
 

1.1.3 Deaths and serious injuries 

 

Measure description 

Measure no: 1.1.3 

Measure name: Deaths and serious injuries (DSI) 

Measure description: Number of deaths and serious injuries 

Measure type: Quantitative 

  

Intent This measure can be used for any safety-related investment and programme benefits, 

particularly those targeting high death and serious injury rates.  

Scope This measure can be applied at the project level and can also be rolled up for geographical 

areas or programmes. 

  

Measure relationships This measure has companion and cause–effect relationships with other measures in the 

benefits framework. The relationship map below shows these relationships and can be 

used to help you select further measures to support this measure. 
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Measure information and data  

Measure equation Description: 

From geospatial point ‘a’ to geospatial point ‘b’, the number of deaths and serious injuries 

resulting from land transport-related crashes in the last year (or a rolling average of the last 

5 to 10 years, depending on the application). 

Unit of measure Number 

Definition of terms Serious injury includes a fracture, concussion, severe cuts or other injury requiring medical 

treatment or removal to and retention in hospital. Fatal is where injury results in death. 

The data for this measure may settle over time as the nature of an injury may change over 

time. 

Information available Centralised information is available since August 2019. 

Map. Map-based information is available for all roads in New Zealand with data between 

2013 and 2019. 

Data. Data is available through a link to the CAS (Crash Analysis System). 
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Link to StoryMap (information) (external link) 

Scroll down to navigate around all benefits and measures in the Healthy and Safe People 

outcome area. 

A high-level heat map is available in the right panel. Click on the link to CAS in the left-hand 

panel to access detailed information  

If you do not have access to view the information, please request from 

investment.benefits@nzta.govt.nz  

Information items Map/data 

item name 

Description 

Map A number of related maps are available in the StoryMap. The interactive 

maps allow users to view colour-coded severity mapping by geographical 

location. 

Data Data is available in a number of formats and the link in the StoryMap will take 

users through to the Crash Analysis System, open data portal. 

 

How to calculate project baseline/monitoring data 

A method to calculate a baseline/monitoring data will be provided in a future update.   

 

Forecasting methodology Pilot until 13 August 2021 

A centralised methodology for forecasting the deaths and serious injuries benefit measure is 

released in this document to act as a pilot. 

The pilot period will run for four months until the 13th of August, 2021. 

Anybody using the methodology during this period should consider the pilot questions and is 

strongly encouraged to provide feedback to investment.benefits@nzta.govt.nz. 

 

What is being forecast 

It is important to note that the forecasting methodologies provided here are not the same as the 

economic evaluation undertaken through the monetised process, although some factors may be 

shared. For a full description of the monetisation process, see the Monetised Benefits and Costs 

Manual. 

The benefit measure forecasting methodologies are intended to provide guidance on how to 

forecast the impact of the investment in the short to medium term and focus on a single point of 

evidence (a single measure) rather than a full assessment process.   

The forecasts that are created will inform five pieces of information required in final business cases 

(the Programme Business Case, the Single Stage Business Case, the Indicative/Detailed Business 

Case) and to be entered separately into Transport Investment Online. The five pieces of 

1.1.3 

PILOT QUESTIONS: 

When using this methodology, please notify us of its use by e-mailing investment.benefits@nzta.govt.nz. Please 

consider the following questions while working through the forecasting process:   

• Are the instructions clear? 

• Is the decision path diagram easy to follow? 

• Are the tools and models intuitive? 

• What can be improved? 

• Do the results make sense relative to the inputs? 

Please provide feedback within two weeks of having used the methodology. 

At the end of the pilot, we will summarise feedback and identify the changes that have been made as a result of 

feedback throughout the pilot period. 

https://storymaps.arcgis.com/collections/16be4050255c49489067a39bca090818?item=2
mailto:investment.benefits@nzta.govt.nz
mailto:investment.benefits@nzta.govt.nz
https://www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual/
https://www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual/
mailto:investment.benefits@nzta.govt.nz
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information will be fully described in version 2 the Benefits framework and management approach: 

guidelines as: 

Table 1.1.3.a – general descriptions of forecasting ‘fields’ from the Benefits Guide 

Process map steps Instructions associated with step 

18. Input forecast 

range for the 

impact of ‘do-

minimum’ 

Please enter the forecast range for the impact of ‘do-minimum’. It is expected that the unit of measure is included. 

The impact of ‘do-minimum’ is the forecast for this measure without taking the impact of the preferred investment into account.  

The do-minimum forecast is for the same period as the preferred option forecast. It is the natural progression of the measure without the 

impact of the investment. 

It is expected that a range will be provided in this field. Forecasts are expected to indicate the potential impact of investment, not to 

predict the exact impact. 

PBC, SSBC, and IBC all share the same approach to this step (above) 

DBC – rather than entering new information, the inputs already made in the IBC should be reviewed given the additional detail 

developed in the DBC phase. 

19. Input forecast 

range for impact of 

preferred option 

The impact of the preferred option is the forecast for this measure that takes into account the impact of the preferred investment.  

It is expected that a range will be provided in this field. Forecasts are expected to indicate the potential impact of investment, not to 

predict the exact impact. 

The forecast range should reflect the error margin of the forecast.  Where available, the statistical confidence interval can be used to 

determine the range, reflecting the actual number of a +/- to one standard deviation.  The percentage difference in the range developed 

using this approach will provide a statistical basis for the forecast confidence rating field, at step 22. 

The preferred option forecast is for the same period as the ‘do-minimum’ forecast 

Please note that as part of developing the business case, forecasts will be developed for all options at the shortlist stage.  Only the 

forecast for the preferred option is recorded in the summary table at the end of the business case and entered into TIO. 

PBC, SSBC, and IBC all share the same approach to this step (above) 

DBC – rather than entering new information, the inputs already made in the IBC should be reviewed given the additional detail 

developed in the DBC phase. 

20. Input forecast 

year 

This is the year that it is expected that the investment will first significantly impact the result of this measure, for both the ‘do-minimum’ 

and preferred option forecasts. 

This information will be used to guide ongoing monitoring and benefits realisation reporting against this measure. 

Please note that the forecasts required for the quantitative and qualitative benefit measures are not ‘accrued’ forecasts over the entire 

lifecycle of the asset, like those in the monetised approach.  The forecast is the amount expected to be reported for this measure at the 

‘forecast year’ for that year.  

PBC, SSBC, and IBC all share the same approach to this step (above) 

DBC – rather than entering new information, the inputs already made in the IBC should be reviewed given the additional detail 

developed in the DBC phase. 

21. Select period 

for monitoring  

Select the length of time the measure is to be annually monitored after the forecast year (1 year, 3 years, 5 years or 10 years). This is 

the length of time the measure will continue to be impacted as a result of the investment. 

The types of investments likely to require one year of monitoring are those where the impact is felt immediately and the impact will 

remain consistent over the long term. For example, some engineering safety interventions. 

For those investments where the impact may take longer to become fully evident, a medium term of 3-5 years may be appropriate, and 

the numbers cumulated or averaged. For example, patronage growth. 

For those investments where the impact is likely to continue to be felt over a longer duration, a term of 10 years would be appropriate. 

For example, behavioural changes such as mode shift responding to new infrastructure. 

For example, if the forecast year is 2025, and the period for monitoring is set at 3 years, the measure will be monitored in years 2025, 

2026 and 2027. 

PBC, SSBC, and IBC all share the same approach to this step (above) 

DBC – rather than entering new information, the inputs already made in the IBC should be reviewed given the additional detail 

developed in the DBC phase. 

22. Input forecast 

confidence rating 

The confidence rating is how certain you are of whether the forecasts are accurate and likely to be realised. 

Where a statistical confidence interval has been determined in step 19 to determine the forecast range, it can be used to identify the 

forecast confidence rating in the following manner. 

https://www.nzta.govt.nz/resources/land-transport-benefits-framework-and-management-approach-guidelines/
https://www.nzta.govt.nz/resources/land-transport-benefits-framework-and-management-approach-guidelines/
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If the forecast range of +/- one standard deviation is within the mean of: 

• +/- 20% impact on baseline, the forecast confidence rating can be considered high. 

• +/- 35% impact on baseline, the forecast confidence rating can be considered medium 

• > +/- 35% impact on baseline, the forecast confidence rating can be considered low 

If another method has been used to determine the forecast range, the level of certainty in the methodology used and the inclusion of 

assumptions can be used to determine the forecast confidence rating in the following way: 

High: Very Certain, 75-100% certainty 

Medium: Likely 50-75% certainty 

Low: Unlikely 0-50% certainty 

Where centralised forecasting methodologies are available, they can be found in the Non-monetised benefits manual. They outline the 

considerations for determining the confidence rating. Where centralised forecasting methodologies are not available, please use 

accepted local alternatives.  

In order to develop forecasts with a high confidence rating, all assumptions and uncertainties should be built in and documented in the 

business case. 

PBC, SSBC, and IBC all share the same approach to this step (above) 

DBC – rather than entering new information, the inputs already made in the IBC should be reviewed given the additional detail 

developed in the DBC phase. 

 

Specific considerations for the DSI forecasts 

Cumulative forecasts 

Due to the nature of deaths and serious injury data and crash occurrences, the forecasts and the 

monitored data will be provided as a 5-year cumulative number (rather than a single year of data). 

 

Monitoring period 

Due to the use of a cumulative number, the monitoring period selected for the DSI measure must 

be a length of at least five years.   

 

Deciding which forecasting method to use 

 

There are a number of potential tools that can be used to forecast deaths and serious injuries. 

A forecasting decision tree is provided at Table 1.1.3.b. 

The key decisions to be made involve whether safety is the primary outcome, whether the 

investment is about infrastructure, and whether it is a national or regional intervention. 

Please note that instructions are provided to assist with tools A1, A2, A3 and B.  There are not 

currently any tools provided centrally for A4, C1, C2 and non-standardised approaches.  In these 

instances, please use an accepted local alternative for forecasting the impact of the investment. 

https://www.nzta.govt.nz/resources/non-monetised-benefits-manual/


Table 1.1.3.b – DSI forecasting decision tree 

 

 

Is the project 
focused on 

infrastructures?

Non- standardised 
approach

Example:

• Regulatory 
requirements/ 
changes

Yes

Is Safety the 
primary outcome 
of the project?

Approach C2
National indication for 

DSI

Examples: 

• Advertising/ 
education

• Road Safety 
Partnership 
Programme

• Safer Vehicles 
Programme

Approach C1
Regional indication for 

DSI

Example:

• Supporting regional 
road safety 
programmes

Approach B 
Safety as the primary benefit

Examples:
• Intersection and corridor safety improvement 

projects/programmes (common roading projects, 
online projects) e.g. median and roadside barrier 
systems, roundabouts, speed management etc.

• Low-cost, low-risk projects (minor safety projects 
less than $2M) e.g. cycleway, pedestrian 
crossing, intersection upgrades

• Standard safety interventions (SSI) as per the 
SSI Toolkit

Approach A
Safety as a co-benefit (mixed benefits)

Note: Tool A4 will be released at a later stage
Examples:

• Mixed Mode Pedestrian e.g. Mixed-use arterial, 
Connected Communities,  low speed 
environments and safety zones, VRU related

• Public transport programme e.g. AMETI

YesNo

Tool A1
basic 

network tool

Tool A2
arterial 
activity 
centre

Tool A3
arterial with 

vehicle 
priority lane

Tool A4
inter-

regional link 
analysis

Tool B
DSI equivalents

Regional 
intervention

National 
intervention

Other types of 
intervention

No



Descriptions of the tools and how to use them 

After determining which tool will be best suited to your investment, open the appropriate tool 

through the links provided below or on the home page of the Non-monetised benefits manual.  

Please note that examples are provided in each of the tools that will need to be overwritten. 

Please save a new copy of the tool to your desktop each time you use it for a new 

investment.  

A1 – BASIC NETWORK TOOL 

This tool is a spreadsheet in which you enter a number of variables in the ‘Do Minimum and 

Options’ tab to determine the forecasting outputs. 

This forecasting tool has been developed to estimate DSI and DSI savings for a small urban road 

network. The tool can be used to estimate DSI savings expected from network level safety 

treatments such as speed limit reduction, traffic calming devices or introducing pedestrian/ cycle 

facilities. The road network has been grouped by One Network Road Classification (ONRC) and 

can include residential and commercial roads. Default ONRC road characteristics are provided in 

Table 1. Where possible, aerial imagery/ google maps should be used to inform the network 

characteristics and inserted as the Network Map. Roads with similar characteristics can be grouped 

together. For example, if all access roads in the network have the same land use/speeds then they 

should be grouped together. 

 

STEP 1 Fill in the yellow cells with required information for the network being investigated. Roads can be grouped by ONRC 
category if they have similar characteristics (land use/ speed etc.). Total length is the total length of roads/streets 
with similar characteristics. 

STEP 2 
Enter road user volume estimates for each ONRC in the yellow cells. Typical values are shown in Table 1 (O1), 
which should be used as a guide. These are best estimates at a national level and could be replaced with better 
data if available. For a network of similar roads, a weighted average (use the calculator at Table 2 (Z1)) should be 
entered. 

STEP 3 
Please hover on cell with a red tab to see notes associated with the cell.  

STEP 4 For option assessment, select appropriate treatment option from the drop-down list in T9 worksheet Do Minimum 
& Options. A second treatment can be selected in cell T18. Crash Modification Factors for treatments are listed in 
Table 3 (AC1). 

STEP 5 

The default Crash Modification Factor (CMF) for the chosen treatment is shown in V11. If an alternative CMF is 
available, enter in V14 with reference to research source in V16. Note a CMF is equal to 1 minus the crash reduction 
factors (CRF).  For example, the CMF for a 20% (0.2) crash reduction is 0.80.  For increases in crashes the CMF is 
above 1. 

STEP 6 The crash/DSI results of the forecast for each ONRC are shown in cells L32: Y41 and summary statistics in 
L42:Y45. 

STEP 7 

Enter local government area, year when project is effective and monitoring period in cells S50, T51 and AA51. 

STEP 8 
Forecasts and default error margins appear in T53-55 and AA53-55 

 

 

A2 – ARTERIAL ACTIVITY CENTRE 

This tool is a spreadsheet in which you enter a number of variables in the ‘Do Minimum 

Assessment’ and ‘Options Assessment’ tabs to determine forecasting outputs, which are 

summarised in the ‘Summary’ tab.  

This forecasting tool has been developed to predict DSI and DSI savings for Arterial Activity Centre 

corridors. The tool can be used to estimate do minimum DSI and DSI savings expected from 

corridor level safety treatments such as speed limit reduction, traffic calming devices or introducing 

https://www.nzta.govt.nz/resources/non-monetised-benefits-manual/
https://www.nzta.govt.nz/assets/resources/non-monetised-benefits-manual/1-1-3-deaths-and-serious-injuries/Approach-A-Tool-A1-Basic-Network-Tool-Pilot-version.xlsm
https://www.nzta.govt.nz/assets/resources/non-monetised-benefits-manual/1-1-3-deaths-and-serious-injuries/Approach-A-Tool-A2-Activity-Centre-Tool-Pilot-version.xlsm
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pedestrian/ cycle facilities. A corridor can be segmented by intersection and links to predict injury 

crashes more accurately. 

NOTE – The workbook assumes that the average operating speed across the selected road 

network is similar to the average operating speed (approx. 42km/h) on all urban roads nationally. 

Where there is a lot of variability in the operating speeds across the network, due to varying cross-

sections or congestion, this is acceptable as long as the overall average network speed is 

consistent with the national average. Where all the roads in the network are narrow, wide or 

congested then the overall average network operating speeds may be considerably above or below 

the national average (of approximately 42 km/h) and the predicted DSI values (and applied severity 

factors) may not be appropriate. In this case care must be taken when using the DSI predictions, 

as the risk may be higher or lower due to the operating speeds. Furthermore, if High Occupancy 

Lanes/ Bus Lanes are considered then A3 tool should be used. 

 

STEP 1 For the do-minimum assessment, fill in information in cells C26: L38 (yellow cells) in the Do Minimum Assessment 
worksheet for each intersection or link segment, as appropriate.  Enter pedestrian and/or cycle volumes if available. 
Specify the appropriate crash prediction option for each segment in row 38. A list of available predictions is set out 
in Table 1 (below).  These crash prediction models are extracted from the Waka Kotahi Crash Estimation 
Compendium 2016. 

STEP 2 In the Do Minimum Assessment worksheet The primary prediction is an all vehicle crash prediction (row 44). 
Pedestrian and cyclist crash predictions (row 45 and row 46) will be populated if corresponding input data are 
entered. 

STEP 3 In the Do Minimum Assessment worksheet, preferably exposure volume input (rows 34:37) should be based on 
collected data and not estimated.  Where exposure data are estimated then crash predictions will not be as 
accurate. 

STEP 4 
For option assessment, select all appropriate/ complementary treatment options from list of treatments in the 
Options Assessment worksheet. 

STEP 5 
The default combined Crash Modification Factors (CMF) for the chosen treatments are shown in rows 36:38 in the 
Options Assessment worksheet. 

STEP 6 

Forecast results are compared in Summary worksheet.    

NOTE 

The results of this tool have been validated using a small number of example corridors. However, the crash 
prediction models and DSI severity indices used in this tool are based on nationwide crash data therefore, if the user 
intends to validate against actual crash data, it is recommended that at least 20 segments are used in the validation. 

 

 

A3 – ARTERIAL WITH VEHICLE PRIORITY LANE 

 

This tool is a spreadsheet in which you enter a number of variables in the ‘Do Minimum 

Assessment’ and ‘Options Assessment’ tabs to determine forecasting outputs, which are 

summarised in the ‘Summary’ tab.  

This forecasting tool has been developed to predict DSI and DSI savings for Arterial Activity Centre 

corridors with High Occupancy Vehicle (HOV) or Bus Lanes. The tool can be used to estimate do 

minimum DSI and DSI savings expected from corridor level safety treatments such as speed limit 

reduction, traffic calming devices or introducing pedestrian/ cycle facilities. A corridor can be 

segmented by intersection and links to predict injury crashes more accurately. 

NOTE - Research on the safety impact of special purpose lanes (bus lanes and T2/T3 lanes) is 

limited locally and internationally. Generally, the research shows an increase in crashes. The level 

of increase depends on a number of factors, including level of road-side development (i.e. turning 

movements across lane), number of vulnerable road users and travel speeds by buses and cars 

using such lanes. Ideally New Zealand based safety analysis should be used to supplement the 

overseas crash modifying factors. 

https://www.nzta.govt.nz/assets/resources/non-monetised-benefits-manual/1-1-3-deaths-and-serious-injuries/Approach-A-Tool-A3-Activity-Centre-with-HOV-and-Bus-Lanes-Pilot-version.xlsm
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STEP 1 For the do-minimum assessment, fill in information in cells C26:L38 (yellow cells) in the Do Minimum Assessment 
worksheet for each intersection or link segment, as appropriate.  Enter pedestrian and/or cycle volumes if available. 
Specify the appropriate crash prediction option for each segment in row 38. A list of available predictions is set out in 
Table 1 (below).  These crash prediction models are extracted from the Waka Kotahi Crash Estimation Compendium 
2016. 

STEP 2 
In the Do Minimum Assessment worksheet The primary prediction is an all vehicle crash prediction (row 44). 
Pedestrian and cyclist crash predictions (row 45 and row 46) will be populated if corresponding input data is entered. 

STEP 3 
In the Do Minimum Assessment worksheet, preferably exposure volume input (rows 34:37) should be based on 
collected data and not estimated.  Where exposure data is estimated then crash predictions will not be as accurate. 

STEP 4 
For option assessment, select all appropriate/complementary treatment options from list of treatments in the Options 
Assessment worksheet. 

STEP 5 
The default combined Crash Modification Factors (CMF) for the chosen treatments are shown in rows 36:38 in the 
Options Assessment worksheet. 

STEP 6 

Forecast results are compared in the Summary worksheet.    

 
NOTE The results of this tool have been validated using a small number of example corridors. However, the crash prediction 

models and DSI severity indices used in this tool are based on nationwide crash data therefore, if the user intends to 
validate against actual crash data, it is recommended that at least 20 segments are used in the validation. 

 

 

B – DSI EQUIVALENTS 

This tool is a spreadsheet in which you enter a number of variables in the ‘Do Minimum Forecast 

Assessment’ and ‘Intervention Forecast Assessment’ tabs to determine forecasting outputs, which 

are summarised at the bottom of the ‘Intervention Forecast Assessment’ tab.  

Death and Serious Injury (DSI) severity indices are embedded in road safety practices throughout 

New Zealand. Using the DSI severity indices risk estimation approach is industry-accepted best 

practice method for estimating the likelihood of future DSIs. The severity indices are documented in 

national guidance, utilised in identifying road safety risk on the network and are often used in 

determining the crash cost savings associated with implementing road safety interventions. 

DSI severity indices represent the average number of people killed and seriously injured for every 

reported injury crash. Severity indices are commonly calculated for different speed environments, 

intersection and midblock locations, different intersection controls, different road user groups and 

for different crash movement types. For the latter, the severity indices are associated with the 

primary CAS movement code i.e. the first letter of the two-letter crash movement code. 

 

INFORMATION 
REQUIREMENTS 

1. Crash Analysis System (CAS) data for the last 5 or 10 years 
2. Traffic Volume information (AADT – Annual Average Daily Traffic) 
3. Corridor length measurement for the section under consideration 

4. Details of proposed intervention 
STEP 1 Enter details for the Do Minimum situation into the Do Minimum Forecast Assessment worksheet, in the light 

grey cells. 
   B1 Project name 
   J1 Date 
   B2 Relevant local government area from the drop-down menu 
   B3 Model type from the drop-down menu 
   B4 Corridor or intersection from the drop-down menu 
   B5 Speed limit from the drop-down menu 
   B7-B10 vary according to the selection in B4 
   B11 Crash analysis period 
   B12 and B13 Start year and finish year of the period in cell B11 

https://www.nzta.govt.nz/assets/resources/non-monetised-benefits-manual/1-1-3-deaths-and-serious-injuries/Approach-B-Tool-B-DSI-equivalents-Pilot-version.xlsm
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   B14 Forecast year when intervention is effective 
   B15 Monitoring period beginning from and including the year in B14 

STEP 2 Enter details for the proposed intervention into the Intervention Forecast Assessment worksheet. Fields that 
do not change from the Do Minimum are automatically carried over from the Do Minimum Forecast 
Assessment worksheet. 

STEP 3 
The Intervention Forecast Assessment worksheet summarises the DSI, error margins and confidence 
ratings for the Do Minimum and Intervention scenarios. 

STEP 4 In the Error Margins worksheet, it is possible to over-ride various components of the forecasts; population, 
vehicles per capita, travel per vehicle and DSI per unit of travel. Further information is given in An Approach for 
Forecasting the Number of ‘Do Minimum’ Deaths and Serious Injuries by Infometrics. 

NOTE 

The numbers of crashes and DSI are cumulative over 5 or 10 years (as selected) so as to reduce volatility. 

 

 

 

Benefits realisation 

Waka Kotahi will continue to update information on a regular basis and any improvements will 

result in a change to this measure definition. Benefits realisation monitoring will require the replay 

of the steps to the baseline with more current data. 

 

 

 

 

 

 

 

>>Return to 1.1 impact on social cost of deaths and serious injuries  

 


