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DISCUSSION
 Increase of rear-end crashes

- Examine causes of rear-end crashes through analysis of 

behavioral and psychological processes at orange 

phases

- Develop measures that are intended to harmonize 

drivers behavior at intersections in a way that avoids 

rear-end crashes

 Higher effect at locations outside the urban area

- Non-significant decrease of 6% outside urban area vs. 

significant increase of 27% inside urban area

- Possibly due to traffic flows

- Future research can show possible causes

 Only for cyclists a decrease was found, for other road users 

no change to even an increase was found

- Increase in rear-end crashes only appears between 

motorized vehicles  explains why no decrease is found 

for these road users

 Limitations

- No distinction between effect of red light running and 

speed restriction

- No distinction between right- angle and left-turn crashes

- No data concerning frequency and duration of operation 

of cameras

- Comparison group (all crashes in Flanders) includes also 

crashes from research group (crashes at RLC’s): 3.05% 

of all crashes occurred at research locations  possible 

slight underestimation of effects

CONCLUSIONS

 A slight increase in the number of injury crashes (5-9%)

 Can mainly be attributed to an increase in number of 

rear-end crashes (44%)

 A decrease for fatal and serious injury crashes (14-18%)

 Mainly the consequence of a decrease in severe side 

crashes (24%) 

 Better results outside compared to inside the urban area
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RESULTS

ABSTRACT

This study evaluates the traffic safety

effect of combined speed and red light

cameras on 253 intersections in

Flanders-Belgium that were installed

between 2002 and 2007. The adopted

approach was an empirical Bayes

before- and after study. The evolution in

the number of crashes at the

investigated locations was compared

with the evolution in a comparison

group of locations. These analyses

show an increase of 5-9% in the number

of injury crashes. For the severe

crashes, with serious and fatal injuries,

a decrease of 14-18% was found. A

distinction between side and rear-end

crashes showed a non-significant

decrease of 6% in the number of side

collisions, but an increase of 44% in the

number of rear-end crashes. The

decrease for the severe crashes was

mainly attributable to the effect on side-

collisions, for which a decrease of 24%

was found.

Fig. 1: Number of injury and severe crashes at RLC with no other 

measures

DATA

2000 2001 2002 2003 2004 2005 2006 2007 2008

All injury crashes 800 749 814 743 721 663 663 642 618

Severe crashes 144 143 111 88 69 73 61 62 58
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Locations

- Research group:

• 253 locations only effect of red light 

cameras

• 77 locations combined effect of red 

light cameras and modifications in road 

design

- Comparison group: all crashes in 

Flanders

Crash data

-Flemish geo-coded crash data 2000-

2008 

• Distinction according to severity

o injury crashes: all crashes with at 

least a slightly injured person

o severe crashes: only crashes     

with serious injuries and fatalities

• Distinction according to type of crash

o side crashes

o rear-end crashes

Table 1: Results of meta-analyses

Index < 1: a decrease in crash rates;  Index > 1: an increase in crash rates

95% confidence interval

* significant at 10% level;  ** significant at 5% level

Comparison group to 

control for RTM 
Model to control for RTM 

All injury 

crashes 

Severe 

crashes 

All injury 

crashes 

Severe 

crashes 

RLC’s (253 

locations) 

1.05 

[0.98; 1.12]

0.86 

[0.73; 1.02]*

1.09 

[1.03; 1.16]**

0.82 

[0.70; 0.96]**

Side crashes 
0.94 

[0.85; 1.03]

0.76 

[0.59; 0.98]**

Rear-end    

crashes 

1.44 

[1.29; 1.62]**

RLC’s + 

modifications road 

design (77 locations) 

0.72 

[0.63; 0.81]**

0.88 

[0.64; 1.21]

0.76 

[0.67; 0.86]**

0.81 

[0.59; 1.09]THE MEASURE

- 408 intersections with red light cameras in Flanders 

since 2002

- Detect both red light running and speeding

- Location selection based on crash history

METHOD

- Empirical Bayes before- and after study

• Control for regression to the mean

• Control for trend: all crashes in Flanders

- Meta-analysis

- ANOVA-analysis


