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Dr Theuns Henning
CEO, IDS and Senior Lecturer, 
Faculty of Engineering, 
University of Auckland

Oversaw the project 
as Technical Lead and 
led several of the 
development streams as 
well as the final business 
case and technical report.

Elke Beca
Technical Principal - 
Data & Analytics at
WSP New Zealand

The Technical Lead and 
Principal Analyst and 
Project Manager.

Gemma Mathieson
Senior Asset Information 
Engineer, WSP OPUS 
and Technical Manager, IDS

Primary data scientist and 
analyst working alongside 
Elke.

Samuel Grave
Principal Asset Manager, 
Waka Kotahi (NZ Transport 
Agency)

Responsible for ensuring 
work being carried out 
could be integrated 
meaningfully into Waka 
Kotahi’s greater national 
Land Transport Plan that 
encompassed all assets.

Gordon Hart &
Roger Bailey
Principal Asset Investment 
Advisors, Waka Kotahi (NZ 
Transport Agency)

Responsible for ensuring 
sound technical 
evidence was produced. 
Challenged the team 
where required along the 
way and supported the 
final outcomes ensuring 
Waka Kotahi deliverables 
were met. Ensured the 
interests of suppliers 
Networks Outcomes 
Contracts (NOC’s), 
were being taken into 
consideration during the 
planning, development 
and implementation 
phases. 

(six core members)

Project Partners

TECHNICAL STEERING GROUP
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One of the key objectives of the work was to include industry every step of the way. This group 
was made up of representatives from each of the Network Outcome Contract (NOC) suppliers: 

Beca/Higgins:
Mike Tapper, Hassan Salarpour

Downer:
Adam Bevins, Peter Mortimer, Phillipa O’Shea

Fulton Hogan:
Adam Humphries, Sean Rainsford

WSP/HEB:
Gary Porteous, Elke Beca

PROJECT CONTRIBUTORS

(representatives from industry)
INDUSTRY STEERING GROUP

Cont.
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Infrastructure Decision Support (IDS) was 
engaged by Waka Kotahi to answer the ‘billion-
dollar’ question around how much investment 
is needed to maintain the 24,000 lane km New 
Zealand State Highway Network over a 3-year 
funding block (2021/24) and inform the long 
term strategic 10-year and 30-year investment 
horizons.

IDS is jointly submitting this entry with Waka 
Kotahi who was both the client and an active 
participant throughout the entire project, 
and WSP who provided significant project 
involvement including Technical Lead and 
Project Management roles.

This extremely complex Project ran from May 
2019 to March 2021.
 
IDS is a charitable organisation (owned by 
IPWEA NZ), and mandated to provide industry 
leadership in the development, advocacy, and 
implementation of evidence-based decision 
making for New Zealand infrastructure. 

IDS used a scientific model that forecasts road 
condition, maintenance and renewal needs into 
the future.   

Introduction
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Under the IDS umbrella, representatives 
from 14 organisations and 23 NOC suppliers 
collaborated to deliver an end-to-end solution. 
This encompassed not only the strategic 
business case and investment justification 
but also an operational implementation plan. 
These deliverables included a suite of advanced 
technical developments in asset modelling and 
analysis. This IP which was always intended 
to be shared with the industry, will enhance 
infrastructure decision making across the 
country. It sets the scene across the entire 
network for a wave of highway renewals over 
the next five years that will have a ground-
breaking impact both economically and socially 
for future generations. 

The Waka Kotahi New Zealand Transport 
Agency Strategic Maintenance Investment 
Justification Project is proudly being submitted 
for the Excellence in Asset Management 
category.

IDS Dashboard



Planning
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Project Development

The Project was developed to provide evidence 
to justify investment decisions around the 
2021/24 National Land Transport Programme 
(NLTP), which is a three-yearly investment 
package ensuring transport can be delivered 
nationally, regionally and on a local authority 
level.

Over the past decade, maintenance investment 
has flat-lined. Meanwhile, network inputs such 
as traffic, heavy vehicle loading and cost to 
deliver works have all increased, resulting in a 
decline in overall network condition to a point 
where increased investment is now critical.

Waka Kotahi engaged IDS to undertake 
analysis to quantify the renewal investment 
level to achieve the target level of service 
while ensuring the works programme was 
optimised for whole-of-life cost-effectiveness. 
It also needed to ensure acceptance industry 
wide, demonstrate value to all stakeholders 
and provide a plan for linking the strategic 
investment justification to operational teams 
nationwide.

Other options 

Waka Kotahi’s only other option was to 
separately contract 14+ individual suppliers. 
This was not feasible due to the tight delivery 
timeframes and cumbersome nature of working 
with separate suppliers. IDS was approached 
because of their specialist knowledge, industry 
neutrality and project management capabilities.

How outcomes were achieved

The Project Scope was developed jointly by IDS 
and Waka Kotahi who identified that only the 
industry’s ‘best and brightest’ would be able to 
deliver the outcomes sought.  

Competitors willingly worked alongside each 
other sharing their knowledge and expertise for 
the good of the industry. 

The Project Delivery Team and Technical 
Steering Group oversaw this complex project. 
They led 10 development streams across the 
Project’s three phases spanning Development, 
Analysis and Implementation. Two phases ran 
concurrently and all of them against a backdrop 
of COVID lockdowns. 

Pleaser refer to Appendices #1 for the Project 
Phases and Key Players

The development streams consisted of 
representatives from 14 industry organisations 
and suppliers of the 23 Network Outcomes 
Contract (NOC).

Each stream had specific milestones and 
budget, and addressed the overarching 
questions of - Why it was important to the 
overall robustness of the Project? / What’s the 
risk of not implementing?

Project management software, TEAMWORK 
was used to track each development stream’s 
progress.

Please refer to Appendices #2 which outlines 
the high level outcomes sought from each 
stream. 

Order Stream
1 IDS Model Updates
2 Crack Scanner Data
3 Drainage Model
4 Maintenance Activity 

Model
5 Safety Model
6 NLTP Model Analysis
7 Failure Risk Model
8 Business Case
9 Dashboard
10 Implementation Plan



Other technical excellence includes 
development of a Failure Risk Analysis model 
enabling the team to quantify for each 
investment/funding scenario how much of the 
network would be 'left behind' in a state of 
total disrepair (broken roads). Previous models 
looked at gradual deterioration not total 
disrepair.

Long-term, the aspiration for this modelling is 
for it to provide performance and investment 
forecasting to ensure inter-generational equity 
- meaning the next generation will not be left 
to clean up the mess created by decades of 
underspending or spending in the wrong places 
by previous generations. 

The resulting IP from this Project has 
spearheaded technical developments in 
statistical modelling that would simply not have 
been possible by individuals or organisations 
working alone. All of the individuals who played 
a role in the Project cited that they experienced 
professional growth which will benefit their 
organisations as well as the industry.

Other examples of innovation include Waka 
Kotahi’s intent at the outset that the IP resulting 
from this Project be made widely accessible 
to industry. This legacy will benefit all New 
Zealanders by way of enhanced renewals, cost 
efficiencies and increased road safety.

Technical, professional excellence and 
innovation

This project drew together Aotearoa’s best 
technical engineering minds. It challenged both 
individuals and the industry to raise the bar and 
redefine professional excellence.

The IDS umbrella provided a unique and 
neutral environment for competitors to work 
collaboratively side-by-side. This innovative 
management approach resulted in the teams 
not only meeting Waka Kotahi’s goals and 
specified budget, but far exceeding what 
anyone believed was possible. The resulting 
model is a legacy of excellence they are 
universally proud of.

Up until recently, maintenance and renewals 
were analysed purely on a condition-based 
and life-cycle costing approach. To align with 
the Government Policy Statement (GPS), 
the requirements have been adapted to also 
consider the outcomes in non-financial terms 
with a focus on customer safety and comfort. 

This model and resulting dashboard allows 
New Zealand decision-makers for the first 
time to accurately understand how their 
investment strategy will impact road safety 
– it is a gamechanger technically and socially 
and will save lives. The technical development 
behind this aspect alone should be applauded. 
It is also worth noting the use of over 20 years 
of data from unique New Zealand Long Term 
Pavement Performance sites to update, and 
where required, to re-develop the New Zealand 
deterioration model suite. This demonstrates 
the value of New Zealand’s investment into 
these calibration sites over the past two 
decades.

Excellence & Innovation
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Excellence & Innovation Cont.

The secret behind the success of this complex 
project was each member contributing 
their specific expertise. The core team was 
responsible for bringing it all together in a 
stitched-up analysis framework. This approach 
worked extremely well, and the many learnings 
will benefit other projects.

Leading infrastructure expert Dr Ian 
Greenwood, undertook a peer review in June 
2020. 

"From a purely technical perspective, the 
modelling work completed for the NLTP is 
world leading in its approach and robustness."

Please refer to Appendices # 3 for full 
reference from Dr Greenwood

The bottom line is that this technical modelling 
framework will continue to provide rich data 
and evidence for future generations of decision-
makers.
 
The analysis completed to support the Project 
business case highlighted the need for further 
development work on; Network Growth, 
Treatment Rates, Maintenance Regime, Traffic 
Growth, Traffic Loading, Construction Quality 
and Alternative Materials.

The overall sensitivities of these variables 
was tested through a Monte-Carlo simulation 
delivering to the Agency a sense of the 
potential long-term investment variability vs the 
recommended maintenance programme. 

The Failure Risk Analysis innovation gave 
the client a robust view of the risks and 
consequences associated with programme 
implementation. This tool provided a view of 
outcomes likely independent of the complex 
performance analysis underpinning the core 
model and demonstrating from a different 
perspective the consequences of each 
investment proposal.
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Through this project, IDS has equipped Waka 
Kotahi with the best recommendations, 
evidence and investment options to enable 
them to continue providing a functional roading 
network which forms the backbone to the 
country’s economy.

The work carried out on this project has also 
delivered overarching industry benefits due to 
the ongoing enhanced industry communication 
and partnerships. 

“… our key transport partners were involved 
each step of the way, laying the foundations 
for a real sense of community ownership, 
and creating an environment for successful 
outcomes for everyone.”

Please refer to Appendices # 4 Reference 
from Vanessa Browne, Waka Kotahi

Consultation At Every Step

Often in large scale projects of this nature 
there is a disconnect between the strategic 
level decision-makers and those who are on 
the ground implementing and spending the 
money allocated. This project broke down 
these barriers by a process of consulting 
with the industry every step of the way and 
implementing the outcomes at a regional level. 

This started with Waka Kotahi being both client 
and an active development team member.

The brief for this Project was aimed at 
addressing the Government Policy Statement 
and NZTA’s organisational objectives resulting 
from their own consultation processes.

Development drew upon both individual 
expertise and overall opinion, before 
formulating  conclusions, and finally delivering 
the outcomes back to the industry to validate 
the work. 

Because this project was created by industry 
people, it reflected their needs and allowed 
everyone from frontline road maintenance 
contractors through to high-level senior execs, 
and elected officials to understand the rationale 
behind Waka Kotahi’s investment strategy and 
take ownership of the final design.

This approach handed ownership back to the 
industry, allowing the NOC suppliers, local 
asset management and operational teams, to 
best apply the investment on their own patch 
(within the constraints of nationally secured 
investment). This also ensured that renewal 
investment decisions in the regions would be 
guided by comprehensive modelling outcomes 
whilst continuing to value local engineering 
experience and judgement. The transparency 
of the development process and resulting 
investment strategy has been widely applauded. 
Strengthened relationships and trust with 
industry contractors and suppliers also resulted 
in high uptake levels of the project’s outputs.



Community & Economic 
Contribution 
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Legacy & Benefits

The tangible benefits to taxpayers such as the 
appearance of ‘better roads’ and less potholes 
etc needs to be balanced by decision-makers 
against the long-term maintenance needs and 
cost efficiencies across the life of the asset 
which often go unseen by the general public. 
The analysis that is now available to decision-
makers as a result of this Project will enable 
them to make evidence-based decisions that 
will deliver both tangible and intangible benefits 
to all stakeholders and their communities in a 
way that is much more transparent.

Sharing of the IP by Waka Kotahi means Local 
Authorities now have access to valuable IP of 
robust, innovative methodology, and processes. 
This provides huge benefits to them and their 
own local roading networks, and ultimately all 
road users and the community at large. 

This project has provided both community 
and economic contribution by ensuring the 
recommended investment levels into the State 
Highway Road Network are sustainable in the 
long term, delivering increased safety, resilience 
and improved customer experience levels, and 
lower lifecycle costs.

“By drawing experts from across New Zealand, 
this project was able to deliver benefits to 
society far better than any one organisation 
could achieve alone. Supporting and delivering 
for our communities through best practice; this 
project is a great example of this.” 
Vanessa Browne, Waka Kotahi

Please refer to Appendices # 4 Reference 
from Vanessa Browne, Waka Kotahi

What this will mean for New Zealanders

At $52.2 billion, the State Highway Network 
is New Zealand’s largest value social asset. 
New Zealanders and the economy rely heavily 
on the network of roads to keep people safe, 
connected, provide access to employment, 
education, and health services, as well as 
getting goods to market.

A functional roading network is the backbone 
to a country’s economy. New Zealand’s State 
Highway Network makes up only 15% of road 
length in the country and yet it carries 50% of 
general vehicle traffic and 72% of road freight.  

How the network roads are maintained and 
renewed are a crucial foundational element to 
enable the country and its regions to prosper.

Waka Kotahi’s mandate is to work alongside city 
and district governments around the country 
and other approved organisations to make sure 
New Zealanders have access to a reliable road 
transport system that meets their needs.

Providing robust safety modelling analysis to 
justify investment decisions was hailed as one 
of the major community benefits delivered by 
this Project. The outputs from this development 
work have given Waka Kotahi the ability to 
clearly show predicted road condition and 
fatalities vs spending levels on each road 
classification and investment option. 

The trade-off analysis between the minimum 
long-term investment costs into the road 
network vs the desired level of service condition 
and road user safety and satisfaction has not 
historically been easy to assess. The modelling 
outputs delivered as part of this Project can 
now provide valuable information that shows 
the consequences of adopting different 
investment levels. 
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Increased
risk

- Decrease crash risk
- Decrease aquaplanning risk

- Decrease Failure Risk Index

- Increase safe road exposure
- Increase smooth travel exposure

- Decrease rutting
- Increased maintenence 
  efficiency

Identifying Community Needs

New Zealanders all want improved roading 
infrastructure. But what does that really mean?

The real issue is ensuring adequate investment 
levels can be maintained and that involves 
consistent and efficient rehabilitation work 
of which the public are typically unaware. In 
other words, keeping the good roads good, 
and being able to upgrade roads as needed 
to ensure they continue to be fit for purpose. 
Modelling work carried out within this Project 
will help to ensure that the right investment 
levels are allocated to the right things at the 
right times.

It is only years later that lack of, or misdirected 
spending becomes visible when infrastructure 
deteriorates. Delivering sustainable community 
outcomes was at the heart of this Project brief. 
This included assessing current deterioration 
rates based on historical and new data for many 
of the Project streams and understanding the 
risks of not investing. Input from NOC suppliers 
was invaluable to this process.

Improved
customer
service

Increased
resiliency

Lower
lifestyle

costs
Sustainable Outcomes

Sustainability in the context of this Project 
included the following.

• Minimisation of roading material by 
following more optimal maintenance 
strategies 

• Specific analysis was completed on the long-
term sustainability of sourcing different road 
surfacing aggregates and the investment 
implications of this. It involved assessing 
alternatives such as sourcing premium 
aggregates, through to using other local 
marginal materials. This ensured that Waka 
Kotahi was fully aware of the impact on road 
users and consequences for the Network

• The robust safety modelling analysis 
provided invaluable benefits to communities 
and our society as a whole, as many lives will 
be saved and crashes avoided by creating 
safer roads for all road users
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Environmental Impact

Depletion of natural resources such as surfacing 
aggregates, along with carbon footprint 
impacts, remain the biggest environmental 
concerns with regards to roading infrastructure 
in New Zealand.

Specific analysis was undertaken during this 
Project on the long-term sustainability of 
differing material sourcing options and the 
relevant investment implications.

This was considered in the planning of the 
modelling work as part of the bigger picture 
and has been recommended as a separate 
piece of work. Understanding exactly how each 
development stream impacts the environment 
was outside of the scope of this Project.

Regulatory Drivers

Waka Kotahi decision making around spending 
on infrastructure is dictated by the Government 
Policy Statement on land transport (GPS). This 
is updated every three years and signals the 
strategic direction for the next decade.

Within that GPS framework sits the investment 
rationale for the National Land Transport Fund 
(NLTF) which informs spending for the Regional 
Land Transport Plans (RLTP’s) as well as the 
National Land Transport Programme (NLTP). 

The 2021 GPS comes into effect in July 2021 
and is underpinned by four strategic goals – 
safety, better travel options, improving freight 
connections, and climate change. 

The 2020 Waka Kotahi Strategic Maintenance 
Investment Justification Model aligned with the 
GPS whilst allowing room for flexibility should 
this need to be altered.

The framework also drew upon the industry 
classification framework of One Network 
Road Classification (ONRC). This impacted 
overall budget and specific investment 
recommendations into respective road classes. 
More importantly, increased investment 
allocation to roads of higher significance 
compared to lower priority roads.

Future Proofing

Project outcomes provided decision-makers 
with assurance and confidence of a nationally 
consistent focus to investment ensuring the 
appropriate amounts of money were being 
spent in the right locations with robust 
modelling evidence backing it up. 

A dashboard targeting the operational and 
management level users was provided allowing 
them to drill into the outcomes without having 
to wade through the significant technical 
complexities. This will ensure that the outcomes 
will live on and enable ongoing review of 
the model predictions against what actually 
happens over time.

Please refer to appendices # 5 – IDS Senior 
Technical Dashboard



Project Management
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Each milestone involved an internal review, 
alongside  industry reviews and an external peer 
review at project completion.

A central repository for files and 
communications was created to counter the 
team’s geographical spread.

Ongoing delivery and innovative partnerships 

Bringing the industry along on the journey and 
handing ownership of Program development 
back to local teams was an innovative step-
change that led to successful program 
development, within the investment constraints. 

The unprecedented levels of collaboration 
across this project started with Waka Kotahi’s 
dual roles as both client and active delivery 
team member. This provided invaluable real 
time development feedback and strengthened 
supplier relationships. 

Never before have competitors within our 
engineering industry come together to share 
their knowledge. As Dr Henning put it; “Team 
members were asked to leave their gang 
patches at the door.”  The personal and 
professional relationships forged are predicted 
to provide industry benefits for years to come.

Because the industry were highly engaged 
with the process there have been very high 
levels of acceptance of the model. Waka 
Kotahi’s intention was always that the Project 
IP, developed with input from the industry, be 
made available to the industry. This is ground-
breaking. 

Please refer to Appendices #4 – Reference 
from Vanessa Browne from Waka Kotahi

Programme Planning & control

The sheer size of the project and its complexity; 
with many moving parts often running 
concurrently, and the number of individuals 
and organisations involved, created significant 
challenges resulting in a visionary approach to 
project management.

Project development was carried out amidst 
a backdrop of COVID lockdowns, demanding 
deadlines and a project scope that expanded 
just as the teams had neared what they thought 
was the finish line. 

The core team led 10 specialist development 
streams, across three Project phases. Members 
represented 14 industry organisations and 23  
NOC suppliers.

Please refer to Appendices # 1 for Project 
Partners and phases

Financial Planning & Control

Budget and key milestones were allocated 
to each stream with progress tracked using 
TEAMWORK. Expected outcomes were clearly 
communicated and control on finances was 
tightly maintained. 

Logistics Planning & Control

Project management success has been 
attributed to ensuring everyone was focused on 
their expert areas and ringfencing every mini-
project. 

Team set up was critical. The core team 
delivered the overall outcomes by collating the 
individual partner deliverables effectively and 
systematically.  



Project Management Cont.

Project Implementation Process 

The Project was implemented across three 
phases spanning development, analysis and 
implementation.

Please refer to Appendices # 1 for Project 
Partners and phases

Post Evaluation Learnings

The Project team’s role included validating their 
assumptions and identifying their limitations. 
This was outlined within the business case 
prepared in Phase Two.

Success was attributed to these factors; 

Please refer to Appendices # 3 for full  Dr 
Greenwood’s reference letter relating to the 
peer review of the Project

Risk Management OH&S

The Project complexity and design saw 
development streams set up with individual 
budgets and milestones to minimise risk. 
TEAMWORK software tracked progress. 

An interim gateway process also minimised 
development risk. This allowed for 
development teams to trial initial ideas and 
provided feedback at a pre-determined 
point (approximately 25% progress mark). 
At the gateway holding point, initial results 
were presented, and the technical team then 
made a decision whether to proceed with the 
development project or not.  All technical and 
project decisions were made by the collective.

The architects of this ambitious project 
management plan (IDS) had always seen 
human collaboration around the design of the 
modelling as the key ingredient to meeting 
their lofty goals. This was to be based on 
a combination of remote and in-person 
collaboration. The unexpected arrival of a 
global pandemic meant the teams could only 
work remotely. 

As office-based workers they adhered to their 
own organisational OH&S protocols.

Carrying out on-site inspections to determine 
renewal needs comes with significant OH&S 
risk. Using predictive modelling significantly 
reduces the need for these onsite inspections. 
The methodology used to verify the outcomes 
further reduced the field inspection need 
resulting  in very little OH&S exposure required 
to finalise the programmes.
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questions to be adressed were tightly 
defined
deliverables were clearly specified and 
tracked
teams were encouraged to pivot their 
strategy based on real time learnings 
throughout the Project
the team followed a self-validating 
approach for all results. This 
enabled them to say "this is our 
recommendation and this is why we 
know it is right"

a.

b.

c.

d.
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Supporting links to websites, videos and documents

1. Asset Modelling for effective decision making and business case video 

2. IDS NLTP National Workshop Presentation by Elke Beca

3. Peer Review by Dr Ian Greenwood: Review of NZTA National Land Transport Programme
    Pavement & Surfacing: National Investment Justification

1.   Appendices #1:

Supporting Files

Project Phrases and Key Players

High level outcomes sought from each stream

2.   Appendices #2:

Full reference from Dr Greenwood

3.   Appendices #3:

Reference from Vanessa Browne, Waka 

4.   Appendices #4:

Excerpts from the IDS Senior Technical Dashboard

5.   Appendices #5:

https://www.ids.org.nz/the-importance-of-asset-modelling
https://www.dropbox.com/sh/xrzvh4vyjstla5f/AAAOkyNKz6_NddiAu0awCJyta?dl=0
https://www.dropbox.com/sh/1llbzcpf31rc1ai/AABWyDwu5ov8iHWBkW34X2wOa?dl=0
https://www.dropbox.com/sh/1llbzcpf31rc1ai/AABWyDwu5ov8iHWBkW34X2wOa?dl=0
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Appendices #1: Projects Phases and Key Players
IDS 2020 Waka Kotahi (NZ Transport Agency) Strategic 
Maintenance Investment Justification Model Project

PROJECT PHASES AND KEY PLAYERS

PHASE 1: DEVELOPMENT  
May 2019 – June 2019  
Development Projects and Technical developments (Note: Phase 1 ran in parallel with Phase 2.)  
This phase saw a collaboration between 11 subcontractors and entailed developing the Intellectual Property (IP) and 
advancing the software tools available for all of NZ Ltd (the wider NZ industry as a whole) and support the 
investment story.  

WHO: Project Delivery Team, Technical Steering Group, and the Industry Steering Group 
Dr Henning and his Technical Steering Group wrote a scope for the Project based on Waka Kotahi’s brief (this was 
later expanded due to the success of Phase Two). The team reviewed and took learnings from the most recent LTP in 
2016 and carried out Early Signs Analysis. They also identified the skills and capabilities that would be required to 
deliver the outcomes within their scoping document and reached out to industry experts including one of IDS’ 
competitors in order to avoid duplication of existing capabilities in the sector.  

PHASE 2: ANALYSIS AND INVESTMENT JUSTIFICATION 
July 2019 – March 2020  
Investment Analysis and Business Case – establishing the evidence and telling the story. 
In this phase of the project the focus was on the analysis and delivery of the investment story to decision makers. 
Using the tools advanced through the partnerships and collaboration to justify and then communicate the story to 
secure national investment. 

WHO: Technical Steering Group and Industry Steering Group, Auckland University 
Nine main development streams were established with both Technical Steering Group and Industry Steering Group 
along with contributing organisations (as above) working together to achieve outputs.  

Individual technical analysis reports were produced for each of these streams as well as comprehensive executive 
summaries. 

• Safety
Development to quantify the safety benefits (in terms of social cost and crash rate reduction) of investment
options and what is ‘left behind’.

• Maintenance Activity: New model development
To develop a Maintenance Cost Model to embed into the long-term investment planning process to inform
future maintenance need, considering the balance with renewals. The model is a strategic level tool for
pavement and surface assets only. The development delivers the following outcomes:

o Determine the predicted pavement and surfacing maintenance need for any given network with a
known renewal profile.

o Determine the impact that changes to renewal profiles have on maintenance.

• Crack Scanner Calibration
Review the latest raw scanner data from ARRB (2017) identifying actual cracking across a sample of sites.

Appendices #1: Project Phrases and Key Players
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Order Stream High Level Outcome

1 IDS Model Updates Recalibrate models using latest LTPP data for wider industry 
benefit.

2 Crack Scanner Data Review data and identify actual cracking. Update algorithm 
across national dataset.

3 Drainage Model Identify sufficient drainage needs of existing network and 
analyse renewal planning (length and condition). Utilise 
Drainage Effectiveness Index. Determine feasibility of further 
development.

4 Maintenance Activity 
Model

Determine predicted pavement and surfacing maintenance 
needed/determine impact that changes to renewal profiles will 
have on maintenance.

5 Safety Model Quantify safety benefits – social cost/crash rate reduction/
Safety opportunity/Length.

6 NLTP Model Analysis Analyse outcomes and ensure consistency with four priorities 
of Government Policy Statement.

7 Failure Risk Model Determine network wide vulnerability.

8 Business Case What are the optimised investment trends from NZ Local 
Authorities? Common themes between Local Authorities and 
State Highway Networks?

9 Dashboard Create tools for NOC Network Managers, MCM’s 
(Management Contract Managers),
 Asset Integrators & Suppliers to interface with modelling 
outcomes. The tool will be linked to the NLTP modelling 
outcomes, with the ability to look down by NOC network. 
Will also enable view from high level summary through to 
treatment length details.

10 Implementation Plan Providing the line of sight from the national level investment 
justification to development of renewal programs from the 
operational teams.
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While many project teams bring together what is commonly referred to as "best for project" teams 
selected from a reasonably small pool of project partners, this project took this to an extreme level by 
bringing in entire industry groups to achieve a "best for country" outcome. From Waka Kotahi’s steering 
group and project team members, on through the IDS project team, and through to the industry 
group – all team members were not only encouraged to participate in a manner reminiscent of alliance 
contracting, but to also openly admit when a line of thinking led to a dead end and a new approach was 
needed. 

In my opinion, the overall success of the project is in no small way owed to this bringing together of 
the strongest team possible. That many of these team members have successfully worked together 
to develop the modelling approach in use by IDS over several decades, even as people move from 
organisation to organisation, provided a foundation upon which success while never guaranteed, was 
certainly highly likely to be achieved.

From a purely technical perspective, the modelling work completed for the NLTP is world leading in 
its approach and robustness. Building upon the 2016 modelling work, which at that time pushed new 
frontiers in the way the model was validated, this latest modelling round introduced new initiatives 
such as Failure Risk Analysis that were used to examine and understand the network performance in 
a different way – enabling one model to provide independent challenge of another. The way these 
enhancements were developed, checked, and then introduced meant that the overall stability of the 
modelling process was never undermined. 

Rather than replacing one model with a new model of unknown impacts (which is what commonly occurs 
with similar pavement performance models), the method adopted was to take a strong and proven core 
model and then strengthen it even further through examination via a different perspective. Or as the 
Russian proverb would have it "trust but verify” – in one model we trust, with the other we can verify. 
 
With all modelling though, there does remain uncertainty – from the raw data, through to the data 
cleansing processes, and on through to the predictions and reporting. Being open to challenge, freedom 
to discuss concerns, and provision of estimates of consequence if various scenarios occurred – combined 
to provide an overall modelling outcome that not only is world leading in its approach and depth of 
analysis, but for which the limitations of the model are also better understood than ever. 
 
Given the criticality of the state highway network to every aspect of life in New Zealand, investment in 
the maintenance and renewal of that network is essential. The NLTP modelling, conducted using a strong 
collaborative approach has provided Waka Kotahi with a quality of outputs befitting the significance 
of the asset at stake. In the same way that the state highway network provides the foundation for 
economic growth within New Zealand, the NLTP analysis has provided the foundation for global best 
practice in the modelling of such assets.

I am available for further discussion or verification if required.

Dr Ian Greenwood
Greenwood Associates Infastructure Consultants

Email: ian@gaic.nz
Mobile: 027 407 009 
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Vanessa Browne
National Manager - Programme & Standards
Transport Services
Waka Kotahi NZ Transport Agency
Email: vanessa.browne@nzta.govt.nz
DDI: +64 4 894 6664
Mobile: 021 486 205 

Waka Kotahi NZ Transport Agency has engaged IDS to help determine how much investment is needed 
to support the State Highway Network as part of its ten and 30-year plans.  The financial package 
needed to reflect works including maintenance and renewals over the initial three-year 2021-2024 
period, as well as beyond.  

Taking account of these long-term goals is an important step to ensuring Waka Kotahi is well positioned 
and with a robust evidence base, to invest in a land transport system that connects people, products and 
places for a thriving Aotearoa. 
 
From the beginning engagement and collaboration across the industry was a high priority which aligns 
with Waka Kotahi’s values. That commitment included working with others to achieve valuable transport 
outcomes, by working together with transport partners to develop and maintain trusted relationships 
both inside and outside the organization. 
 
Building better relationships is central to this. In removing barriers – collaboration is easer allowing 
teams to have open conversations, listen to others, feedback on requirements  and ultimately grow 
and improve.  From the outset our key transport partners were involved each step of the way, laying 
the foundations for a real sense of community ownership, and creating an environment for successful 
outcomes for everyone. 

The transparency of the development process and resulting investment strategy has been widely 
applauded and has strengthened relationships industrywide at all levels. 
However, it did not come without its challenges. The project was carried out amidst a backdrop of 
COVID lockdowns.  Its sheer size, complexity, multiple moving parts and the number of individuals and 
organisations involved was notable.   

Thanks to the work of this project for the National Land Transport Programme, Waka Kotahi was able 
to have greater trust in the robustness of the technical report and business case it produced. The high 
standard of these documents provided our board with the assurance they needed to give their interim 
high-level approval that this was an appropriate level of investment for Waka Kotahi to move forward 
with.

What we have achieved through working alongside and listening to a wide range of our transport 
partners, is a more nationally consistent pathway to ensure we will invest in the right places and get the 
best transport outcomes for New Zealand. 
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Appendices #5: Excerpts from IDS Senior Technical Dashboard 

This dashboard was used in the IDS 2020 Waka Kotahi (NZ Transport Agency) Strategic Maintenance 
Investment Model Project. 

Scenario Report - User can compare different modelled scenarios in terms of condition parameters. Ability to filter by 
NOC, Corridor or Region. 

Appendices #5: Excerpts from the IDS Senior Technical Dashboard



 
 
 
 

Scenario Report - User can compare different modelled scenarios in terms of investment split. Ability to filter by NOC, 
Corridor or Region. 

 

Main Report - User can view condition, cost and quantities for a selected scenario. Ability to filter by NOC, ONRC or 
Urban/Rural. 
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Main Report - User can view condition distributions and return cycles for a selected scenario. Ability to filter by NOC, 
ONRC or Urban/Rural. 

 

Treatment Map – User can view the model generated forward works programme for each scenario. Ability to filter 
down to individual treatment level. 
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Treatment Map - User can view details of individual treatments. 
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Treatment Map – example of filtered selection. 
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