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

Te Manati Waka 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 in this document.
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Under the terms of the New Zealand Creative Commons Attribution 4.0 [BY] licence, this

document, and the information contained within it, can be copied, distributed, adapted and
otherwise used provided that —
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¢ the material is not misrepresented or distorted through selective use of the material
e images contained in the material are not copied.

The terms of Te Manati Waka'’s Copyright and disclaimer apply, available at:
www.transport.govt.nz
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Domain Strategy, Economics and Evaluation
The Domain Strategy, Economics and Evaluation team operates within the System
Performance and Governance Group of Te Manatu Waka. The team supports its policy
teams by providing the evidence base at each stage of the policy development.

The team is responsible for:

¢ Developing the Transport Evidence Base (see below) and the Transport Knowledge
Hub which connects people from across the wider transport sector and promotes the
sharing of transport data, evidence, knowledge, research, information, capabilities,
and ideas.

¢ Providing economic input on business cases, funding requests, competition issues
and specific projects such as value capture, natural disasters, and the social impacts
on environment and health.

¢ Providing the evaluation function for the Ministry, including designing evaluation
frameworks, developing performance metrics and indicators, and designing,
conducting, and procuring evaluations.

The Transport Evidence Base
The Transport Evidence Base Strategy creates an environment to ensure data, information,
research, and evaluation play a key role in shaping the policy landscape. Good, evidence-
based decisions also enhance the delivery of services provided by both the public and
private sectors to support the delivery of transport outcomes and improve wellbeing and
liveability in New Zealand.
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Executive Summary
Purpose

Road crashes impose intangible, financial, and economic costs to society. These costs
include reduced quality of life for survivors, reduced economic productivity, and medical and
other resource costs. Te Manati Waka updates the social cost of road crashes and injuries
annually to allow comparison of the costs and benefits of any road safety actions in current
dollars.

This report provides estimates of average social costs after accounting for:

any inflationary effects that affect different cost components

any changes in the number of crashes by area and severity

any changes in the average number of injuries involved in a crash by area and
severity

Updated estimates

Over 90 percent of the total social cost is made up of loss of life and life quality. This
is calculated using a willingness-to-pay valuation technique, which puts a dollar value
on pain and suffering from loss of life and life quality.

The resulting estimate is referred as the willingness-to-pay based value of statistical
life or VOSL. The VOSL was established at $2 million in 1991 and is regularly
indexed to the average hourly earnings to express the value in today’s dollars.

The updated VOSL is $4.88 million per fatality, at June 2021 prices. Work is
underway to revise the methodology used to estimate VOSL along with other non-
market transport impacts over the coming year, with an intention to replace the 1991
methodology.

The updated average social cost is $4,934,900 per fatality, $516,300 per serious
injury, and $27,700 per minor injury.

Crashes can involve multiple fatal, serious, and minor injuries. In per-crash terms, the
average social cost is then estimated at $5,842,300 per fatal crash, $591,800 per
serious injury crash, and $33,500 per minor injury crash.

These estimates include the updated VOSL (for fatalities) or loss of life quality (for
serious and minor injuries), reduced economic productivity, and medical and other
resource costs.

Unlike fatal crashes, many injury crashes are not reported to the New Zealand
Police. As a result, only some of the serious and minor injury crashes are recorded in
the official Traffic Crash Reports (TCRs) maintained by New Zealand Police.
Hospitalisation data and ACC’s motor vehicle claims data are used in conjunction
with TCRs to obtain the best estimates of the total numbers of road crashes and
injuries.

The total social cost of motor vehicle injury crashes in 2020 is estimated at $4.4
billion, at June 2021 prices. This represents a decrease of about $200 million (or 4
percent) compared to the previous year (from $4.6 billion in 2019), due to a fall in the
estimated total number of crashes (13 percent), which was largely driven by the
reduced road travel during the COVID-19 lockdowns, offset by an increase in the
value of the cost components.
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1 The 2021 update

1.1 Introduction

This is an annual update of the Social Cost of Road Crashes and Injuries statistics published
by the Ministry of Transport. This update provides estimates of the average social cost per
injury and per crash at June 2021 prices. The update accounts for any changes in the
numbers of crashes by area and severity and is based on crash and injury data from 2018 to
2020.

To ensure we target our road safety resources most effectively, the cost of any safety
interventions should be evaluated against the resulting benefit expressed in terms of social
cost. When there are a number of potential solutions to a transport problem, using social
cost information allows us to make consistent comparisons between solutions, especially
when these solutions have different impacts on the risks of crashes and the injuries that may
be sustained in them. Updated social cost estimates are incorporated into Waka Kotahi NZ
Transport Agency’s Crash Analysis System (CAS) to facilitate this.

1.2 Estimation of injuries and costs

The social cost of a road crash or a road injury is defined as the total cost incurred because
of the road crash or injury. Its value depends on the number of cost components we include
and the methods we adopt to estimate them. For a description of the methodology, please
refer to the Appendix.

In New Zealand, the social cost of a road crash or a road injury includes the following
components:

e loss of life and life quality

¢ loss of output due to temporary incapacitation
e medical costs

e legal costs

¢ vehicle damage costs

These social cost components are either measurable or can be estimated in dollar terms. A
willingness-to-pay valuation technique is used to express pain and suffering from loss of life
or life quality in dollar terms (that is, the willingness-to-pay based value of statistical life or
VOSL). Various methodologies have been developed to estimate the value of other social
cost components.

Estimating the social cost of road crashes and injuries requires two stages of analysis. The
first stage involves estimating the total number of crashes and injuries. While all fatal
crashes are recorded by New Zealand Police in the official TCRs, only some of the serious
and minor injury crashes are. Hospitalisation data and ACC’s motor vehicle claims data are
used in conjunction with TCRs to obtain the best estimates of the total numbers of road
crashes and injuries. The estimated total numbers of crashes and injuries for the years 2018
to 2020 are given in Table 1. For the three years to 2020, only 57 percent of all serious
injuries and 32 percent of all minor injuries are recorded in TCRs.

The second stage involves calculating the impacts in monetary terms. Individual social cost
components are updated to current prices using the price indices tabulated in Table 16.
Adding all the social cost components gives the average social cost per incident (that is,
crash or injury).

To account for unreported incidents, Waka Kotahi matches its CAS data against hospital
admissions (from road crashes), which provides an estimate for the number of unreported
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incidents. From this we estimate a multiplier to scale up the average social cost estimate to
include the costs of unreported incidents. The average social cost obtained after such as
adjustment is referred to as the average social cost per reported crash (or injury).

1.3 Average social cost per injury and per crash

The updated value of statistical life is $4.88 million per fatality, at June 2021 prices. Adding
the other social cost components gives an updated average social cost per fatality of
$4,934,900. For non-fatal injuries, the updated average social cost is estimated at $516,300
per serious injury and $27,700 per minor injury.

These per-injury estimates are useful for establishing the social cost of a specific crash
considering the number of injuries sustained in that crash. After scaling up the estimates to
account for non-reported cases, the average social cost estimates increase to $898,900 per
reported serious injury and $83,700 per reported minor injury.

This report also provides social cost estimates in per-crash terms. The updated average
social cost is estimated at $5,842,300 per fatal crash, $591,800 per serious injury crash and
$33,500 per minor injury crash. This is adjusted to $1,053,300 per reported serious injury
crash and $105,200 per reported minor injury crash, after scaling up the estimates to
account for non-reported cases.

1.4 Total social cost of road injury crashes in 2021

The total social cost of motor vehicle fatal and injury crashes in 2020 is estimated at
approximately $4.4 billion, a $200 million decrease compared to 2019. The changes in fatal,
serious, and minor injuries this represents are summarised in Table 1.

Table 1: Change in fatal, serious, and minor crash numbers, 2019-2020

300 291 -3%
3,921 3,390 -14%
30,298 26,481 -13%

Figure 1 shows loss of life and/or life quality due to permanent impairment accounted for
approximately 91 percent of the total social cost of injury crashes. Vehicle damage
accounted for around 5 percent, and other cost components made up the remaining
proportion.
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Figure 1. Share of the total cost of fatal injury crashes in 2020 (June 2021 prices)
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In addition, there are an estimated 242,949 non-injury crashes’, valued at a further $0.7
billion. This gives a total social cost of all motor vehicle crashes in 2020 of $5.1 billion
(decrease from $5.5 billion in 2019). These estimates include the costs associated with both
reported and non-reported cases.

Figure 2 shows the trend of the estimated annual total social cost of injury crashes from
1997 to 2020.

' Guria (1995) estimated that the number of non-injury crashes is 8.4 times the number of minor injury crashes.
This analysis assumes this relativity remains the same. [Guria (1995), “Estimates of vehicle damage costs”,
Wellington, Land Transport Safety Authority.]
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Figure 2. Estimated annual total social cost of fatal and injury crashes, by crash severity ($ billion, at June 2021
prices)
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On average, around 58 percent of the total social cost of road injury crashes relates to
crashes that occurred on open roads?. The regional distributions by area are plotted in
Figure 3 and Figure 4.

2 In this report, open roads are defined as roads with a legal speed limit of over 70 kilometres per hour (km/h).
Urban roads are defined as roads with a legal speed limit of 70 km/h or less.

10
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Figure 3. Total social cost of fatal and injury crashes on open roads by region ($ million, at June 2021 prices)
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Figure 4. Total social cost of fatal and injury crashes on urban roads, by region ($ million, at June 2021 prices)
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2 Social cost estimates

2.1 Average social cost by component

Table 2 and Table 3 provide the estimates of average social costs per crash and per injury,
including breakdowns by cost component. Table 4 provides the estimates of average social
costs per non-injury crash by area. These estimates do not include adjustment for under-
reporting and are suitable only for cases where the total number of crashes and injuries are
known.

Table 2. Average social cost per crash by component (June 2021 prices $)

Severity

Loss of life/permanent disability 5,774,000 557,800 23,700

Loss of output (temporary disability)

Medical: 15,900 18,700 1,200

Emergency/pre-hospital 4,600 1,600

Legal and court 38,200 4,600 1,500

Notes:

Cost components

1. Figures may not add to totals due to rounding.
2. These estimates have not been adjusted for the level of non-reporting

Table 3. Average social cost per injury by cost component (June 2021 prices $)

Severity

Loss of life/permanent disability 4,888,900 488,900 19,600

Medlcal 7,400 16,300 1,000

Emergency/pre-hospital 3,300 1,200

Legal and court 31,700 3,700 1,300

R 5590 [ 500 [ S0

Cost components

Notes:

1. Figures may not add to totals due to rounding.
2. These estimates have not been adjusted for the level of non-reporting

12
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Table 4. Average social cost per non-injury crash (June 2021 prices $)

Area

Per non-injury crash

Non-injury crash (vehicle and legal costs) 3,400 3,700 3,200

2.2 Average social cost per incident

Table 5, Table 6, and Table 7 provide the estimates of the average social cost per reported
crash and per reported injury, after adjusting for the level of non-reporting. The estimates for
a combination of crash or injury types (fatal and serious, serious and minor, and all three)
are useful for assessing safety risks that could cause severe injury to road users but have a
low probability of occurrence (for example, in situations where the crash or injury numbers
are small). If a programme is expected to reduce the number of injuries, but not the number
of crashes, use the estimates from Table 7. Otherwise, use the estimates from Table 5 and
Table 6, depending on data availability and the purpose of the analysis.

Table 5. Average social cost per crash by severity (June 2021 prices $)

rash severity

Fatal 5,842,300 6,033,600 5,371,200
s
Minor 105,200 110,300 101,400

AN 20 w70 o
Fatal and serious 1,681,600 2,017,400 1,326,300

Table 6. Average social cost per injury by severity (June 2021 prices $)

Area

o A

Injury severity

Minor 83,700 83,200 83,700
Serious and minor

13
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Table 7. Average social cost per injury, excluding vehicle damage costs by severity (June 2021 prices $)

Area

s A

Minor 67,100 65,400 68,100

Serious and minor

Fatal and serious 1,398,500 1,564,600 1,194,200

Injury severity

2.3 Average social cost by vehicle movement

Table 8 provides estimates of the average social cost per reported crash by vehicle
movement using crash data from 2016 to 2020. These estimates have been adjusted for the
level of non-reporting and are suitable for analysing policies or programmes that focus on
specific vehicle movement classifications (for example, head-on crashes).

Table 8. Average social cost per reported injury crash by vehicle movement

—

577,300 712,000 373,000
Head-on, not overtaking

417,600 436,500 391,100

Collision with obstruction 282,000 483,900 231,800
Rear-end collision _
Turning versus same direction 357,700 546,900 256,400

Crossing, vehicle turning 361,000 687,200 266,200
Vehicles merging _

vorsemecenrs [
453,200 1,577,100 417,900
Peaeonoter R e I B
758,500 906,100 625,900

2.4 Average social cost by region

Due to differences in physical locations, sizes of regions, road safety infrastructure,
response, hospital facilities, and for other reasons, the proportions of injury crashes that are
reported to New Zealand Police differ across regions. The mix of open roads and urban
roads crashes also differs across regions. These result in different average costs per injury
and crash for each region. These estimates are useful for the evaluation of regional
programmes or policies for or between specific regions.

14
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2.4.1 Average social cost per crash severity, by region and area

Table 9. Average social cost per reported injury crash by region for all roads (June 2021 prices $)

Crash severity
Region Serious and Fatal and Fatal, serious,
Fatal Serious Minor
minor serious and minor
Northland 5,956,600 1,385,700 110,100 378,300 2,234,900 633,700

Auckland

6,290,400 685,000 106,600 223,900 1,606,300 456,600

IR N I I I B B

Gisborne 5,263,700 1,243,300 107,900 372,400 1,785,800 543,800

Hawke’s Bay

6,361,700 1,416,200 109,100 432,100 2,119,800 665,500

5,082,400 763,900 102,300 218,100 1,067,200 281,500
Nelson-Marlborough

5,077,800 834,600 101,900 269,300 1,376,300 424,800
oty ol L O 5L
Otago 5,633,500 1,416,100 104,500 345,100 1,930,700 476,600
Southland

New Zealand 5,842,300 1,053,300 105,200 282,000 1,681,600 434,300

Table 10. Average social cost per reported injury crash by region for open roads (June 2021 prices $)

Crash severity

. (Crashseveiy |

Region Serious and Fatal and Fatal, serious,
Fatal Serious Minor

S S il el e
6,103,000 1,384,700 113,300 418,100 2,371,900 757,200
S [ 07 [ 222007 022007 [ 2220 00 Ao
Waikato 6,428,600 707,800 110,700 247,400 1,821,800 571,800
ECELCUNNN 500600 142100 104G 400 2452600 7000
5,359,600 1,290,200 114,700 455,500 1,935,400 709,500
At 71 172200 7 co g g 2 ecoy ooy
Taranaki 6,484,700 1,477,200 117,400 525,600 2,399,600 904,000
RECERIET 57000 76070
5,111,000 816,400 109,300 260,200 1,368,900 408,400
ECERE I 50520 4530 10SAD  4teS 22650 eoM0
West Coast 5,102,900 854,200 100,700 284,200 1,420,700 458,100
K o070 12090
5,649,000 1,478,900 106,900 383,700 2,212,400 601,000
(soomand B O e O L
6,033,600 1,127,500 110,300 336,700 2,017,400 604,500

15
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Table 11. Average social cost per reported injury crash by region for urban roads (June 2021 prices $)

Crash severity
Region : : Serious and Fatal and Fatal, serious,
Fatal Serious Minor _ _ _
minor serious and minor

5,189,000 1,390,100 105,900 310,200 1,835,000 411,100

Auckland

5,572,400 636,500 101,700 188,700 1,085,200 274,900

4,951,800 1,163,100 101,900 286,400 1,507,500 366,200
Hawke'’s Bay

Manawatu-Whanganui

5,045,100 741,900 99,200 203,700 927,900 239,100
IR 57500 132400
4,951,800 760,900 107,400 228,100 1,202,000 328,600
KT 6007500 110080
5,584,700 1,354,900 102,200 313,300 1,616,200 371,200

Southland

New Zealand 5,371,200 983,900 101,400 244,200 1,326,300 313,400

1,330,300 102,300 344,500 1,668,300 430,800

2.4.2 Average social cost per injury by region and area

Table 12. Average social cost per reported injury by region for all roads (June 2021 prices $)

[ T |
Fatal Serious Minor

minor serious and minor
4,934,900 1,076,400 83,200 279,800 1,705,800 452,800
S 7001 | 7725007 A0 7800 A2
Waikato 4,934900 570,700 81,400 175,500 1,260,700 341,500
ECELCUNNNN <690 70 820 2060 AS820 40420
4,934,900 1,065,400 84,400 287,700 1,549,100 421,300
(Foon sy ) B s )
Taranaki 4,934,900 1,220,200 84,300 328,200 1,785,700 499,300
navat-iencent [ et
4,934,900 686,900 84,300 180,800 956,800 231,900
ECEREIE I 690 1IE700 M50 M0 AeBED W0
West Coast 4,934,900 743,900 83,200 221,600 1,222,900 345,600
K %00 070
4,934,900 1,199,400 84,700 273,200 1,631,400 374,100
soorand el e O L 2
4,934,900 898,900 83,700 224,000 1,407,600 338,000

16
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Table 13. Average social cost per reported injury by region for open roads (June 2021 prices $)

Crash severity
Region Serious and Fatal and Fatal, serious,
Fatal Serious Minor
minor serious and minor
Northland 4,934,900 1,062,400 83,300 299,400 1,777,000 520,000

Auckland

4,934,900 569,200 81,000 187,800 1,359,000 406,700

4,934,900 1,063,900 84,900 333,400 1,622,500 522,300
Hawke'’s Bay _
4,934,900 1,215,300 83,700 360,600 1,935,000 614,300

Manawatu-Whanganui

4,934,900 682,800 83,100 198,600 1,145,800 307,600
IR 495450 1157400
4,934,900 740,600 83,400 234,300 1,228,200 372,100
KR %0 o%00
4,934,900 1,193,100

Southland

New Zealand 4,934,900 900,900

Table 14. Average social cost per reported injury by region for urban roads (June 2021 prices $)

minor serious and minor

4,934,900 1,116,600 83,900 242,000 1,481,800 316,900
(ocond el e O N e T
4,934,900 575,200 82,700 154,600 974,300 223,900
Bay of Plenty

4,934,900 1,068,600
LTI o490 1466700

4,934,900 1,228,300 85,100 290,700 1,516,400 360,100

Manawatu-Whanganui
Wellington 4,934,900

Nelson-Marlborough

4,934,900 759,300 84,500 186,000 1,199,100 268,600
K 92490 1013000

4,934,900 1,206,500 84,500 256,900 1,431,600 302,600
(Soottard e I e B N
4,934,900 897,000 83,700 201,900 1,203,100 257,700

84,700 291,300 1,795,900 451,800

83,200 251,800 1,574,200 437,700

84,000 234,600 1,397,900 300,700

688,900 83,900 173,600 860,500 203,200

17
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2.5 Crash statistics and cost indices

Table 15. Reported and estimated number of crashes and injuries from 2018-2020

All areas

Reported Reported injuries Estimated Estimated injuries
L > ve e ws o ok

6,099 N/A 6 853 2,247 10,857 N/A 12 228 4 004

Mror o L . | | | |

33,626 1,046 7,253 34,899 98,522 1,046 12,628 109,476

Open roads

Reported Reported injuries Estimated Estimated injuries
Fatal

Minor 10,324 12,929 33,659 42,151

_--____-

Urban roads

Reported Reported injuries Estimated Estimated injuries
Fatl I ___-

Serious 3,143 N/A 3 376 843 5,493 5,913 1,451

_--____-

19,691 282 3,441 20,228 58,844 282 5,978 64,434

Table 16. Cost indices for updating unit costs

Cost Infoshare Change compared
Quarter Values .
component reference to previous year

Loss of life
: : Average hourly
and life quality
earnings (ordinary time)

Loss of output

June 2021 .
: Producers price input
Medical cost index — Health and PPI020AA June 2020 1137 0.8%
community services June 2019 )

Producers price input

Legal and index — Legal services:
court cost Personal and

Corporate

: Consumers price index June 2021
Vehicle — Vehicle servicing & ISR TV NN Y o 1071 2.9%
damage cost | fEPSIE June 2019 1041 1.8%

. (v]

Source: Infoshare, Stats NZ
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3 Appendix

3.1 Methodology
The following section describes the methods used to update various social cost components

3.1.1 Loss of life and life quality

The loss of life and life quality component represents an estimated value of pain and
suffering to the injured and to their family. For non-fatal injuries, it also includes the loss of
output due to permanent disability. These values were established through a Value of Safety
survey (conducted in 1991). The survey was conducted to understand how respondents
trade off between safety and wealth. Trade-offs covered in the survey involved asking how
much respondents would pay to reduce road accident risks for themselves, their families,
and other people. Specific questions included:

e Driving on a safer road with a toll

e Taking a course in road safety

¢ Adding safety features to a car

e Living in a neighbourhood that has a lower chance of being involved in a motor
vehicle accident

¢ Funding road and pedestrian safety improvements via higher taxes

e Reducing fatal vs non-fatal risks

This information was used to determine the willingness-to-pay value for avoiding one
premature death (known as the willingness-to-pay value of statistical life) and one serious or
minor injury. This willingness-to-pay approach has been widely used by many countries and
is considered the most appropriate approach for use in safety intervention analysis.

The value of statistical life (VOSL) was established at $2 million in 1991. It is regularly
indexed to the average hourly earnings to express the value in current dollars. The updated
value in 2020 prices is $4.42 million per fatality. The loss of life and life quality component
represents over 90 percent of the total social cost of injury crashes.

3.1.2 Loss of output due to temporary disability

Many injuries result in workers taking time off work. While the lost earnings are either met by
employers or by ACC, such disruption affects gross output. Estimates of loss of output per
injury are determined using average length of hospital stay (as a proxy for the average time
lost per injury) and average daily earnings (as a proxy of loss of output), based on the latest
income statistics collected as part of the Household Labour Force Survey published by
Statistics New Zealand.

For a serious injury, the average time lost per injury and the average daily earnings per
person (considering the age and gender profiles of 2018-2020 crash data) are used to
estimate an average loss of output per serious injury. A similar estimate is also derived for
minor injuries. In aggregate terms, loss of output due to temporary disability accounts for
less than 1 percent of the total social cost of injury crashes.

3.1.3 Medical costs

The methodology for estimating medical costs was developed in the mid-1990s. It uses
injury and cost data obtained from hospitals in Dunedin and Waikato to determine the
average cost of emergency treatment, hospital in-patient treatment and follow-on treatment
by injury severity. Estimates for these average costs are updated annually to current dollars
using the producers’ input price index for health and community services. In aggregate
terms, medical costs account for just over 2 percent of the total social cost of injury crashes.
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3.1.4 Legal and court costs

Legal and court costs include three components: the justice system costs, the cost to New
Zealand Police of crash attendance and investigation and the cost of imprisonment. These
are based on actual administrative data obtained from New Zealand Police’s Road Policing
Programme and from the Ministry of Justice. In aggregate terms, legal and court costs
account for just over 1 percent of the total social cost of injury crashes.

3.1.5 Vehicle damage cost

Estimates of vehicle damage costs were established in the mid-1990s based on insurance
claims data. They are updated annually for price changes using the consumer price index
under the vehicle servicing and repairs category. In aggregate terms, property damage
costs account for about 5 percent of the total social cost.
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