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Consolidated Resolution on Road Traffic
Multi-disciplinary crash investigation

Note by the secretariat

1. At its fifty-ninth session the Working Party &oad Traffic Safety (WP.1) invited
all member Governments to send information to tberetariat on national practices on
multi-disciplinary crash investigation (MDCI), amelquested the secretariat to compile the
information into a formal document to be submittedconsideration at the sixtieth session,
with a view to possibly include it in the Consolidd Resolution on Road Traffic (R.E.1)
(ECE/TRANS/WP.1/127, para. 50).

2. The majority of the respondents indicated thasle investigations are the task of the
police in their countries. The present documerluithes information received from member
Governments from countries where MDCI is in place¢ases where brochures were sent,
they are circulated as Informal documents.

3. Taking into account the comprehensive inforntaiod the documented success of
the MDCI in all the countries where this is implertex], the secretariat is of the opinion
that such good practices should be widely spreadhis end WP.1 may wish to consider
either including MDCI as a new chapter into the Switated Resolution on Road Traffic
(R.E.1) or drafting a separate best practice on MIMEafting work could be easily done
by a small virtual group of experts from countrigkich are the most advanced on this
subject.

Please recycle@
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Belgium

In-depth investigation in Belgium: the Belgian Cash Research Team
(BART)

4, In 2009 the Belgian Road Safety Institute inladwbration with the Flemish
authorities, launched BART, a multidisciplinaryatrproject that thoroughly examines lorry
crashes on regional roads. The project had a téofddjective: on the one hand, it
developed a research methodology for a multidis@py investigation of traffic crashes;
on the other hand, detailed information was callécbout the causes of lorry crashes and
recommendations for road safety improvement measueee derived from this.

5. During the pilot project 125 judicial files obad-crashes that took place between 1
January 2000 and 31 December 2006 were analyzéfile&lconcerned closed procedures.
At least one lorry was involved in the crash, watmaximum of three other vehicles. Only
crashes for which a judicial expert was appointeztenconsidered. The research team
investigated which elements caused or influenced dfash. The method used was an
adaptation of the Scenario Analysis developed lyitthdepth crash investigation team of
"Institut national de recherche sur les transpatsleur sécurité" (INRETS) "Etudes
Détaillées d'Accidents" (EDA), France.

6. While there is a strong demand for "on-the-spotish research in Belgium (as
opposed to retrospective research as it was coedluat the BART pilot project), the
implementation of such a team is pending. This &@nihy due to the lack of legislation
concerning “on-the-spot” investigation in BelgiuWithout legislation:

(@) The team is not authorized to enter the looatib the crash. Police are
obliged to release the crash location as soon ssilye; therefore the research depends on
the police’s goodwill to let the team investigateeatheir own investigation is completed;

(b)  All the gathered information (interviews, intigation of the vehicles, etc)
can be confiscated,;

(c) Researchers can be called to witness in a oblatv;
(d)  Researchers are not authorized to study the taguments;

(e) If the researchers become aware of certaimoéfg they are obliged to report
this to the legal authorities.

7. An appropriate legal framework is needed forepehdent in-depth investigation,
ensuring that research does not depend on the dgbafiihe police and legal authorities
and that protection of the participants in a crasim be guaranteed when they are
interviewed.

Denmark

Danish Road Traffic Crash Investigation Board

8. The Danish Road Traffic Crash Investigation Blo@klB) is an interdisciplinary
group of experts engaged in in-depth analysesegfuient and serious types of road traffic
crashes. The AIB investigates the circumstancesdifidual crashes in order to form a
precise picture of the underlying factors and tmpite knowledge of road traffic crashes
for the benefit of improved road safety; based oB'@\findings other institutions may take
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preventive action against road traffic crashes. Miaedate of AIB is not to determine guilt
or innocence in a legal sense.

9. The AIB carries out analyses based on availaidéerial from the police, vehicle
inspectors, road authorities, hospitals/emergemoyns and the Department of Forensic
Medicine. The Board complements this material vitshown investigation of the vehicles
involved and of the scene of the crash, and intersiwith the parties involved therein as
well as any witnesses, the police and the resara.te

Working procedures

10.  AIB thoroughly analyzes crashes within estéigits themes to gain a thorough
knowledge and understanding of these types of emsfihe analysis methods are
qualitative and focus on the interaction betweeadrasers, roads/surroundings and the
vehicles before, during and after the crash.

Choice of crash themes

11.  When AIB chooses a new crash theme, a sulgeatiaritized which has, in many
ways, been targeted a problem area. By choosihgrad, a starting point is taken from one
or several of the following criteria:

(@)  The development of the crash statistics requiteser unearthing and
analysis;

(b)  More knowledge is required within a particudaea;
(c) Other research in progress needs further ilgagsig;
(d)  Particular types of crashes receive speciatemess in the public arena;

(e)  The Minister for Transport requests AIB to gsala particular problem.

Data collection

12. The collection of information on the particulenashes is performed partially in
cooperation with the Police and partially as AlBign investigations.

13.  In connection with starting a new theme, AlBees an agreement with a range of
police districts for support with the investigatiathe Police inform AIB when a crash

within the theme occurs. The Police will also sumnaocar inspector to the crash location,
who will perform an ordinary investigation, equalthe investigation normally performed

for fatal crashes and performs a car inspectiortlvBupplements AIB’s investigation. The
Police also detain the implicated vehicles, untBA car inspector has investigated it. AIB

has access to the Police material.

AIB’s own investigations

14.  As soon as possible after the crash, AIB’s pslagist will contact the people
implicated (or relatives, if implicated are deadsaverely injured) and the witnesses to
arrangevoluntary interviews. The interviews with the implicated ayenerally performed
at their residence or in the hospital, while intews with witnesses are done by phone.

15.  Within a week of the crash, AIB inspect thestrdocation and the implicated
vehicles. The crash location is inspected by AlBispection group (road engineer,
policeman and car inspector). The inspection ctss$ a detailed record of the road
conditions, determination of the overview condiipassessment of the traffic conditions
etc. The party’s location before, during and after collision is assessed, and the stretch of
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the road is driven as closely as possible to thig/ggpresumed course. This drive is video
recorded. Often the inspection takes place so aften the crash, that the marks from the
crash can be recorded to supplement the Police&riada

16. The vehicles are inspected by a policeman am@rainspector. The inspection

includes an investigation of the vehicle’s conditia record of the damage (which is
important for determining the speed and directibthea moment the collision occurs) and a
comparison of the vehicles in order to documentattieal collision. Based on the damage
in the cabin the effect of the safety equipment pedonal injuries are assessed.

17.  The above mentioned is a description of thenrpaints in a standard investigation.
There are, in practice, always discrepancies. Samstit is not possible to perform all of
the elements and sometimes there is a need folesnpptary investigations. Sometimes
supplementary investigations are made for all @astithin the same theme.

18. In addition to material from the Police andithmvn investigations, AIB gathers
information from a range of bodies:

(@) information on the roads is obtained from tbeadr authorities, e.g. maps,
diagrams, traffic numbers etc;

(b)  information on the vehicles is obtained frora tegister of motor vehicles;

(c) information on the implicated is obtained fréne criminal register, driving
licence register etc. AlB's doctor gathers furtheformation on the injuries and their
treatment from the hospital.

4.  Analysis and crash report

19. When the crash material has been colledtedcdurse of the crash is analyzed. The
first step is the preparation of a detailed refporvhich the circumstances of the crash are
described and analyzed, with contributions from ttwad inspector, psychologist,
policeman and car inspector. This is all written wtereupon the Crash Investigation
Board handles the report in two ways. This is regbéor all relevant crashes, so in the end
there is one report for each crash. These cragrtsepre confidential and therefore only
for internal use.

5.  Theme report

20.  When there is a crash report of each processstl, an analysis is performed across
the individual crash reports. Finally, based ors thhalysis, a concerted theme report is
prepared, containing the following:

(@  Areview of the crash and injury factors andentying factors;
(b) A description of the special issues concertimgycrashes;
(c)  AIB’'s recommendations for initiatives to prevéhnis type of crash.

21.  AIB’s general recommendations for crash preeerdre based on an analysis of the
measures which, could have prevented or limitedrtividual crashes.

22.  The theme report is AIB’s interpretation of tesults within the specific theme. All
data used in the theme report are depersonalized.

C. Analysis methods

23.  AlIB’s analysis of the specific crashes aimgitghlight the conditions leading to the
crash occurring. There is no weight added to resipdity or legal offences, but naturally
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there is often a connection between clear offeraes a significant percentage of the
crash’s cause.

24.  The analysis is performed following a fixed hwetology which remains unchanged
since AIB's first theme analysis. By using a fixegtthodology, the crashes are more
uniformly and thoroughly analyzed, so that the gsialand conclusions do not stop with
the most obvious explanations.

Establishment of the events

25.  The first element in the analysis of the cliadlo establish the events. The events are
described, including significant conditions frone theriod before the crash, the conditions
in the seconds up to the crash, such as avoidaraenvres, the collision and a
description of the vehicles and the final positioh¢he parties.

26. AIB determines the most likely events from tlellected data, including
explanations from witnesses and those involved.idportant tool in this process is the
"PC Crash" programme in which various possible ates can be simulated.

27. Emphasis is placed on conformity between thahadamages and injuries to
vehicles and persons and the simulated injurigsil&ily the simulated movement patterns
and the vehicles’ simulated final positions shoodshform to the actual conditions which
are determined from the tracks left behind etc. Wvtiee events have been identified, the
conditions which led to the crash are identified.

Information processing procedure

28. When the probable events have been determére@nalysis is performed in the
road user’s "information processing" in the secangdmediately prior to the collision. The
analysis is based on a methodology that was otlgidaveloped in Sweden (TRK'’s Crash
Investigation Board. Reporting of a research assagt. Stockholm 1978) and on
additional work by AIB.

29. The first step in the analysis of the informatprocessing is to determine what is

the "important information", i.e. the informatioeeded so that the crash could have been
avoided, and determine when the information shdalde been gleaned. The information

will typically be the signal the road user shoul/é reacted to (if they had been seen and
understood correctly). Often this will consist ofeml danger signal, but not all parties in a

crash have a danger signal.

30. The next step is to determine if the road hseraccess to the necessary information
with enough time to avoid the crash. If the infotima was available, it must be
investigated whether the road user noticed themnmddion.

31. The last part of the model is an assessmetiteofoad user’'s decision and action:
was it reasonable based on the information the usad had gleaned and processed?

32.  The above review is made for all road userslired in the crash. When the analysis
of the information processing is complete, a gdnaralysis is made of the individual
element'’s significance for the crash’s cause andrpss.

What do the Elements mean?

33.  AIB sees crashes as a failure in the interadtietween road users, vehicles and the
road/surroundings. Therefore a general assesssemade of these elements’ significance
for the crashes. It is at this stage that thera ossibility to pinpoint the element of the
road design which could have prevented or alledliateonsiderate road user behaviour. An
assessment is also made of the significance afpgbed.
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34. The element "road user," is assessed on whttagrbehaviour or personality has
deviated from ordinary road users in a manner wkichld have promoted crashes. This
may include a motorcyclist with an extensive criaiihistory for both traffic and criminal
charges. If, in relation to the crash, his drivilsgtotally indefensible, e.g. at very high
speed, this information, together with other infatimn from the analysis, could indicate a
person thrill seeking with a generally high propgndor crashes. Under the road’s
significance it is assessed whether the road’'sydesi surroundings has contributed to the
crash’s cause or progress.

35. The element "vehicle" assesses whether anysfauldeficiencies of the vehicles
could have contributed to the cause or progress. sitpnificance of the vehicles having
better safety standards within selected areas,it&gral braking systems with ABS for
motorcycles is also assessed.

36. The element "speed" is assessed in relatidghetspeed limit or in some cases in

relation to a defensible speed which is suitabtetie conditions. This may be the case on
small winding country roads with poor visibility,here it has been concluded that speed
should be adjusted to the surroundings.

37. If the speed was above the speed limit or oitélsle for the conditions, it can be
concluded that the crash could have been avoid#ifimit or the reasonable speed had
been observed. If the crash would have happenedanit will be assessed if whether
exceeding the speed limit was significant to thesqeal injury.

38. The speed’'s significance is always assessadedb on the actual events. A
calculation is made where the road user’s speeldaaged to the speed limit at the location
where he reacted to the second party/danger siBmatything else remains unchanged. In
practice, in most cases this is based on the saked limit.

4.  Crash and injury factors

39.  When the events have been determined the iatmprocessed and the element's'
significance analyzed, it can be determined whaittdrs led to the crash and which were
significant to the extent of the injuries. AIB usedimited number of possible factors and
these are related to the analysis of informatiooc@ssing and the significance of the
elements:

(@) Crash factor: is an adverse factor without Wwhice crash would not have
occurred.

(b) Injury factor: is a circumstance which worséims extent of personal injuries
but has not caused the crash.

(c)  Underlying factor: is a clarification or an dapation of the determined crash
and injury factors.

It should be noted that the factors are generalbumstances which should not be present
in traffic.

5. Measures/prevention

40. When crash factors are identified, it must teestigated which measures could
have prevented the crash. Attention will be focueadthe interaction between the road
user, vehicle and road/surroundings. Road or vehmasures will therefore be identified
as solutions for road user related factors.
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A.

1.

Estonia

Activities of Crash Investigating Expert Commision (the Commission)

The objective of crash investigation

41.  The Commission was established in 2001 acocgrttinthe provisions of National
Road Traffic Act. The main objective was to involspecialists from various disciplines
first of all in the investigation of severe crasltjedth at least one killed or five and more
injured road users), their causes and other indfeators as well as development of road
safety improvement measures, based on in-depth arsysis. The Commission does not
establish the responsibility and guilt of partiaipain the crash.

Membership of the Commission and its activity

42, After having been informed by the Police augr@f experts (vehicle engineer,
policeman, road and infrastructure specialist)t\ise crash site. If necessary during the
investigation, a doctor and a physiologist mayrbétéd to take part in the discussions.

Reports and recommendations made by the Commies

43.  After a crash a report is made and approvegdoih member of the expert team; the
report makes recommendations on possible traffietgamprovement measures at the
crash place. The report is sent to the road ownehe Police and to the Traffic Insurance
Fund to inform about the conclusions and suggestiomade by the Commission, for

practical use.

44, Based on one year's investigations the Comamisseports to the Minister of
Economic Affairs and Communications on possible sness (legislation, traffic safety
campaigns, traffic education, traffic supervisioigssues concerning vehicles and
infrastructure) to improve traffic safety, createoren favourable traffic facilities and
decrease traffic crashes.

Practical results of the Commission activity

45.  Many expert team’s suggestions have been imgiged since the Commission
started its work, such as infrastructure improvetmaeasures, amendments of existing
legislative acts, traffic campaigns.

Plans for the future

46. The Commission has started its activity on awinty's territory and has
investigated 247 crashes, which makes up 25 per afeall similar crashes in Estonia.
Since 2010 the Commission has decided to extendlighy the boundaries of its activity
for all counties.

Finland

Road crash investigation in Finland

47.  Investigation is regulated by legislation or imvestigation of road and cross-
country traffic crashes (Crash Act 24/2001); isteered and supervised by the Road Crash
Investigation Delegation set up by the Ministry Tafansport and Communications. The
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Finnish Motor Insurers' Centre takes care of thénteaance of road crash investigation,
the use of the investigation results and the infdrom service.

48.  The road crash investigation teams carry calfriiestigation on fatal road crashes.
The main objective of the investigation is to praenmad safety. The investigation teams
do not take a stand on issues of liability or congation. The investigation teams are
independent and impartial when studying the reasonsoad crashes and when making
safety improvement proposals.

1. Whatis investigated?

49. The main focus of road crash investigation nsfatal crashes, the prevention of
which is crucial for both human and economic faxt@rashes resulting in serious injuries
or only in material damages are also investigatetithey are usually studied with time or
region limitation or, for example, to clarify a giaular issue.

2 Why and on what grounds are crashes investigat@d

50. In road crash investigations, the course ofcttash, its risk factors, consequences
and conditions are investigated in considerableaideThe investigation delegation
determines each year the objects of investigatiamiaction plan presented to the Ministry
of Transport and Communications.

3. How do the crash investigation teams function?

51.  The crash investigation teams receive cragirnmtion either from the Emergency
Response Centre or from the police. Efforts are engéa immediately launch the
investigation at the place of crash. Crashes arestigated in accordance with a consistent
investigation method using standard forms. Thisisgsprovision of information, which is
as uniform in quality as possible. Material, whistextensive and uniform in quality, gives
an opportunity to use it in a versatile way in ssdtraining, communication and in other
road safety work.

4.  Members of the investigation team and their rigts

52. In Finland, there are 20 road crash investgatieams, with 260 members
representing the knowledge of at least the polivedicine, vehicle technology, road
maintenance and behavioural sciences. The term ffafe oof the members of the

investigation teams is five years. The membershefihvestigation teams act subject to
liability and a secrecy clause.

53. Members of the investigation teams are entitledave access to the crash site and
carry out investigations, inspect the vehicles abthin information, for example, from
official registers to establish the causes of ttasit.

5. Results of the investigation

54. The investigation team draws up an investigatieport, which includes, for
example, a description of the course of the crésh,factors resulting in the crash, the
results of the crash, and safety improvement pradpasade by the investigation team.

55.  The investigation report does not reveal thentification of the people or vehicles
involved in the crash. Upon completion, the inwgsdion report becomes a public
document. Other documents gathered in connectitim tvé investigation are confidential.
The Finnish Motor Insurers’ Centre archives the estigation reports and related
documents.
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V1.

56. The investigation material gathered in conmectvith the investigation, together
with the data recorded from the investigation forihshe Finnish Motor Insurers’ Centre,
constitute the crash information register. The datdne crash information register may be
handed over without charge to be used in sciendifid statistical research and in road
safety work by the authorities. Unidentified or sued up data can also be used for other
road safety work.

57.  The Finnish Motor Insurers’ Centre uses theendtfrom the investigation teams to
produce preliminary reports, annual reports anderoihformation packages and press
releases. The material is also used in interndtioaa safety work.

Regular statistical publications from the crashinformation register

(@) Traffic Safety Committee of Insurance Comparn(VALT) Annual Report:
summary report on fatal crashes investigated duhiagear;

(b)  VALT Preliminary Report: quarterly preliminargview of fatal crashes;

(c)  VALT Preliminary data on alcohol-related roadshes: preliminary review
of fatal alcohol-related road crashes in the previgear.

58.  The latest publications can be downloaded ftoenwebsite of the Finnish Motor
Insurers' Centre atww.Ivkfi.

Italy

59. Crash investigation on site are carried outrhffic police or by a security and
safety institution a<Carabinieri, or other police authorities or specific other iesdor
authorities belonging to the Internal Affairs Mitmig or related administrative bodies who
have this mandate by law (Art 12 Traffic Code).

60. Data are stored and matched also with medatal tdlack records, as necessary. On a
later secondary stage, insurance companies, doasie of the police report and data, could
carry out their own inquest and fact finding, irdihg technical evaluation/inspection of the
vehicles involved, of the infrastructure where theent occurred of the eventual driving
impairments at the moment.

61. If there is a court judgement, further exaniomgt withess cross questioning,
medical data appraisal could be asked by the swmiciand, in the controversial context,
further researches could be carried out by exparalysis for each of the parties to the
case on specific appointmene(izia di parte), in order to integrate, clarify or implement
the police report.

Norway

62.  The Norwegian Public Roads Administration (NBRsAresponsible for the field of
road safety and is the owner of the Norwegian roash database. The NPRA has the
obligation and the authority to investigate limitais of the road, the vehicle and the road-
user.

63. The Crash Investigation Board (AIBN) was exthdo include investigation of

crashes and incidents on the roads from 1 Septe2@®¥r. The Road Traffic Act mandates
investigations into traffic crashes according t@ tsame principles and procedures as
investigations within the other transport modese BiBN autonomously decides whether
to investigate a road traffic crash, and reportsstmioe drawn up according to the
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regulations. Any safety recommendations are settieédVlinistry of Transport for follow-
up and closing.

64. The AIBN carries out independent investigatiand clarifies causes and courses of
events in road traffic crashes, with the goal tovfle safety recommendations intended to
improve road traffic safety, without apportioninigume and liability.

65. The AIBN primarily concerns itself with seriogsashes and incidents involving

commercial road traffic, with special focus on eas crashes involving heavy goods
vehicles and buses, as well as serious crashesdlittkthe transport of dangerous goods
and tunnels. One main goal is to investigate cisaghat have major damage potential
and/or which will potentially yield useful knowledgoncerning traffic safety.

Organization

66. In-depth analysis is organized on three levels
(@)  Steering committee;
(b)  Crash analysis group;
(c)  Crash group.

Steering committee

67. The five regions are allowed to choose whetbehave a steering committee.
However, the work must be deeply rooted in the wimgion. Therefore, regular
management meetings at the regional level may ifumets a natural steering committee.
The tasks of the steering committee are to:

(@) Initiate the establishment of the crash analgsoup (regional level) and the
crash groups (district level);

(b)  Ensure that the participants in these groupdrained;

(c)  Collect the reports from the crash analysisipso

Crash group

68. In general, a crash group is established irh efistrict. In some cases several
districts set up a joint crash group. The membéthe crash group need expertise/know-
how and insight in the areas of roads, vehiclesraad-users.

69. The crash group collects information necesdarythe analysis and begins to
process the raw data. It is recommended that oreopen the group visit the crash site
immediately in order to record accurate informatitrout easily changing conditions (e.qg.,
weather, road). This includes taking pictures efikhicles involved in the crash. After this
visit to the crash site first-hand information igered in a provisional form that goes to the
heads of relevant departments and sections prayicéntral information of the crashes. If
needed, the group can revisit the crash site as @a®possible together with the police.

Crash analysis group

70. One crash analysis group is established péonetp advise the local crash group
and completes the analysis using the received dectsrand data from the crash group.
This group finalizes crash reports and writes ahreorts. A minimum of three persons
should be in the group, covering the following ared competence: roads, vehicles and
road-users. On average each crash analysis gralysas about 50 fatal crashes per year.

10
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71.  The crash analysis group is subordinate tcsthering committee, whose members
may be employees of a district office and therefds® members of the crash groups. It is
recommended that one of the members should be ff@mmanalysis group to ensure

information exchange between the crash groups #md crash analysis group. An

alternative is that each member of the crash aisatysup follows up a certain number of

crash groups.

72. In addition to the members described aboveetimalso a medical doctor in each
group. This member should be appointed by the aglekegional health unit. The tasks of
the medical doctor are to:

(@  Consider which conditions have led to the fatatome;

(b)  Consider whether medical or other road-userdittoms might have
contributed to the crash;

(c)  Consider what treatment of injured personsrdfte crash might have led to
the worsening of their condition.

The organization at national level

73. The Directorate of Public Roads is responsibteinitiating and following up the
crash analysis work as well as analysing and phiblisthe results. Together with the heads
of the five crash analysis groups, the appointethbes from the Directorate form a group
that ensures progress in the crash analysis watke&ohange of competence between the
regions. This group also presents the results kevaat areas/departments within the
Directorate and the regions and considers needsdioing involved persons. This group is
also the link to the Crash Investigation Board Naywair traffic, railway, maritime and
road traffic).

Confidentiality and ethical guidelines

74.  Taking into account the sensitivity of the imfation related to a crash (road, traffic,
or operational conditions that might have contsoutto the crash, conditions of the
vehicles or road-users and their behaviour, eteryeperson who carries out services or
works for an administrative organ has a clauseoofidentiality according to chapter 13-

13f of the Public Administration Act. Participarits the analysis of a crash who are not
from an administrative organ must sign a standaittem agreement that requires them to
follow the same rules of confidentiality.

Cooperating with the Police and the Administrabns of Justice

75. The police have access to the crash reporthwinicludes access to confidential
information. If there is a trial to determine wisotd blame, and the crash has been analyzed
by a crash analysis group, the police may use rimdition from those involved in the crash
report.

76.  The Ministry of Transport and Communication tugrmally approve the use of
confidential information presented in a trial astitmony.

77. Members of the NPRA are obliged to tell thehitrwhen called upon by the courts.
Accordingly, persons who appear as expert witnegses trial must be clear and open
about this obligation when communicating with thergons involved in the crash. Actual
findings and statements shall be presented andhtkrtied for those who have the right to
this information.

11
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VII.

12

Sweden

Government Commission

78. In-depth studies began in 1997 as part of @mtiwe from the Swedish Road
Administration (SRA). The government has since f@ted the importance of these by
asking the Administration to carry out in-depthditis of all fatal crashes on Swedish
roads, because in Sweden, it is not accepted d¢hdttraffic crashes cost human lives. The
in-depth studies have led to many improvementsaul safety.

79. In-depth studies offer an insight into why thash was so serious that someone was
killed. An important starting point for the in-dépstudies is to map-out the series of events
that resulted in the fatal injuries.

Confidentiality

80. Allinformation that can be connected to indival people is classified confidential.
The results of in-depth studies are reported irhsuavay that people and their vehicles
cannot be identified.

Procedure for an in-depth study

81. A large quantity of information is compiled poovide a picture as complete as

possible of events before, during and after thetcrdhe in-depth studies are carried out by
investigators at the SRA’s seven regions. Whental &ash occurs, the SRA is informed,

often by the police. SRA investigators also keeptopdate via the media and other

information channels, such as SOS Alarm.

Scene of the crash

82.  Soon after a crash, SRA investigators begiarefal examination of the scene of the
crash. Important documentation for the investigaiicludes evidence from the scene of
the crash that shows where the vehicles collideth veach other or which roadside
obstacles the vehicle collided with. Brake markd aaidlife tracks could also provide vital
clues.

83. SRA investigators document the design of tlael rar street, possible bends or hills,
road width, surface, road signs, road markingsedganits, if visibility is good, and if
there are any trees or rocks near the road. Theesafethe crash and the direction of travel
of the vehicle are also photographed.

84. The vehicles involved are carefully investigatelow old was the vehicle? What
was its condition? Were the tyres of good quality@re seat belts used? Was the vehicle
equipped with airbags and had these inflated? Waeasvehicle equipped with anti-lock
brakes? How had the vehicle been damaged? Howhdidcollision forces impact the
vehicle occupants and any pedestrians hit by theke®

Other sources of information

85.  SRA investigators obtain further informatioroabthe fatal crash and the victims

through cooperation with the police, emergency isesy health services and emergency
breakdown companies. Questions that could be aesWeclude: What was the course of

events? When did the crash take place and when tlveremergency services contacted?
Were alcohol or drugs involved?
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86. Information on weather and road condition attilme of the crash, and about other
crashes that have occurred at the same locatiobtagned internally at the SRA.

87. ltis also important to find out what happendr the crash. When did SOS Alarm
receive a call? When did the police, ambulance, em&rgency services arrive at the
scene? How was the rescue operation carried out?

Analysis

88.  All information about the chain of events befoduring and after the crash is
compiled and analyzed by SRA experts skilled inislehmechanics, road design, traffic
engineering and behavioural science. Investigatondd also call on experts from the
health services, police, emergency services arad &gdhorities.

In-depth study Report

89. The summaries and analyses produced by theptirdtudies are used as basic data
for road safety measures at the SRA at both a mabiand central level. The in-depth
studies also provide information and knowledge tat be used by other authorities and
organizations.

90. The fatal crashes are presented at managemesitih the regions. This increases
awareness, responsibility and commitment among ganant and makes an important
contribution to promote active road safety efforts.

Improvements resulting from in-depth studies

91. In-depth studies have increased knowledge aheytrotection offered by seat belts
and other protective equipment. The findings halg® aesulted in measures to reduce
drunk driving, such as through the use of alcobaltion locks. The studies have also
made the road environment safer. Guard rails a¥etent near dangerous roadside areas.
Forest areas are thinned on roads with poor \gibiRocks and trees near roads are
removed. Central safety barriers are erected. Rgats that impair visibility are moved.
Speed limits are reduced at junctions.

92. The in-depth studies are also used as basicfdatong term work in road design
and vehicle development, as well as by the policéraffic surveillance and other road
safety efforts.

93. An important result of the in-depth studies redéted to roads and streets has been
the documentation of the effects of alcohol andgdruPreviously, there had only been
suspicions that many drivers were under the infleeaf alcohol or drugs. The in-depth
studies provided concrete proof that about a quaftdrivers involved in crashes are under
the influence of drugs or alcohol. In single crasttés proportion is almost half. This has
led to an increase in efforts to stop drunk drivemgd to encourage the use of alcohol-
ignition locks.

94.  The in-depth studies have increased awareifi¢se degree of protection offered by
belts and other safety equipment in vehicles. Thelies have also convinced local
authorities to make tougher demands on safetyaim transport procurement. Several local
authorities now require school buses to be equipptdbelts for all seats.

95. Excerpts from in-depth studies are used inrinfdion projects for schools. This

helps to increase understanding among pupils ofstiraetimes tragic consequences of
crashes. There is also an opportunity to discustiaggs to road safety among young
people.
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VIII.

A.

96. In-depth studies are also used as basic datayBtematic collaboration between
authorities, business and organizations to infleermad safety. This approach involves
individual responsibility for implementing improvemts. The working method is called
OLA, which is a Swedish acronym for Objektiva FaK@bjective facts], Losningar
[Solutions] and Avsikter [Intentions].

United States of America

Multi-disciplinary Crash Investigation at the National Highway Traffic
Safety Administration

97. The National Highway Traffic Safety Adminisiat (NHTSA) has two multi-
disciplinary crash investigation efforts:

(@  The Crash Injury Research and Engineering NetWGIREN) programme
which is collaborative research involving in-depsitudies of crashes, injuries, and
treatments at six Level 1 trauma centers; and

(b)  The Special Crash Investigations (SCI) progra@mwmhich serves as an early
warning system and provides details on crasheshimgp motor vehicles with new
technology.

Crash Injury Research and Engineering Network

98. The CIREN is a programme in the Human Injurgdech Division at the NHTSA,;

it is a true multidisciplinary crash investigatiand research programme based on
prospective data capture, established engineenimgiples and experienced input from
trauma physicians. The CIREN Centers are locateldesel 1 trauma centers across the
United States of America. CIREN combines real-timedical data capture with vehicle
and scene investigations to develop injury causadimenarios based on a team review of
the evidence available from the case. A CIREN teamnsists of a team coordinator, crash
investigator, mechanical engineer experienced astcrdynamics/biomechanics and a
trauma physician.

99.  All enrolled occupants must sign an InstitutibiReview Board (IRB) approved
informed consent from the enrolling facility to peipate in the program. This consent
allows CIREN researchers full access to the ocdimamedical record, including
radiology. However, any personally identifiable alabints are sanitized prior to final case
submission and storage. Initial crash informatisrgieaned from a Police Crash Report
(PAR), which is a publicly available document. Témash investigator conducts a full
scene and vehicle inspection, measuring crush cteaistics and occupant contacts.
CIREN occupants are protected by a Certificate off@entiality issued by the National
Institutes of Health, which prevents disclosurénbérmation.

100. Final assembly of each CIREN case is conduictesl multidisciplinary meeting

involving all team members and other appropriatefgssionals. The review process
combines the evidence from the crash and from #imildd medical data (radiology
images) with the veteran insight of trauma physisieand experienced mechanical
engineers to establish causation scenarios forsighificant injuries sustained by the
occupant. Any indicators of culpability are remdym@ior to the case being completed.

How the information in CIREN has been used?

101. The information in CIREN is used on severffedént research fronts. Some of the
past applications include illustrating the highdeterm costs and disability associated with
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ankle and hind foot injuries. Although these inggriare not life threatening, they often
leave the occupant with change of life includingnpenent mobility problems, possible

career issues and months of staged surgeries arghabilitation. The sensitivity of the

CIREN data and the 12 month follow-up that is candd has aided the programme in this
work.

102. Another finding has been injury to the aceladoupelvic portion of the hip joint) in
frontal impact crashes. These injuries were distvéy CIREN due to the multiple injury
coding systems applied to each case, which is eniguCIREN. This discovery has led to
additional research by NHTSA and the developmennei injury criteria to indicate
acetabulum injury in crash test dummies.

103. CIREN initiated research in 2006/07 to invgate small overlap frontal crashes.
This work was initiated after a trend of injury fgahs was seen in CIREN indicating
possible reduced effectiveness of the steering hWdiedag due to out-board movement of
the occupant. Additional work has been funded @ tibpic to determine if and what kind
of new testing procedure might be required to mtodecupants in these types of crashes.

104. Elderly occupant injury is another area wWh&HREN has done significant
work. CIREN’s ability to capture pre-crash medicslsues for an occupant (like
osteoporosis) aids in the understanding of an attsptolerance to crash forces. CIREN's
multidisciplinary approach allows the proper expéa review an occupant’s radiology and
other medical documentation to determine if ther@ eonditions in place to influence
injury causation. This is important since the mabocumentation is designed to capture
diagnosis and treatment not causation. However ptaees of the puzzle are there and
when properly addressed by appropriate expertsyeasscan be obtained.

105. The combination of access to the totality l&§ tmedical documentation and the
review by proper experts (medical and engineeratiglvs CIREN to investigate injury and
crashes at a very detailed level.

Special Crash Investigations

106. Since 1972, the Special Crash InvestigatidB€l) Programme has provided
NHTSA with the most in depth and detailed levelcodish investigation data collected by
the agency. The data collected range from basia daintained in routine police and
insurance crash reports to comprehensive data §mecial reports by professional crash
investigation teams. Hundreds of data elementsaateto the vehicle, occupants, injury
mechanisms, roadway, and safety systems involvedaaltected for each of the over 200
crashes designated for study annually.

107. SCI cases are intended to be an anecdotaseateseful for examining special crash
circumstances or outcomes from an engineering petisie. The benefit of this programme

lies in its ability to locate unique real-world shees anywhere in the country, and perform
indepth clinical investigations in a timely manmnenich can be utilized by the automotive

safety community to improve the performance ofsi$ety systems. Individual and select
groups of cases have triggered both individual comegs and the industry as a whole to
improve the safety performance of motor vehiclesluding passenger cars, light trucks, or
school buses.

Case Selection

108. Cases of interest are located from an extenand diverse network of sources,
including NHTSA's Auto Safety Hotline, the Departmeof Transportation's National
Crash Alert System, NHTSA's regional offices, aubtice manufacturers, other
government agencies, law enforcement agenciesnes, and medical personnel.
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109. Actual case selection is based on the progenmmanager's discretion. The
programme's flexibility allows for the detailed &stigation of any new emerging
technologies, including the safety performance It#raative fueled vehicles, child safety
restraints, adapted vehicles, safety belts, velmelfestrian interactions, and potential
safety defects. Historically, resources have beencentrated on crashes involving
automatic restraints (air bags and safety beltg),sghool buses.

Data Collection

110. Professional crash investigators obtain datbpdotographs from crash sites, which
include studying evidence such as skid marks, gauigd spills, and broken glass. They
locate the vehicles involved, photograph them, mesashe crash damage, and identify
interior locations that were contacted by the oerig. The investigators follow up their
on-site investigations by interviewing crash vidgirand other involved parties, and by
reviewing medical records to determine the nataceseverity of injuries.

111. Interviews are conducted with discretion arel laeld confidential. The research
teams are interested only in information that vdllp them understand the nature and
consequences of the crashes. Personal informationt andividuals, such as names,
addresses, license numbers, and even specific ¢toaakions, are not included in any

public SCI file. Each investigation provides exteasinformation about pertinent pre-

crash, crash, and post-crash events involving theugants, vehicles, rescue, and
environmental factors which may have contributedh® event's occurrence or severity.
Included in each report is an analysis and deteatiin of the occupant kinematics and
vehicle dynamics as they occurred throughout thstcrDetailed performance evaluations
of the air bag and any other safety features (Q4etily those related to any of the Federal
Motor Vehicle Safety Standards) are provided.

112. The participation and cooperation of autoneotimanufacturers, suppliers, law
enforcement agencies, hospitals, physicians, medizgaminers, coroners, tow yard
operators, and the individuals involved in crashes essential to the success of the SCI
programme.

Air Bags

113. More than 1,200 air bag investigations hawenbeonducted to date, about 50 per
year. The SCI programme established a census ddatg air bag vehicle crashes which
played a pivotal role in the establishment of Fabl&totor Vehicle Safety Standard 208.
Due to the rapid growth of air bag equipped vekidlgo the marketplace in 1988, the
programme shifted from investigation of each aig bahicle crash to investigating special
interest cases involving such issues as non-demoyrorashes, air bag related injuries,
interaction with child safety seats, and new aig bguipped vehicles crashes. These SCI
air bag cases have been utilized by the agencytt@dutomotive safety community to
understand the real world performance of theibag systems, and have been instrumental
in influencing subsequent changes to a numberazfymtion air bag systems.

School Buses

114. Thirty-nine school bus crash investigationgehlaeen conducted to date. Included in
this count are incidents of children being killedimjured as they enter or exit the loading
zone. These cases are a useful tool to NHTSA iesasyy the real world performance of
conventional, transit, and van-based school busherarthiness and crash avoidance issues.
Such issues have included mirror systems, handdesilgns, video monitoring of pupils,
safety belt use, and joint strength.
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Emerging Technology

115. SCI programme's flexibility allows for the tdided investigation of any new
emerging technologies related to automotive safétynumber of incidents involving
alternative fuel vehicles, passenger side air legloyments, vehicle-to-pedestrian impacts,
and child safety restraints have been investigadsdwas the case with the early SCI air
bag investigations, these anecdotal investigatioills be utilized by NHTSA and the
automotive safety community to understand the weald performance of these systems,
and will result in increased safety from subsequsatond and third generation
improvements to these new technologies.

Availability of SCI Information

116. Copies of completed SCI reports are madeablailto the crash victims, families of
crash victims, and the investigating police jurisidin upon request. Copies are
automatically sent to the automobile manufactufehe subject vehicle.
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