now brimgs

CF; = concurrent factor for section i, calculated aspay attention also at small enterprises and at fisma
the ratio between the number of cells identified asiisks” that characterize them.

risk sources and the total number of cells of t/@& g4 e think that it's necessary to introduce arclea

section; distinction between great risks and the “small” gne

¥; = system concurrent factor for the i-th section, 4t js to say between risks that interest a lot of
calculated as the ratio between the number ofdfille people inside and outside the factory, and risks

the risk matrix. _ o they're doing their ordinary duties.

This is called "Basic RI", because it is calculated The |ast one’s low seriousness doesn’t have tagbrin
considering the system without any safety measurgy 5 superficial approach because they have often a
installed, with the aim to make workers aware @f th high frequency, because, if we consider the whole
most intrinsically dangerous sections of the system productive system, they're related to a great numbe
At last this risk indexes can be reduced adding tof workers, and at last because, if nobody takes ca
system all safety devices needed to bring indexegpout them, there will be never developed effective
under a threshold value. , safety devices, better than the existent ones.

In particular, safety measures act reducing therpese risks must not be neglected, and it's negessa
component risk r of each section;Sy the safety {5 convince ourselves  that approach and

factor (SF) we introduced before. methodologies developed for great risks analysis
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can't be simply “adapted”, because they're based on
different and inappropriate hypothesis.

Furthermore, if aspects as methodologies simplicity
or complexity could be neglected because they coul@]
be not relevant if results are good, it must not be
forgotten the presence of “weaknesses” in relighbili
methods, due to the absence of an objective way to
find Top Events which analysis starts from, the

absence of data as failure rates, the absence of a
threshold value to compare analysis results.

[10]

These are the main problems which RATE gives
solution, fixing a procedure to identify risks, ngi

data on accidents at work that are available, up-to
date, homogeneous, related to a great number of

occurrences European Union-wide, and at

last

introducing a threshold value that allows to previd
an effective instrument for benchmarking too, both
between companies belonging to the same sector and

between

companies belonging to different

geographical areas, providing results that coule gi
evidence to differences between different European
states or regions.

[1]
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