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LA 1. INTRODUCTION

PUBLIC PRIVATE PARTNERSHIPS
Main characteristics of PPPs

(Green Paper on PPPs of the European Commision, 2004)

* Long duration of the relationship

e Participation of the private partner in funding the project

» Participation of the private partner during the whole cycle

* Distribution of risks between both parties
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ee| 2. OBJECTIVE

1. To identify whether the incentives to improve road safety in
PPPs are effective in improving safety ratios

!

statistical model for the Spanish case

Is it worth offering incentives to the concessionaire?
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ee| 3. Why choose road safety as the quality
aspect ?

1. It is one of the most efficient criteria for social welfare.

2. There is a huge concern about the reduction of road
accidents.

3. As a quality aspect, it is now included in most PPPs
contracts.

4. |t offers added value because there are no previous works
closely related to this approach.
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o0 ‘ 4. Factors that may influence road safety

[ Traffic compesition, }
. average speed

[ Average Annual J " Envirenmental
Daily Traffie factors
' Number of ) s R
\ intersections/lanes ) Read operation
ROAD SAFETY
Incentives? T
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°e| 5 DATA

Population for the model is made up of motorway stretches
(average 7 Km):

Segments

* PPP Road operation Length (Km) orways
(Spe N© %
AV 562 53.93 3,790.46
e Pubiav 309 29.66 2,285.02
™ 171 16.41 1,372.24

Data: 4 otal 1,042 100.00 @

- Spanlsn FUDIC VVOIKS IVIINISLIY (Lrdific ddid)
- Spanish Interior Ministry — Road Traffic Division (accident data)

The gtgo dcy)/fc%]veegg?h és{)eglrggb%asoauty network (12,074.6 km)
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®®| 6. METHODOLOGY

» The Poisson and Negative Binomial regression models
have been widely used to analize count data, such as accident

frecuency.

» Poisson regression assumes that the variance of the random
variable (Y) is equal to its mean.

= E(YE) = VQT(YJ

In practice the variance of the accident data tend to be larger
than the mean (overdispertion)

l

NEGATIVE BINOMIAL
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skt ‘ Exogenous variables
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see| 7. MODEL
NEGATIVE BINOMIAL REGRESSION MODEL

E[Y;]=exp|B, + B1log(AADT;) + B,log(%HGV;) + B5(INT,) +%&(RO,) +% (ING) + log(vk;)]

AADT is the Average Annual Daily Traffic
%HGV is the Percentage of heavy goods vehicles
INT is the number of intersections for each stretch

RO is the Road operation which could be toll motorway, first generation autovia and

second generation autovia.
INC reflects the introduction of road safety incentives in the stretch

vk is the vehicle exposure measured in millions of vehicle-kilometre : AADT x 365 x length

106

ROAD SAFETY was measured by number of fatalities, injuries, and accidents — 3 models
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8. RESULTS

Variables FATALITIES INJURIES | ACCIDENTS
0.936 0.334 -0.677
Intercept
(0.403) (0.269) (0.947)
Log(AADT) (’0'7003 >
(37.977
. (‘.a@
Log(%HGV) ..:h A&Z-’_’ﬁ |
/T . 18 A
INC *N\ﬂJ0£§;Q
INT ~ 0.817,
. (2.360)]
04614
™
ROAD OPERATION (2.954) (11.809) '
1AV -0.511b /\ -0.40;;V \ -0.4232
(6.545) (23.90 (22.610)
Log(vk) 1 1 1
Deviance (D) 579.86 2,562.15 1,933.35
Pearson Chi-Square (X’) 1,669.73 4,202.45 2,784.68
Log Likelihood -486.09 -2,462.05 -1,978.21
AIC 986.18 4,938.09 3,970.42
BIC 1,021.12 4,973.03 4,005.36
Overdispersion
1.546 3.891 2.578

pa ramﬁr. :Ti(k)

ap<0.01
b p<0.05
°p<0.10

11



eee | Expressions of the accident rates

Expressions for the accident models:
e Stretches with incentives :

INT=0 Ara = 0.139(A4ADT) %108 (9HGV) ~0507 =

INT=1 R.r;,;j = 0.164(AADT) 0106 (o GV ) —0-507

e Stretches without incentives:

INT=0 jr},!}- = 0.357(}-1!-11)?.1_G'IOthf&HGI-'F)_0'50? @
INT=1 /;{T;l.fi_- = 0.423(:’-1:‘10?'3_0'106(%&}1{6}”-&50? @
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®1 9. CONCLUSIONS

v' AADT and %HGV are the most significant predictors of fatalities,
injuries, and accidents.

v’ The implementation of incentives in PPP contracts has a positive
influence in reducing road accidents.

There are more fatalities, injuries, and accidents on road segments
without incentives than in road segments with incentives.

v' The implementation of road safety incentives in PPP contracts is
effective to encourage the contractor to adopt measures that may
improve road safety standards.
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"®| 10. FURTHER RESEARCH

v' To analyze the size of the economic incentive set up in the PPP
contract.

v’ To analyze the evolution of safety performance over the years in
PPP motorways with safety-based incentives.

v’ To compare different types of incentives (incentives related to the
deadline of the project vs incentives related to payments).
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