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Disclaimer

All reasonable endeavours are made to ensure the accuracy of the information in
the draft report. However, the information is provided without warranties of any
kind including accuracy, completeness, timeliness or fitness for any particular
purpose.

Te Manatu Waka the Ministry of Transport excludes liability for any loss, damage

or expense, direct or indirect, and however caused, whether through negligence

or otherwise, resulting from any person’s or organisation’s use of, or reliance on,
the information provided.

Results included in this file may be subject to revision as the project team
finalise the estimates for the DTCC Final Report.



Road crashes
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Task Brief

Derive estimates of the Social costs of road transport-related "accidents"” in NZ
 All those involving Motor Vehicles
 Non-motorised users only (pedestrians, bicycles, etc)
(Originally also reviewed rail/sea accidents)

Costs to be investigated
« Total Costs (by road/vehicle type)
 Average Costs (per VKT / PKT / NTK)
« Marginal Costs (c/AVKT)
« Assessment of Internal vs External Costs
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Total/Average Cost Calculation Method

INPUT VALUES

Number of casualties per vehicle category
= Fatalities
= Serious injuries
= Minor injuries
= Non-injuries

Costs per casualty (VOSL)
" Human costs

= Medical costs

= Administrative costs

" Production costs

!

=  Material/other Costs

Corrections for under-reporting

v

CALCULATIONS

ALLOCATION

ACC & insurance payments

Deduction of transfers from taxes,

—>  Assumptions about cost causality «—
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Total accident costs

Y

Vehicle usage
Person-km by mode
Vehicle-km by mode

Allocation of total accident costs to different vehicle categories
= Accidents with different modes involved, according to responsibility
= Accidents within a transport mode, according cost causality assumptions

!

Total and average accident costs per vehicle category




Source: Miller T. R & Guria J. (1991). The

. _ _ Value of Statistical Life in New Zealand:
Average economic/social cost per accident Market Research on Road Safety

Cost components

Fatal Serious Minor Non-injury
WTP to avoid: Loss of life/permanent
disability S4,527,300 S452,700 $18,100 -
Loss of output (temporary disability) - $1,400 S300 -
Medical (hospital, emergency, follow- )
- $7,000 $15,500 S900
Legal and court $21,100 $2,800 $900 -
Vehicle damage $6,600 S5,200 S5,200 $3,200
_ Total (incl. motor vehicle) $4,562,000 S$477,600 $25,500 $3,200 _

Total (non-motor vehicle) $4,555,500 $472,500 $20,300 $100



c_)\)\' Average number of casualties / year:
/\ <<’ Fatal — 378 Serious — 4,392
\>‘< Total/Average Road Accident Costs Summary Minor—37,351  Non-Inj— 272,942
Mot'cycle
other
Moped
Open
(>80km/h) 2,809 329 52 317 3,576
Total Costs Urban
shared ($m/year) (<70km/h) 85 177 1,539 182 25 62 2,069
All 110 219 4,349 511 77 379 5,645
Cost shared per
i I
distance travelled 35.7 31.0 9.9 123.1 25.5 12.6 11.6
by vehicle
(c/VKT)

— Cost shared per _
distance travelled All 35.7 31.0 6.3 123.1 2.8 12.6 7.4
by person (c/PKT)



C)
c)\)\/’\ Average number of casualties / year:

<(/\Q*<<’ : : Fatal — 1 Serious — 183
&< | Total/Average Non-Motorised Accident Costs Minor — 36,307  Non-Inj— 1,794

© (not involving motor vehs)

Based on Crash Analysis System (CAS) and Total
ACC datasets NMU-only

 Including pedestrians, cyclists,

wheelchair users, small-wheeled Distance travelled by person .,
devices (skateboards, scooters, etc) (PKT, million km)
Many accidents by these modes not captured
by Police crash records but reported through ~ Neutral costs shared $830m
hospital & ACC data (Sm/year)
e.g. Slips, Falls

Cost shared per distance

Note the health and other benefits travelled by person (c/PKT)
of active modes
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I Motor Vehicle Accidents: Cost Components

Annual cost: $5.64 billion / year

Other
3.1%

N

S

Loss of output

(temporary
disability)
0.3%




I Non-Motor Vehicle Accidents: Cost Components

Annual cost: $0.83 billion / year
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Vehicle damage
0.5%




Marginal Accident Costs

What is the extra accident cost that adding (or removing)
one extra vehicle-km to the traffic flow pattern brings?

Accident prediction models used to estimate numbers

Average costs per accident vary in three key dimensions:

 Higher speeds (e.g. on rural roads) are typically associated with more
serious injuries (and a greater likelihood of deaths)

* Intersections involve typically different accident types than mid-block
sections, and different likelihnoods of death & serious injury

 In congested situations (e.g. rush hour), traffic speeds are typically
slower, reducing the average accident severity
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Accident Prediction Models

Total vehicle-kms travelled (VKT) is the key model input

Three different types of road environment modelled:
« Accidents on urban streets (speed limit of 70 km/h and less)
« Accidents on rural roads (speed limit of 80 km/h and more)
« Accidents on limited-access motorways and expressways

Total
Accident b;>1

Urban/rural models also split by costs
Intersection v mid-block sites

Pedestrian/cycle crashes SC=by. VKTH »
modelled using single models \

......

/////

-----

Veh-km Trave?led
(VKT)




O
S *MC/AC = Ratio of Marginal Costs

O%V{\Q& Calculated Marg inal Costs to Average Accident Costs
Sub-model Marginal costs (c/VKT) Combined MC (c/VKT)
Urban mid-block (uncongested) 1.00 13.2 Urban uncongested
Urban intersection (uncongested) 0.44 4.1 17.3
Urban mid-block (congested) -1.40 -18.4 Urban congested
Urban intersection (congested) -1.56 -14.7 -33.1
Rural mid-block (uncongested) 0.80 51.3 Rural uncongested
Rural intersection (uncongested) 0.46 5.6 56.9
Motorway mid-block (uncongested) 1.40 5.1 5.1
Motorway mid-block (congested) -1.85 -6.8 -6.8
Cycle all (uncongested) 0.20 8.1

~ Pedestrian vs MV (uncongested) 0.40 12.4 -
Pedestrian only (uncongested) 0.40 46.2




Accident Costs & Charges

| People / Entities |
ACC Employers ]
A | | + Benefits received |
A4 v
+ . . —
WorkFEJI_z;cle costs — Lost productivity Cc?sts/chzrges ]
— ACC levies ald leave * Dead/incapacitated staff \ ey 2=
- - * Staff cover , .
«  Veh registration T \ * Incident traffic delays
Y * Fuel excise L A
N 5 Oth
+ Health-care A e er V hicl
treatment N road users ehicle lnsurance
----------- \ . N companies
* Ambulance = \ 4 .| —MVinsurance P
* Hospitals / GPs S ——— . . - . ‘
pitals / ‘“')f Private m.vehicle L Premiums
* Physio/rehab
A N L b A L
— Health insurance + Vehicle damage
* Premiums — Life insurance treatment
| A 4 * Premiums = Repair / replacement
\l! — Public taxes
Health insurance — Personal costs > PAYE < Life i msurance
companies * Insurance excess * GST companles

* Police/court penalties

Legal costs

Govt consolidated

fund

Families and

[Society at large

Y
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— Admin costs

= Intangibles
* Pain, Grief, Suffering

Emergency services
Justice/legal services

e
/

— Misc costs
* Funeral costs
* Property damage
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Costs and charges for Motor vehicle accidents

Estimated Internal/
Cost Component Main cost categories Principal funding sources
social cost | External Cost?

<<'\

WTP: Loss of Intangible losses: Pain, grief, : Eéi';i?;ir};iézﬁom;rt)
$4,376 million sufferlng (largely unfunded) P
life/permanent Mostly Internal e Personal costs
(77.5%) e Healthcare treatment (S570m - part) .. .
disability : B — e Administration costs
e Public taxes
: 1,093 million Vehicle insurance ($2100m
Vehicle damage >1, Internal e Vehicle damage repairs ° venideinsu (> )
0 e Personal costs
(19.4%)
5104 mill e ACC levies ($450m - part)
. mMilion i
Medical Costs Mostly External e Healthcare treatment ($570m - part) 2 LieRlin U nEs 3R
(1.8%) e Personal costs
e Public taxes
$54 million . . o Perso‘n.al costs
Legal and court Mostly Internal e Judicial and legal services e Administration costs
(1.0%) e Public taxes
Loss of output $17 million e Healthcare treatment ($570m - part) © i2lies (RS = P,
disability) . External e Workplace costs Health insurance (part)
(temporary disability (0.3%) e Sick leave / lost productivity



Conclusions

Road accidents (motorised and non-motorised) cost NZ about $6.4 billion a
year in social costs

« Alarge part of this reflects the WTP to avoid pain/grief/suffering
* Motorcycle & bicycle accidents have highest cost per veh-km
« Alot of non-motorised accidents not captured by CAS data (or MoT)

Non-injury accidents still result in high vehicle damage costs
In congested situations, marginal costs can be negative

The largest proportion of accident costs in NZ are considered internal, i.e.
road users and their friends/families pay for these directly
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Limitations:

Interpretation of ACC data used

Available splits of VKT data by road type
and vehicle type

Robustness of accident prediction
models used for marginal costs

Inconsistent or limited usage/ injury data
for new travel modes

No breakdown of truck types

Limitations, Further Work, and Updates: Road accidents

Further work:

Refine non-motorised costs using
hospital admission datasets

Review the average social cost per
road accident (incl. components)

Refine marginal cost models

More detailed/consistent usage data
by road and vehicle types
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