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I. INTRODUCTION 

The conflict-technique developped at ONSER, and the first vali 
dation studies that were performed in 1976-77, were described in the pro 
ceedings of the last Traffic Conflict Workshop (Oslo, September 1977). 

Since th~n, data-collection was intensified, including conflict 
observations and analysis of accident-reports on a number of urban inter 
sections, and our conflict technique subsequently underwent some modifi 
cations, while its main features were kept the same as before. 

At the beginning of 1978, the French technique could be briefly 
described as such : 

- the basic working definition of a conflict had remained unchanged : 
"a traffic conflict is a situation where interaction between several 
road-users (or between a vehicle and the environment) would result in 
a collision, unless at least one of those involved takes evasive action 
it is the success of this action that determines the final result - 
conflict or co l l i s ion", 

- the severity scale (or urgency scale) was kept a five-step one 
(1 = conflict with easy evasive action, 2 = medium, 3 = narrow escape 
or minor collision, 4 = collision with material damage, 5 = injury 
accident). This severity index was indicative of the probability of a 
collision occurring, but was not in itself a measure of risk (probability 
of an injury-accident occurring). 

- data-collection was carr~d out directly by human observers (two teams of 
two of them for each intersection studied). Data-sheets were codified, 
and observers were submitt~d to a two-day period of training before they 
started on the job. 

- the matrix giving the risk-value of a junction where conflicts were 
observed was based on items slightly different of the ones used before 
number and severity of conflicts, type of junction (signalled or non 
signalled), types of road-users involved, and the speed at the beginning 
of the evasive action. Angle of the possible collision, that was taken 
into account at first, had been eventually abandonned, as this item 
seemed to have a very different significance according to the type of 
junction studied ; instead the class of conflict based on the manoeuvres 
performed by the road users involved was included in the risk-calculation 
process. 
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- the risk matrix, which had been at first estimated a priori from national 
accident-data, was eventually calibrated after successive comparisons of 
risk-values and accident-data on sixteen intersections. The overall 
relationship between risk calculated from conflicts and injury-accidents 
was found good without being perfect. 

At this stage, we considered that the amount of data on the 
basis of which our conflict technique had been developped was sufficient, 
and we decided to evaluate it as it was without trying for the moment to 
improve it any further. 

II. THE 1978 EVALUATION STUDY 

The evaluation study was to answer three main questions : 

1. Do we still have a good relationship between risk calculated from 
conflicts and accidents, on new locations that were not taken into 
account when calibrating the risk-matrix? 

2. Is this conflict technique a valid tool for use in before-and-after 
studies to evaluate safety measures on a given intersection? 

3. Conflicts can help understand specific safety problems ; together 
with field-observations aimed at finding out some characteristics 
of environmental design or road-user behaviour linked with danger, 
they can be used to reach a safety diagnosis on a given location 

is such a diagnosis as accurate and informative as one that would have 
been drawn in the same way from accident-data? 

Of these three questions, the third one was considered parti 
cularly important as it was directly related to black-spot treatment and 
the definition of new safety countermeasures. 

For the evaluation study, three different teams of ONSER 
researchers were created, all of them working on the same locations, 
each one of them being in charge of the safety diagnosis based on one 
of the following sets of data : 

- conflicts observed on each intersection during one day (7 a.m. to 10 p.m.) 

- accident-data extracted directly from the police-reports for a period 
that varied between six years and eighteen months according to the 
location 

- accident-data extracted from statistical files for a period of five years, 
the corresponding accident diagrams, and results of a day of non-guided 
observation on the studied intersections. 
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The approach followed by all teams was well defined and as much 
as possible identical ; it included five steps 

a) data analysis (carried out in the office) 

b) assumptions on possible causes of accident or sources of danger, 
derived from data-analysis. Definition of the corresponding types 
of observations to be performed on the 1 ocat ion 

c) field-observations, carried out as designed by a multidisciplinary 
team including the ONSER researchers responsible for data-analysis, 
members of the local police, and representatives of the local branch 
of the Ministry of Transports 

d) safety diagnosis, drawn mostly by ONSER 

e) propositions of safety countermeasures (not in all cases). 

Step 1 : 
Analysis 

Con fl, ct-data 
analysis 

Police accident 
reports analysis 

Step 2 : 
Assumptions 

Step 3 : 
Observations 

Step 4 : 
Diagnosis 

Assumptions on 
possible causes 
of conflicts 
(infrastructure, 
behaviour) 

t 

Assumptions on 
possible causes 
of accidents 
(infrastructure, 
behaviour) 

Field-observations 
to check the vali 
dity of assumptions 

t 
on I I Diagnosis based on I 

accident-data 
-----.------ 
Diagnosis based 
conflict-data 

t 
Field-observations 
to check the vali 
dity of assumptions 

Analysis of accident 
statistics, accident 
diagrams and results 
of a day of non- 
guided observation 

t 
Assumptions on 
possible causes of 
accidents ( i nfras- 
tructure, behaviour) 

t 
Field-observations 
to check the vali- 
dity of assumptions 

t 
Diagnosis based on 
summarized accident 
data and non-guided 
observation results 

------------------------- ------------------------- -------------------------t---------- 
Step 5.:. I Countermeasures I I Countermeasures I I Countermeasures I 
Propos, t, ons 

TEAM 1 TEAM 2 TEAM 3 

THE APPROACH TO THE SAFETY DIAGNOSIS 

as followed on each one of the nine intersections studied. 
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This approach was an operational one, currently used (with accident 
data as a basis) for black-spot treatment. This way, comparisons and results 
that were drawn from the evaluation study included very practical matters as 
well as research. 

Altogether, nine intersections were studied following this approach, 
six of them in urban areas, and three on rural trunk roads. The amount of 
data thus collected by the three teams was considered sufficient to draw 
valid conclusions. The detailed results presented in this paper as an 
example correspond to three of the six urban locations and the three rural 
ones. 

In addition, conflict and accident data were also collected on 
seven more urban intersections. Results were included in the calculation 
of correlations between conflicts and accidents. overall, seven French 
cities were represented in our sample of sixteen locations ; all of these 
were accident black-spots. 

III. VALIDITY OF THE CONFLICT-TECHNIQUE WITH REGARD TO INJURY-ACCIDENTS 

1. ComQarisons_between_t1Qes_of_accidents_and_t1~es_of_conflicts 

Accidents that had occurred in the last eighteen months were clas 
sified in the same way as conflicts for our 16 intersections : 

Type of road-users Cars only Lorry involved two-wheel er pedestrian 
(no pedestrian involved involved 
no two-wheeler) (no pedestrian) 

% conflicts 48 14 18 20 

% accidents 37 8 39 16 

% risk 29 4 57 10 

Type of main rear-end and weave right angle 1 eft-turn 
manoeuvres __._.,.. ~ ~ ~r- 
% conflicts 20 9 11 

% accidents 15 34 16 

% risk 12 20 36 
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The distribution of risk-values appears quite different of the 
distribution of accidents. In particular, risk attributed to the cate 
gories 11two-wheelers11 and "left-turn" is too high ; on the contrary, 
conflicts with right-angle trajectories are underestimated. This leads 
to think that the sample of 16 intersections studied here is very different 
of the sample of equal size that was used to calibrate the risk-matrix. 

Further analysis shows that distorsion appears mainly for signalli 
sed intersections, while the relationship between risk and injury-accidents 
is acceptable on non-sigriallised urban ones. The classification of inter 
sections in two categories only is probably too crude, and more work should 
be done on this matter. 

Overall, the correlation between risk and injury accidents is only 
0.14 (non significant)-while it reached 0.42 on the first sample of inter 
sections (significant at 0.05). Details of risk values and accident figures 
for six junctions are given in the following table : 

Intersection Number of conflicts Risk-value Number of accidents 
in 17 hours in 18 months 

CROISSET 
City of Rouen. Urban 11 4.46 9 
location. Signal- 
controlled 

BARRIERE DU HAVRE 
City of Rouen. Urban 7 7.50 12 
location. signal- 
controlled 

SAINT PATRICE 
City of Rouen. Urban 9 6.50 6 location. Non-signal- 
lised 

SAINT GAUDENS 
Rural location 24 14.00 6 
Non-signallised 

MOULIN BLANC 
Rural location 2 1.00 3 
Non signallised 

SERRES CASTET 
Rural location 20 10.50 4 
Non signallised 
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The low correlation obtained here can be explained in different 
ways, the most plausible one being that there is no unique linear relation 
ship between conflicts and accidents, but that the function linking the 
two sets of data varies for each junction studied. If this assumption is 
verified, then a risk-matrix calculated as it has been here has no meaning, 
and the only possible solution to the problem would be to calculate matrices 
for a greater number of intersection categories. (based on presence or 
absence of traffic-lights, but also on road-design, type of traffic, etc ... ) 

IV. COMPARISON OF SAFETY DIAGNOSIS 

Results obtained by the ONSER teams working separately from 
different sets of data -were compared. We give here as an example the 
conclusions that were drawn on two groups of intersections, three on 
rural trunk roads in the area of Bordeaux (SERRES-CASTET, MOULIN BLANC, 
SAINT-GAUDENS), and three urban ones in Rouen (BARRIERE DU HAVRE, CROISSET, 
SAINT PATRICE). 

1. The_Bordeaux_ex~eriment 

Conflict data-collection was carried out by a set of local 
observers trained by ONSER. The 11non-guided11 observations, aimed at 
finding out unusual or inadequate behavioural patterns and environmental 
features, were performed by techniciens of the local branch of the 
Ministry of Transports who were also members of the multidisciplinary 
team in charge of the guided field-observations (step 3 of the diagnosis 
procedure). 

The following tables gives the three diagnoses and the three 
sets of propositions obtained on each location studied : 
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- SERRES CASTET (see diagram 1) 

ret of data used Accident-reports 
! 

Conflicts Summarized accident data+ 
non guided observation 

)iagnosis 

- bad perception of 
the junction. 

- bad perception of 
the junction. 

- no specific lane for - forbidden left-turn 
left-turns often performed by 

the road-users - violations of the 
rule forbidding 
left-turn access to 
the parking-lot _ 

- use -0f the right 
turn lane as an 
access to the parki~ 
lot 

- right-turn lane used 
by cars going out of 
the parking lot , 
this lane is in fact 
only a hard shoulder 
but is not well deli 
mited as such 

- no lateral reference 
(marking etc ... ) on - use of the right-turn 
the secondary road lane to practice left 

turn in two times 
- wider part of the (access to the pa rk i nq 

junction used as lot) 
parking spaces 

- bus-stop badly loca 
ted. 

- bad visibility for users 
on the secondary road. 

- forbidden left-turn often 
performed 

- the priority rule is not 
well respected 

- the secondary roads are 
too widP at the junction 

- use of the right-turn 
lane as an acceleration 
lane 

- no protection for pedes 
trians 

'ropes iti ons 

- facilities for left- - facilities for left- - facilities for left-turn 
turn from Pau turn 

- integration of access - 
to the parking lot 
in the overall desi gr 
of the junction - separation of the 

right-turn lane and 
of the exit of the 
parking-lot by a 
traffic-island 

improvement of percep 
tion the junction 

--suppression of the 
right-turn lane 

- traffic-islands and 
STOP signs on the 
secondary roads 

- improvement of the design 
- traffic-islands on th1• of the junction narrowing 

secondary roads the secondary roads. 

- improvement of visi- - 
bility in the corner 
of the intersection 

- better organisation 
of parking. 

improvement of the 
right-turn angle at 
one of the corners 
of intersection (in 
front of the shop). 

- lighting of the junction 

- replacement of the right- 
turn lane by a pedestrian 
route 

- elimination of parking 
from the junction 
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- MOULIN BLANC (see diagram 2) 

Set of data used .< Accident-reports Conflicts Summarized accident-data 
+ non-guided observation 

- high speed on main only two conflicts - high speed on main road 
road 

were observed in a - secondary roads sloping 
- secondary roads down from the junction, 

sloping down from the whole day. making it difficult to 
junction making it start for slow vehicles. 

Diagnosis difficult to start No diagnosis 
for light two-wheelers - intersection only visible 

at a short distance (main 
- waiting-space for_ road hilly) 

left-turners too small 
to enable two-wheelers 
to cross the main 
road in two times 

- intersection only 
visible at a short 
distance (main road 
hilly) 

- replacement of the 
YIELD sign by a stop 
sign on the secondary 
roads, and addition 
of a painted STOP line 

- protection of the left - improvement of the road- 
turns from the main markings, extending it 

/ road by islands, ena- past the hill-top 
Propositions bling the two-wheelers No propositions 

on the secondary roads 
to cross the junction 
in two times 

- levelling of the road- 
ways 

- improvement of the 
perception of the 
intersection. 
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- SAINT GAUDENS (see diagram 3) 

Set of data used Accident-reports Conflicts Summarized accident-data 
+ non-guided observation 

Diagnosis 

- bad visibility at the 
junction 

- road-users from the 
secondary roads cross 
the junction in two 
times, even though the 
waiting space in 1he 
center is insufficient 

- some cars can be hidden 
from the road-users onl 
the side-roads because 
of two lanes in a curv~ 
with a gradient 

- bad visibility at 
the junction ; road 
users from the secon 
dary roads have to 
stop past the STOP 
1 i ne 

- road-users from the 
side-road cross the 
junction is two time· 
in spite of unsuffi 
cient waiting space 
in the middle 

- bad visibility for 
vehicles on the secon 
dary roads 

- vehicles going up 
the curved branch of 
the main road use the 
two~lanes to overtake , 
lorries are frequent on 
the right-hand lane. 
So speed is high and 
cars can be hidden 
from users on the side 
roads. 

Propositions 

- improvement of visi 
bi 1 ity 

- central island and 
creation of waiting 
space to protect users 
crossing in two times 

- improvement of the 
design of the curve 
with a gradient to 
encourage drivers to 
keep to the right 

- narrowing of the 
secondary roads at the 
junction 

- improvement of v1s1- - 
bility by moving 
some signs, hedges, 
poles etc ... 

- protection of 
central waiting 
space traffic is 
land with two-times 
crossing mandatory 
(STOP sign) 

improvement of visibi 
lity 

- suppression of the lane 
for slow vehicles in 
the sloping-up curve, 
in order to slow down 
cars coming to the 
junction. ( but this 
could result in new 
accidents further down). 

- possibly add a traffic 
light with adequate 
warning before the 
curve of the main road. 

53 



t>1 Pre;..~ AM 3 
SA-INT' - GA-Ul)EN t 

54 



These tables have been necessarily simplified. The three teams 
responsible for the diagnoses met to discuss the detailed results and the 
problems having appeared during the experiment. Their general conclusion 
is that accident-reports provide the safest basis to reach a valid diag 
nosis. 

The best example to prove it is the third junction, Saint-Gaudens 
declarations of the road-users involved, as found in the accident report, 
show without any doubt that car-drivers coming from the side-road cross 
the junction in two times, even though they are unprotected while waiting 
in the middle, and also that, while waiting, they could not see properly 
road-users coming up on the priority road. Field-observations confirmed 
these facts. 

The team working from conflict-data also detected the problem 
during the observation period, but few elements in the conflict-analysis 
could in fact orientate their observations in the right direction ; the 
concording results with the accident team seem to be due more to the 
experience of the researchers in the field of black-spot treatment than 
to the informative value of conflict-data ... 

The team working with simplified accident-data was not aware 
of the problem; most of the results of non-guided observation were in 
fact linked to traffic-problems which had no bearing on accidents, and 
they did not help the diagnosis very much. 

2. The_Rouen_exeeriment 

Only two of the three ONSER teams worked on the intersections 
studied in Rouen ; basic data were accident-reports and conflicts. Con 
flict data collection was performed by the regular ONSER group of four 
observers. 

Main results are summarized in the following tables 
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- BARRIERE DU HAVRE (see diagram 4) 

Set of data used Accident-reports Conflicts 

Diagnosis 

- coordination of traffic-lights 
and road-design are an encoura 
gement for the car-drivers to 
go through an orange light or 
a red light at its beginning 
there is a risk of collision 
with road~users starting at 
the beginning of the green 
phase on the other road 

- the intersection is not very 
visible at a distance 

- high speed 

- all-round red phase too short 

- risk-value is low on this 
junction and conflicts are 
not sufficient to orient 
the diagnosis, even though 
field-observation shows 
unusual behavioural patterns 
(numerous car-drivers going 
through an orange light) 

Propositions 

- moving the traffic-lights 
forward or increasing the 
duration of all-round red 

- coordination of traffic lights 
on both legs of the junction, 
in order to avoid : 

. ·cars going through orange 
lights on one direction 
cars anticipating the green 
phase on the other one 

no propositions 
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- SAINT PATRICE (see diagram 5) 

Set of data used Accidents-reports Conflicts 

Diagnosis 

= bad visibility for cars at the 
STOP sign . they have to stop 
and wait past the line 

- heavy traffic at peak-hour 
road-users from the side 
street have to force their way 
through 

- the first traffic-line is hid 
den by the second one for the 
drivers coming out of the 
side-street 

- one pedestrian-crossing 
is missing 

- the junction is not very per 
ceptible for road-users on the 
main street 

- bad visibility for cars at the 
STOP sign they have to wait 
past the STOP line 

- it is difficult for road-users 
from the side-streets to find 
a break in traffic long enough 
to cross the junction (peak 
hours) 

- the junction is not very per 
ceptible for road-users on the 
main street 

Propositions 

- suppression of some parking 
spaces in the vicinity of the 
junction 

- addition of a pedestrian 
crossing (which will also in 
crease drivers' mutual visi 
bility) 

I 
- improvement of mutual visibi 

lity for car-drivers : sup 
pression of some parking 
spaces 

- simplification of the manoeu 
vres at the junction by tur 
ning rue St Patrice into a 
one-way street (entrance from 
the junction) 

- or else, add traffic lights 
(which would also decrease 
pedestrian problems) 

- if possible, turn rue St Patrice 
into a one-way street (entrance 
from the junction), or add a 
traffic-light, coordinated with 
the lights existing at the 
nearest junction 
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- CROISSET_ (see diagram 6) 

Set of data used Accident-reports Conflicts 

Diagnosis 

- left-turn angle unusual 

- no waiting area in the middle 

- small-radius curve, with 
roadway sloping on the wrong 
side 

the chemin de Croisset is very 
narrow 

- high speeds 

- conflicts are distributed all 
over the junction, with no 
particular emphasis on any 
of the possible manoeuvres 

Propositions 
- redesign of the junction to 

increase the radius of the 
curve 

- protection and facilities for 
left-turns 

- sloping of the roadway towards 
the inside of the curve 

- redesign of the whole junction 
(curve, left-turns, etc ... ) 

However, risk-value is low and 
may not justify such a propo 
sition. 

Comparisons between the results obtained by the two teams show 
great variations, essentially on Barriere du Havre : the main problem 
detected there through accident-analysis has not appeared at all in conflict 
data ; field-observations performed by the second team gave a hint, but the 
problem remained badly localised : the dangerous manoeuvre could not be 
identi.fied. Moreover, the risk-value of the junction was very low, while 
Barriere du Havre is a very serious accident black-spot ... 

Agreement between the two diagnosis was better on Saint Patrice. 
However, the location of the critical point of the intersection was not 
the same for the two teams : from accidents, it appeared that the critical 
moment for cars coming out of rue Saint Patrice was at the beginning of 
their crossing of the junction, while the conflicts showed it was at the 
end ... 

On Croisset, risk-value was low and conflicts too distributed in 
space to be of great help for the diagnosis ; field-observations were 
mostly non-guided. 

60 



~\or ,~" 
C\..'-""-i'-, ~ '\ 
etc. ~,,~ i, 

~ -- ~ -- 

C~Ol ~S' €,- 



If we try to evaluate conflict use in safety diagnoses on the 
basis of the Rauen and the Bordeaux experiment, it appears that conflict 
data was far too little informative to help drawing an accurate diagnosis, 
taking into account the actual most dangerous manoeuvres. This is parti 
cularly true for the urban junctions studied. Results of comparisons of 
the same type carried out on three more intersections in the Paris area 
confirm these results. 

The differences that arise when comparing accident and conflict 
based diagnoses are surprising, considering that results obtained previously 
were a lot more encouraging. We have already assumed that the relation-ship 
between conflicts and injury-accidents might vary according to the type 
of location ; it is worth noting that the sixteen junctions studied in 
1976-77 and at the beginning of 78 were picked-up randomly, while the 
results discribed in this paper concern only accident black-spots Which 

1•1ere moreover very difficult to treat. (Safety problems difficult to find 
out). An assumption is that conflicts can be well adapted to understand 
safety problems and draw diagnoses in average or simple cases, but cannot 
help finding out dangerous manoeuvres in more complex situations, in 
particular when these manoeuvres are due to coincidences of events 
occurring rarely, but with a high probability of collision. 

V. CONCLUSIONS 

The results of our evaluation study throw light upon a number 
of difficulties arising when using the conflict technique : 

- on the practical side, data-collection is always a heavy task ; it 
requires the definition of objective or subjective criteria to detect 
or grade conflicts which are never simple : as a consequence, the obser 
vers must have been thoroughly trained if sufficient reliability is to 
be reached. 

the relationship between conflicts and accidents is not constant ; it 
varies not only according to the type of conflict, which can be taken 
into. account quite easily, but apparently also according to the type of 
junction studied. In some cases, it is even impossible to find a quali 
tative connection between the two sets of data : conflicts and accidents 
are of a different type and located on different partsof the intersec 
tion. If it is verified that the relationship between conflicts and 
accidents is actually different for every intersection, then the use 
of a conflict technique would become utopian ... 

- v-Je are in fact convi need that the high proportion of severe accident 
black-spots in our sample of locations is responsible for the low vali 
dity results that we got through our 1978 evaluation study : the relation 
ship between conflicts and accidents is much better on more simple inter 
sections or on a set of locations picked up randomly. It is possible that 
this explains the differences between our results and some others obtained 
with different techniques (C. Hyden, Sweden, for instance), rather than 
factors characteristic of the techniques themselves. 
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Considering all those conclusions, we feel that, for the time 
being, the conflict technique should be applied only in restricted situa 
tions 

1. In before-and-after studies : conflicts are a relative measure of risk 
variation. If the safety measures to evaluate are not major ones changing 
radically the design of the junction, it is assumed that the relationship 
between conflicts and accidents will not vary before and after, and that 
the two periods of data-collection. can be validly compared. It will be 
necessary however, to check that the specific safety problem treated 
actually appears in conflict-data for the before period ; otherwise the 
evaluation study would be limited to the detection of possible side 
effects of the studied countermeasure. 

2. For diagnoses on black-spots when the measures planned must take into 
account, not only safety of the road-users in a strict sense, but also 
"comfor-t " of their journeys : injury-accidents will be the data-base for 
the safety part, conflicts will be a valuable complement as they are 
indicative of various traffic malfunctions, including minor collisions. 

3. In area-wide studies when accidents are distributed instead of concen 
trating on particular locations. Conflict-information added to accident 
data will be a great help in designing countermeasures ; the use of 
conflicts is here justified as countermeasures on this sort of area 
are aimed not only at increasing safety, but also at improving the 
general amenity of the environment and various factors of traffic and 
urban 1 ife. 

4. For research purpose, to help explaining some items of behaviou( that 
are cause of the occurrence (or on the contrary the disappearance) of 
injury-accidents ; in this field, feeling Rrldsafety of road-users is 
being particularly studied at the moment,/seems to be linked with conflicts 
at least as much as with injury-accidents ; more work remains to be done 
here ... 

I N.B. Accidents as mentioned in this paper are always injury-producing ones. 


