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ABBREVIATIONS AND GLOSSARY 
 

MBCM Monetised Benefits and Costs Manual 

AADT Annualised Average Daily Traffic 

DSI Death and Serious Injury 

CAS Crash Analysis System 

BCR Benefit Cost Ratio 

ROI Return on Investment (see Benefit Cost Ratio below) 

F+S Fatal and Serious crashes 

PSL Posted Speed Limit 

h hour 

m minute 

s second 

SH State Highway 

RS Reference Station 

RP Route Position 

NPV Net Present Value 
 

Death and Serious Injury Causality numbers from fatal and serious injury outcome crashes. 

Fatal crash Crashes with fatal injuries (where deaths is within 30 days and was as a result 
of the crash). 

Serious crash/Serious 
injury crash 

Crashes with serious injuries (includes broken bones, concussion, etc) were 
injured person is removed to and detained in hospital, but not fatal injuries. 

Minor crash / Minor injury 
crash 

Crashes with minor injuries (includes cuts, sprains, bruises, etc), but not 
serious or fatal injuries.  

Non-Injury crash Crashes where no injuries occur, but property damage occurs. 

Injury crashes Refers to all crashes resulting in death or injury. 

Annualised Average Daily 
Traffic 

Traffic volumes measured and adjusted to represent an average daily value 
throughout a year. 

Reference Station Fixed points on the highway network used in identifying linear locations.  

Route Position Running distance in kilometres or metres from a fixed point known as a 
Reference Station to describe a location. 

Benefit Cost Ratio Change in user costs from the project divided by the change in 
implementation and maintenance costs. This is the equivalent of the return 
on investment.  

Negative BCR A negative BCR is where there are net disbenefits to user costs.  

Posted Speed Limit The legal maximum speed for a section of road. 

Mean Speed The average speed for all users for a section of road. 

Present Value The value of costs adjusted to a set year. In this report costs were adjusted to 
2022 equivalents. 
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LIMITATIONS 
This report (‘Report’) has been prepared by WSP exclusively for New Zealand Transport Agency (‘Client’) in 
relation to Establishing the Economic Impacts of a sample of speed limit changes (‘Purpose’) and in 
accordance with the email from Fabian Marsh of 25 January 2024 and the subsequent offer of service from 
Mason 30 January 2024. The work is undertaken in accordance with the National Safety and Environment 
Support Contract 18 May 2022. The findings in this Report are based on and are subject to the assumptions 
specified in the Offer of Service and as outlined in the Report. WSP accepts no liability whatsoever for any 
reliance on or use of this Report, in whole or in part, for any use or purpose other than the Purpose or any 
use or reliance on the Report by any third party.   

In preparing this Report, WSP has relied upon data, surveys, analyses, designs, plans and other 
information (‘Client Data’) provided by or on behalf of the Client. Except as otherwise stated in 
this Report, WSP has not verified the accuracy or completeness of the Client Data. To the extent 
that the statements, opinions, facts, information, conclusions and/or recommendations in this 
Report are based in whole or part on the Client Data, those conclusions are contingent upon the 
accuracy and completeness of the Client Data. WSP will not be liable for any incorrect 
conclusions or findings in the Report should any Client Data be incorrect or have been concealed, 
withheld, misrepresented or otherwise not fully disclosed to WSP. 
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EXECUTIVE SUMMARY 
This report details the economic evaluation of posted speed limit reductions on eleven state 
highway corridors identified by the New Zealand Transport Agency Waka Kotahi (NZTA). Nine 
corridors had a decrease in the posted speed limit (PSL), typically 100km/h to 80km/h, and two 
corridors had an increase. One site was urban while the other 10 were rural. Nine of these 
corridors had speed limits changed within the last 5 years. 

This evaluation uses a methodology developed by WSP that is based on the procedures and 
values outlined in NZTA’s Monetarised Benefits and Costs Manual (MBCM)1 and Treasury 
economic assessments using the CBAx Tool2. NZTA provided WSP with before and after mean 
speeds sourced from TomTom and death and serious injury (DSI) outcomes for most corridors 
(and/or sub-section of corridor), along with the cost of implementation for speed limit changes 
on corridors. 

In terms of key findings for changes in mean speeds, crash, and risk outcomes: 

— In most cases where the posted speed limit was lowered, there was a reduction in mean 
speeds of between 5% and 9%. 

— The actual DSI change from the speed limit changes was greater than the predicted DSI 
change.  

— For corridors where there was a reduction in posted speed limit, there was a saving of almost 
27 DSIs/year (between 0.7 and 9.0 DSI/year/corridor). For corridors where there was an 
increase in the posted speed limit, there was an additional 1.3 DSIs/year (between 0.5 and 0.8 
DSI/year/corridor).  

— There are very small increases in journey time per vehicle for corridors which have a reduced 
posted speed limit. Overall travel time increases between 12s to 4m 04s (2.3 to 5.5 s/km time 
lost) for these corridors. Where posted speed limits have increased, there were travel time 
savings of between 24s and 1m 3s (between 1.7 and 2.8 s/km time saved). 

An economic assessment of the speed limit changes using both MBCM BCR assessment and 
Treasury ROI approach methods along with various sensitivity tests was undertaken on each of 
the corridors. The MBCM considered travel time, vehicle operating costs, vehicle emissions costs, 
and crash costs. Results reporting the 10-year BCR (or equivalent) for each are summarised in 
table below. These results show: 

— The crash cost savings generally outweigh the travel time disbenefits by a factor of 2 to 10 
(or more) where there has been a reduction in the posted speed limit. Where there has 
been an increase in the posted speed, the travel time savings have not always been 
sufficient to outweigh the increase crash costs.  

— All corridors that had a reduction in the posted speed limit showed a positive BCR (using 
the MCBM). The 10-year BCRs ranged from 101 for Carterton to Featherston to 597 for the 
SH 51 Marine Parade Corridor. 

— Corridors on the Waikato Expressway which had an increase in the posted speed limit, 
show inconsistent BCRs. On these corridors, the analysis showed that there are increases to 

 
1 https://www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual 
2 https://www.treasury.govt.nz/information-and-services/state-sector-leadership/investment-management/investment-planning/treasurys-

cbax-tool 
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* Various speeds on subsections. 

In summary, for most of the corridors, a reduction in posted speed and mean speeds shows that 
the crash costs savings far outweighed the travel time disbenefits, resulting in positive BCR’s. For 
most of the corridors with a speed limit reduction, vehicle operating costs and emissions costs 
made up 2% to 8% of the net benefits. For the corridors that had an increase in the posted speed 
limit, it is not currently clear if benefits resulting from the increases in mean speeds outweigh the 
increase in crash, vehicle operating, and emissions costs. 
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3.1 MBCM DETAILED ASSESSMENT RESULTS 
Table 9 to Table 11 in sections 3.2, 3.3, and 3.4 provide the economic results and sensitivity tests of 
all eleven corridors and sub sections. The methodology for approach including costs is detailed 
further in the Appendix A.  

Costs and benefits for travel time, vehicle operating, air pollution, greenhouse gases, crashes have 
been summarised along with a 1-year and 10-year benefit cost ratio (BCR). 

In summary: 

— All corridor corridors with a reduction in the posted speed limit showed a positive BCR. The 1-
year BCRs ranged from 12 for Carterton to Featherston to 72 for the SH 51 Marine Parade 
Corridor. 

— Corridors on the Waikato Expressway which have had an increase in the posted speed limit. 
They show positive travel time benefits, and negative crash, vehicle operating cost, and 
emissions benefits. Net benefits from these sections were inconsistent.  

— The Waikato Expressway corridor at Taupiri showed a negative BCR. This is due largely to the 
lower travel time benefits achieved because this corridor had a very high mean speed before 
to the speed limit change.  

— Although positive overall, some sub sections on routes such as SH6 Blenheim to Nelson show 
a negative BCR. These negative subsections tend to be around urban areas. This is due to 
urban air pollution costs and low crash numbers due to a short length.  

— Sensitivity tests for the project show that if either crash benefits were reduced or costs for the 
project increased there would still be a positive BCR for most projects. For SH5 Rangitaiki to 
Esk Valley, and SH5 and SH30 Rotorua, one additional fatal crash after speed limit change 
would reduce the BCR to Negative.  
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4 DISCUSSION OF FINDINGS 
In analysing the 11 corridors there have been changes in mean speeds, crashes, travel times and 
risks.  

Corridors with a speed limit reduction typically result in much larger reductions in deaths and 
serious injuries than predicted. Only two corridors with speed limit reductions had a reduction in 
actual DSI similar to the predicted DSI: SH22 Drury to Pukekohe, and SH2 Pōkeno to 
Mangatarata. Of those nine corridors that had a speed limit reduction, 26.6 DSI / year were saved. 

On the Waikato Expressway, decreases in travel time costs do not always outweigh the crash cost 
increases. For the Cambridge section where there is an adequate crash history following the 
speed limit change, the speed limit increase lifts the corridor from Low to Medium Collective 
Risk; effectively an average highway in terms of deaths and serious injuries per kilometre, Taupiri 
is also a Medium Collective Risk highway after the increase in speed.  

The economic evaluation (for those sites that had a posted speed limit reduction) showed that for 
most of the corridors and irrelevant of the method or test applied, that the crash benefits far 
outweigh (2 to 10+ times greater) the travel time disbenefits, resulting in positive BCR’s. For 
corridors with an increase in posted speed limit, it is not currently clear if benefits from increasing 
in mean speed outweigh the increase in crash costs. Where posted speed limits have increased, 
vehicle operating costs and vehicle emissions disbenefits are 45-50% of the travel time benefits.  
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APPENDIX A: ECONOIMC ANALYSIS 
METHODOLOGY 

OUTLINE 
A limited full procedures evaluation has been completed. This approach was chosen due to the 
limitations of the simplified procedures spreadsheets. Five user costs have been considered 
when identifying benefits: travel time costs, vehicle operating costs, vehicle emissions (air 
pollution and greenhouse gas emissions), and crash costs. 

1 The New Zealand Transport Agency Waka Kotahi Monetised Benefits and Costs Manual 
version 1.6.1 was used as the basis of this economic assessment.  

2 Base date of 2022 was used. 2022 update factors for user costs are the latest available.  
3 Discount rate of 4% was used when developing the 1-year and 10-year BCR.  
4 A first-year rate of return has not been calculated as corridors typically have either a 

negative BCR or a 1-year BCR of greater than 1, consequently a FYRR greater than 100%. 
5 Where a corridor has negative net benefits, the BCR has been reported as “Negative”. 
6 Assessment Period is short where there has been a new road constructed prior to the 

speed limit change, or limited time since the speed limit change. Project benefits may 
change as more crash data becomes available.  

INFORMATION PROVIDED 
NZTA provided the following information, WSP has not separately verified this information. 

— Corridor/sub-section length.  
— Speed limit change date. 
— Posted speed limits before and after the speed limit change. 
— Mean speed for one year before and after the speed limit change. 
— Deaths and Serious Injury numbers before and after the speed limit change.  

REPORTING FIGURES 
A 1-year BCR was provided rather than the first-year rate of return. First-year rate of return 
indicate the return of investment after one year as a percentage. Due to the relatively low cost of 
the improvements compared with the change in user costs, the first-year rate of return are all 
much greater than 100% (the lowest being approximately 1200%).  

A 10-year BCR was provided to compare with “Low-Cost Low Risk” project categories. 

A 40-year BCR, typically reported for transport projects, was not considered for two reasons: 

— It was considered inappropriate as several corridors would show a BCR of over 1,000; 
dramatically higher than the “very high” BCR efficiency category (greater than 10) used in the 
2021-2024 National Land Transport Plan prioritisation. 

— To simplify the calculations by excluding maintenance costs and potential ambiguity in the 
methodology. Most of these projects consist of threshold treatments for speed reductions 
and posted speed limit repeater signs, maintenance costs of improvements (sign cleaning, 
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sign replacement) were considered to be low. Full replacement of infrastructure would after 
10-years would maintain the BCR value, replacing or repairing defective elements would 
increase the BCR over a longer time period.  

TRAVEL TIME 
7 Traffic volume has used the Annual Average Daily Traffic (AADT). For before change and 

after change the same value as been used for corridors/sub-sections, it has been taken 
from Mobile Road, typically 2023 reported values. Values used are the average reported at 
the start and end of the corridor/sub-section. This AADT has been used in Vehicle 
Operating Costs and Vehicle Emissions Costs.  

8 Travel Time user costs only considered composite value of time (MBCM Table 16). 
9 Corridors have used either Rural Strategic or Urban Arterial traffic compositions (MBCM 

Table A46) for determining travel time user costs for All Periods from Table 16. This cost has 
not changed based on changes in sub-section speeds. It has been chosen on general 
environment of the corridor. Vehicle type and trip purpose are considered within the 
composite values. The composite traffic mix has been used in Vehicle Operating Costs. 

10 Outside the impact of congestion on observed travel times specific congestion analysis has 
not been undertaken, or user costs attributed to corridors/sub-sections.  

11 Mean observed operating speeds were provided for the complete corridor/sub-section. No 
consideration of speeds within a corridor/sub-section has occurred. No assessment of the 
speed change cycles within a corridor/sub-section has occurred. 

12 Mean speeds were sourced by NZTA from TomTom using one year of period either side of 
the change in speed limit for most of the Corridors.  

a Corridor 5 and Corridor 6 mean speed data was sourced by WSP from TomTom.  
b Corridor 11, which has a speed limit change in 2011, used historical speed survey data 

to compare change in mean speed, not TomTom. 

Additional discussion on speed change cycles is included in the Economic Assessment 
Limitations below.  

VEHICLE OPERATING COSTS 
13 Simplified procedures spreadsheets simplify 70 to 90 km/h into a single cost value, this lack 

of sensitivity has resulted in a full procedures assessment. 
14 Vehicle operating costs only considered speed-gradient user costs. Vehicle operating costs 

associated with speed change cycles, roughness, congestion and bottle neck delay have 
not been considered.  

15 MBCM Table A85 and MBCM Table A87 were used in the speed-gradient assessment.  
16 Corridors or subsection speeds were rounded up to the nearest 5 km/h for the 

determination of user costs in Table A85 or Table A87. Where the pre and after speeds 
rounded to the same value, judgement was used to round down one value or keep both 
values the same. For example, 48.2 km/h and 48.1 km/h were both kept at 50 km/h, 
whereas 82.4 km/h and 80.6 km/h were rounded to 85 and 80 respectively – this rounded 
was done to achieve a difference in vehicle operating costs. 

17 Average gradient of the entire route was used. At 85 to 80 km/h the change in user costs 
varied between 1.1% and 1.5% for gradients between 0% and 12% for Rural Strategic traffic 
compositions. 

18 Average gradient was determined via Google Maps cycling journey information on 
elevation change. 
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a Corridor 5 and Corridor 6 did not have available cyclist journeys. Corridor 5 was 
assumed to be 0% gradient. Corridor 6 uses maximum elevation change to estimate 
average gradient.  

Additional discussion on speed change cycles is included in the Economic Assessment 
Limitations below.  

VEHICLE EMISSION COSTS 
19 Vehicle Emissions were reported under two categories, air pollution and the impacts to 

health; Carbon Monoxide - CO, volatile organic compounds (VOC), Nitrogen Oxides - NOX, 
Particulate Matter (PM2.5 E), and Greenhouse gas emissions and the impact to the climate 
(CO2-equivalents). Section 3.3 and 3.4 of MBCM. 

20 Proportion of heavy and light vehicles for before change and after change has used the 
same value for corridors/sub-sections, it has been taken from Mobile Road, typically 2023 
reported values. Values used are the average reported at the start and end of the 
corridor/sub-section. 

21 Quantities of various emissions were taken from the Vehicle emissions prediction model 
(VEPM)8  database for heavy and light vehicles with. 

a Year = 2023 
b Before or after change mean speed was rounded to the nearest whole km/h. 

22 SO2 emissions quantities are not provided within the VEPM database and so were excluded.  
23 Gradient adjustment factors for all emissions used the CO emissions relative to 0% gradient 

for Euro 3 petrol cars.9 These values were chosen as they were readily available and reduced 
the complexity of the assessment for little loss in fidelity.  

24 Average gradient was rounded to the nearest whole percent, gradients without a factor 
took the average of the two adjacent factors. This would overestimate the low impact 
downhill factors and underestimate the high impact uphill factors. 

25 Adjustment values used the nearest 10 km/h.  
26 Greenhouse gas emissions costs used the Middle Shadow Price of Carbon for 2023. 
 

Additional discussion on the emissions costs is included in the Economic Assessment Limitations 
below.  

CRASH COSTS 
27 Crash costs used Method A do minimum calculations for the pre and after speed limit 

change user costs calculation. This was considered the most appropriate method as it 
considers real crashes which there is a crash history for.  

28 CAS data was exported for up to 5-years of CAS for each period up to the end of 2023. There 
might some under-reporting of crashes due to the delay in crash records incorporated into 
CAS. This delay has the greatest impact on non-injury crash numbers, and a moderate 
impact on minor injury crash numbers. 

29 All crashes reported within the corridors were used based on worst injury outcomes. 

 

8 https://www.nzta.govt.nz/roads-and-rail/highways-information-portal/technical-disciplines/environment-and-sustainability-in-our-
operations/environmental-technical-areas/air-quality/vehicle-emissions-prediction-model/ 
9 https://www.nzta.govt.nz/assets/Highways-Information-Portal/Technical-disciplines/Air-quality/Planning-and-assessment/Vehicle-
emissions-prediction-model/VEPM-7.0-technical-report-FINAL.pdf 
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36 Costs Provided include actual costs incurred. This could include: Consultation, Assessment, 
Design, Gazetting, Physical works, Monitoring and reporting, and Project Management 
Costs.  

37 Lacking costs, the following assumptions have been made: 

a Threshold treatments at each corridor are assumed to be $60,000 ($2021) 
b Variable speed limit corridors were assumed to cost $60,000 per corridor ($2021) 
c General speed limit changes were assumed to cost $3,000 per kilometre ($2021)  

38 Maintenance costs have not been considered.  
 

TREASURY APPROACH METHODOLOGY 
The approach considered: 

— Base year of 2022, to align with MBCM assessment. 

— A 10-year period for assessments was chosen to be comparable with the MBCM assessment 
and the sensitivity tests.  

— 5% discount rate (treasury value), compared with 4% used in the MBCM. 

— Social cost of loss of life, Value of Statistical Life (low source value) ($8,574,350/crash, 2022) 

— Social cost of serious road crashes ($831,100/crash, 2022) 

— 1-hour citizen compliance burned ($27.92/h, 2022) 

— Corridor implementation cost occurs in 2022.  

— Change in fatal crashes, assuming single loss of life outcomes per fatal crash, uses net change 
in fatal crashes per year. This underestimates casualty numbers within crashes. 

— Change in serious injury crashes, uses net change in serious crashes per year. 

— Change in travel time based on mean speed changes for all road users throughout the year.  

This approach has not considered: 

— Value of vehicle time (included within the Waka Kotahi travel time values) 

— Vehicle operating costs (included within the MBCM assessment). 

— Vehicle emissions costs on health and the environment (included within the MBCM 
assessment). 

— Changes in minor injury and non-injury crashes (included within the MBCM assessment). 

 

ECONOMIC ASSESSMENT LIMITATIONS 

SECTION LENGTH 

Corridors/sub-sections have been considered in whole for traffic volume/AADT, percentage 
heavy, and gradients. Some of these are very long (77km) and have changes in gradient and 
mean speed throughout. Assessment of speed and gradient on smaller lengths improves 
resolution of user costs.  
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APPENDIX B: TECHNICAL 
CONSIDERATIONS 
CORRIDOR CHANGE COMMENTS 

In terms of some of the differences in the corridors and outcomes  

— Corridor 4 SH3 Napier Road; SH3 immediately north of Palmerston North has speed limit 
changes on the urban fringe of Palmerston North and approaching Ashhurst. The 
permanent speed limits were adopted in 2022, however an 80 km/h temporary speed limits 
were put in place on the southern end through to Stoney Creek Road since 2014. The crash 
and speed profiles reflect this lower speed limit.  

— Corridor 6 SH1 Waikato Expressway Taupiri; occurred as part of a larger project to raise the 
posted speed limit on the Waikato Expressway. We have only considered the section past 
Huntly (SH1 RS513 RP1.0 – 15.3) under this assessment. The total project cost was 
approximately $30M and included road safety upgrades to other sections of the corridor 
where the raised speed limit was implemented. Adjacent sections where the speed limit 
has increased were not included in the assessment due to the other road safety 
infrastructure improvements. 

— Corridor 9 The SH5 Rangitaiki to Esk Valley; speed limit change occurred approximately 1 
year prior to Cyclone Gabrielle and so speed impacts and road closures would have 
minimal impact in overall mean speeds. 

— Corridor 10 SH2 Carterton to Featherston; SH2 has had significant physical work and 
temporary speed limits between Masterton and Carterton which has consequently been 
excluded from the assessment.  

REGARDING MEAN SPEED CHANGE 

The data provided in Table 4 has an underlying assumption that changes in mean speed are 
largely the result of posted speed limit reductions and no other impacts, it is assumed that: 

— Corridors with significant roadworks have been excluded (such as Masterton to Carterton). 
Minor (short length and short duration) road-work sites on long corridors were not 
identified or considered in impacting an annual average speed. Delays due to routine 
maintenance works within a long corridor is part of an annual average speed. 

— There has been no consideration of increase in speed limit enforcement following speed 
limit change. 

— There are no delays introduced through changes in priority or control at intersections or 
crossings. 

— There are no other changes to the corridors which may have impacted mean speeds.  

Other considerations regarding the change in mean speed are: 

— TomTom mean speed data is representative of all road users. No consideration has been 
given to changes in mean speed based on road user type. E.g. changes in speed for heavy 
vehicles (with a 90 km/h maximum speed limit), or school buses (with an 80 km/h 
maximum speed limit), compared with other vehicles.  

— No consideration of changes in the speed profile have been made. The change in speed of 
the fastest users has not been evaluated or considered. 

RELE
ASED U

NDER THE O
FFIC

IAL I
NFORMATIO

N ACT 19
82



  

 27 

— No consideration of the change in traffic volumes has been made on mean speed. 
Increases in traffic volumes decrease mean speed. Any changes in traffic volumes were 
assumed to result in negligible impacts on mean speed. 

— Localised changes in speed have not been considered, speed has only been considered 
on a corridor basis.  

Analysis of the entire speed profile change would illustrate how people travelling at above 
average speeds experience speed changes. Changes in for people travelling above average 
speeds may have a greater influence on DSI changes.  

REGARDING CHANGES IN CRASHES 

Predicted crash changes based on changes to mean speed were made using the Global Road 
Safety Facility Speed Impact Tool11. 

Road vehicle crashes are low frequency events, typically a minimum of 3 years of a reliable crash 
history is used when evaluating crashes and desirably 5 years. Other than Corridor 11, no corridor 
has five years of reliable crash history before and after the change in speed limit (SH1 Waikato 
Expressway corridors lack five years of reliable crash history before the speed limit change). 
Corridor 1 only has three years of reliable crash history.  

Crash data reported in CAS up to the end of December 2023 was considered in mid-February 
2024. There is a delay in crashes occurring and being reported within CAS, this delay is longer for 
lower severity crashes such as minor injury and non-injury crashes. We believe that all fatal and 
serious injury crashes were within CAS for the period ending December 2023 when crash data 
was extracted in mid-February.  

It is assumed that there were no other safety improvements, and changes in crash rates are 
purely due to reduction in posted speed limit and associated work (such as area threshold 
treatments). 

REGARDING TRAFFIC VOLUMES 

Traffic volumes and heavy vehicle numbers are fixed for before and after the change in posted 
speed limit. Using the same traffic volumes before and after removes changes in the number of 
users which would impact on before and after summed total user costs.  

There are negligible impacts of traffic growth on mean speed, traffic growth can also impact 
crash numbers, noting that crashes are discrete low frequency events. 

 

 
11 Speed Impact Tool | GRSF (roadsafetyfacility.org) 
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