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Introduction

 The NZ Transport Agency are the asset owner of the national State highway
network.

 The network is around 12,000 km long, and enables 50% of all vehicle kilometers
travelled (VKT) , and 70% of freight VKT.

» Each length of highway is classified based on its form and functions, and the level
of service provided is relative to the classification.

» At date of writing, there are around 700 current projects either in progress or
planned across the NLTP. These vary in size from <S1M to >S1bn.

 The number of projects is fluid as new projects continuously emerge following
either completion of a Programme Business Case, Corridor Management Plan, or
following the approval of a new emergency works, or resiliance based event.

* We invest around $1.5bn per year improving the network
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The portfolio is complex with many moving parts

* With such a significant number of projects either in progress or planned, a

portfolio view is critical.

* Only through a ‘top down’ approach can we maximise our investments, and deliver
the promised benefits in an optimal manner.

* Through adjusting for risk (and opportunity), we are able to deliver a more
predictable programme and balance individual time and cost risks. These include:

* Cost Risks:
* Uncertain scope
* Uncertain quantities
* Uncertain rates

* Unknown mitigation

e Time risks:

Delayed start
Uncertain durations
Rework

Disruption

Emerging activities
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Risk based estimates

e Qur approach to cost estimation is risk based, and we expect our estimates to
become more refined as projects proceed through the lifecycle (as certainty
increases, and risk decreases)

* Ideally, the ‘expected

Cost Programme Preferred Design
estimate’ remains A level  option  Complete
: Option : Consenting i Construction

reasonably constant, with

Outer ranges moving

towards the centre ; :
 All projects are funded at Expected Cost Estitnate

the expected level (501" | ..o . e, L eeene
percentile), and therefore
we expect half of our

projects to complete

Short list Contract

f?essimistitj: Cost Estiimate

i L L L L

Pri::ject
Completion

Optimistic Cos}t Estimaite

under budget, and half : i i >
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Risk Adjusted Cost Estimates Terminology

Frequency ] e Gth percentile: Little
Expected Estimate .

| & to no risk, and

| minimum quantities

(5% confidence level)

Cost Distribution

* Expected estimate:
‘Most likely’ risk and
quantities (50%
confidence level)

_ - [ Base
percentile 4 Estimate

95th percentile

« 95t percentile:
Cost (8) Almost all risks occur,

< > . .
o ) ) ) maximum quantltles
Project Managed NZTA Managed Funding Risk Contingency .
Contingency (95% confidence

_ . o level)
e Base estimate: ‘Most likely’ quantities x rates

e Contingency: provision added to the base estimate for modelled risk
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Major Projects have a significant effect

* Major projects (such as the Waterview Connection and East West Link) can have a
noticable impact on the entire programme if they exceed their expected estimate,
or move outside of the stated cost range.
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There are also certain key time related risks that
make our progress uncertain

Through adding an assessment of risk to a schedule, we can consider the impact of
risk and uncertainty on project timescales. We can consider:

I OEFATIT Project Description
* D e I aye d Sta rt 001671 | 5H29 | Te Poito Summit | Complete DBC Parts 2 & B

| 001681 SH29 | Te Poito Summit | Gain approval for business case (B..

. . | 001B91|SH2Z9 | Te Poito Summit | MIL: Detailed Business Case - Comg...
o U n Ce rta I n d u rat I O n S 001701 SH29  Te Poito Summit  Pre Implementation
001711 | SH29 | Te Poito Summit | Spply for and receive Implemertatio
001721 SH29 | Te Poito Summit | Tender and aweard PS Cortract (Pre...

*  Rework :
eWO r 001731 SH23 | Te Poito Summit | Complete specimen desion

001741 | SH29 | Te Poito Summit | Lodge MoR and gain designation

. . 001751 | SH29 | Te Poito Summit | Apply for and receive Resource Co...
o D I S r u pt I O n " | 00771 SH29 | Te Paito Summit Complete peer reviews & safety auddit
001781 SH29 | Te Poito Summit | Design estimate reviesy and approval
001791 SH29 | Te Poito Summit | Gain approval for pre-implementstio. ..

i E m e rgi n g a Ct i V i t i e S | 001801 SH29 | Te Poito Summit | MIL Pre Implementation - Complete

_|001811 SH29  Te Poito Summit Property

0015821 | SH29 | Te Poito Summit | Puchase all properties (assume co...
| 001831 SH2Z9 | Te Poito Summit | ML Property - Complete
] 001841 SH29  Te Poito Summit  ConstructionMmplementation

001851 SH29 | Te Poito Summit | Spply for and receive construction ..

001861 SH29 | Te Poito Summit | Obtain approval to commence const...
0015871 | SH29 | Te Poito Summit | Tender and award PW contract (D&,
001881 SH29 | Te Poito Summit | Construction Period

0015891 SH29  Te Poito Summit IPradicaI Completion Milestone I

T 001901 SH29 | Te Poito Summit | Defects period
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Modelling of time risks allows variable scenarios
to be presented

* A ‘fuzzy’ gantt displays the risk and uncertainty relating to the each task, based on
modelled risks. It allows a more accurate picture of our intentions at the projects
outset, shows what might happen or could happen, and sets realistic & achievable

expectations R 201 2020 021 02 2023 |
Y N F—T

Project ‘ Description

IC "rOGFATImE Durti _
00671 5H29 Te Poito Summit | Complete DBC Parts A& B — |
T 001BE1 SH29 Te Poito Summit | Gain spproval for business case (BUDM...
R Te Poito Summit | MIL: Detailed Business Case - Complete 019

0071 5H29 Te Poito Summit | Apply for and receive Implementation fun..

00721 SH29 Te Poito Summit | Tender and aweard PS Contract (Pre-imp ...

__ 001701 SH29 Te Poito Summit  Pre Implementation 4 h
i |
_b}il:l
E-‘.

0073 5H29 Te Poito Summit | Complete specimen design 2|
T 0m741 sH29 Te Poito Summt | Lodoe NoR and gain designation 1
T 0075 SH29 Te Poito Summit | Apply for and receive Resource Congents 1
. . X . T o7 sHIe Te Poito Summit | Complete peer reviews & safety audt :l
5%|Ie 20%|le BO%IIe 95%"6 _@I SH29 Te Poito Summit | Design estimate review and approval 3
b | 00791 5H29 Te Poito Summit | Gain approval for pre-implementation ph.. ?-:I:l
T omE01| sH29 Te Poito Summit | MIL: Pre Implementstion - Complete ACQD:I_I:D
__ oomMar sH29 Te Poito Summit  Property =
T ome21 sH29 Te Poito Summt | Puchase all properties (asume compul.. = —
T o018 | sH29 Te: Poito Summit MiL: Property - Complete
__ 001841 SH29 Te Poito Summit  Constructiondmplementation 100
T omEs sH2e Te Poito Summit | Apply for and receive construction fundi... [
b | 00861 5H29 Te Poito Summit | Obtain approval to commence construct...
T omar sH29 Te Poito Summit | Tender and aweard PW contract (D2C) 1
T omare sH29 Te Poito Summit | Detailed Design 1
| omEvE sHza Te Poito Summit | Construction Start
70 ooest | sH2g Te Paito Summit | Construction Period & L
KEJE{]‘(?YPO RT NewZealand Government

WAKA KOTAHI



Inter-regional projects have been schedule risk
adjusted to determine their most likely progress

* Construction start milestones show time variability (risk)

2018 2019 2021 2022 2023 2024 2025 2026 2027 2028

Programime Project ‘ Description ‘
Auckland Sccalerated East West Connection - Section & Construction Start

Construction Period
Pokeno to Mangatarata Section B Construction Start
Construction Period
Pokena to Mangatarata Section E Construction Start
Construction Period
Pokeno to Mangatarata Section &, Construction Start
Canstruction Period
Pokeno to Mangatarata Section C&0 Construction Start
Canstruction Period
Auckland Sccalerated East West Connection - Section 182 Construction Start
Construction Period
ATAPTFUG SH16 Sguadron Drive Interchangs Construction Start
Conztruction Period

Auckland Accelerated East Wiest Cannection - Section 354 Canstruction Start

Construction Period

Cambricge to Piarere Cambridge to Piarere Construction Start

Canstruction Period
SH1 - Auckland to Whangarei “Wwhangarei to Northport Construction Start
Canstruction Period
ATARTFUG SH1 Southern Motorway, South of Papakura | Conatruction Start
Canstruction Period
SH23 Fiarere to Te Poi Canstruction Start
Conztruction Period
SH1E ta SH18 connection Canstruction Start
Construction Period
SH1 - Auckland to Whangarei Morthport to Te Hana (Inc Bryderayn Bypa... | Construction Start
Canstruction Period
SH29 Summit to Taurika Construction Start
Canstruction Period

SH29 Te Poi to Summit Construction Start

Construction Period

South West Auckland and Airp... | SH208 Widening Construction Start

Construction Period
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Portfolio composition also affects risk

* The composition or the portfolio also affects overall risk, and our resultant tactics

* A portfolio of many small and medium sized projects allows many trade-off’s with
minimal impacts

* Conversely, fewer, major projects are difficult to trade off, and ‘overs and unders’
do not work to the same extent.

* Our portfolio has evolved over time, and has been cyclical

2005-2009 Pre-RoNS. 2009-2015 RoNS 2015-2019 — Between 2019 + - ATAP and
Small and medium construction. Fewer RoNS and ATAP / Inter-regional

sized projects — larger projects — Inter-regional construction.
plenty of trade-off reduced trade-off construction. More Reduced trade-off
opportunities opportunities trade-off’s available opportunities
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Overall programme risk exposure

 We are able to bring time and cost risk together through our portfolio model, and
look at scenarios.

* These can involve increase/decreases to costs, and the impact of time risks

* Our project teams forecast ~ ***
cost and time on a monthly
basis, based on ‘most likely
(50t percentile) time and
cost, and we can then run
scenarios

2,000,000

0%

500,000

?6/7 7 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 27728 28/29
BAdministration @Non RoNS Large Commitments @Christchurch Motorways @Tauranga Eastern Link
BWaikato Expressway @EWellington Northern Corridor WPuhoi to Wellsford OWestern Ring Route
OEast West Connection (ATAP SH) @Non RoNS Large Uncommitted BSH1 - Auckland to Whangarei ESH29 - Piarere to Tauriko
mSH1 - Piarere to Taupo SH1 - Taupo to Waiouru mSH2 - Masterton to Te Marua mSH2 - Ngauranga to Te Marua
BSH29 - Tauriko Network Plan mWellington Ports Access Picton to Dunedin mSH11 Twin Coast Highway
BSH1 Bombay to Longswamp SH2 Napier to Gisborne SH1/54/57/3 Network SH 1/73/76 Christchurch Network
OSH 6 West Coast @Queens town OSH1 Managed Motorway to TG mCambridge to Piarere
mATAP (SH) oKatikati Bypass
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Scenario examples (shown cumulatively)

a. Base Case (50t

2,500,000

0
1617 1718

1920 20021 21722

percentile)

2223 224 24025

26027 27/28

@Administration

mwaikato Expressway

@East West Connection (ATAP SH)
=SH1 - Parere to Taupo

@5H29 - Tauriko Network Ptan
85H1 Bombay 10 Longswamp
BSH 6 West Coast

wATAP SH)

‘®Non Rons Large Commitments
@Wellington Northern Corridor
@Non RoN Large Uncommitted
SH1 - Taupo to Walouru
‘=Wellington Ports Access
SH2 Napler to Gisborne
8Qusenstown
aKatikan Bypass

wChristcharch Motomways

WPunol to Wellstord

BSH1 - Auckland to Whangarel

SH2 - Masterton to Te Mansa
Picton to Dunedin
SH1/54/57/3 Network

BSH1 Managed Motorway 10 TG

@Tauranga Eastem Link
OWestern Ring Route
@SH29 - Piarere to Tauriko
WSH2 - Ngauranga to Te Marua
@SH11 Twin Coast Highway

SH 1/73/76 Chrstchurch Network
@Cambridge to Plarere

c. Plus SH29 programme at 95t %ile cost

2,500,000

e
1617 1718 18/19

BAdministration

1920 20721 21722

22/23 2324 24025

2526  26/27  27/28 2829

mWaikato Expressway

DEast West Connection (ATAP SH)
=SH1 - Plarere to Taupo

@SH29 - Tauriko Network Plan
@SH1 Bombay 1o Longswamp
9SH 6 West Coast

RATAP (5H)
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‘®Non RoNS Large Commitments
@Welington Northern Corridor
‘©Non RoNS Large Uncommitted
SH1 - Taupo to Walouru
‘mWellington Ports Access
SH2 Napler to Gisborne
8Quesnstown
aKatiati Bypass

WChristehurch Motorways

BPuhoi to Wellstors

@SH1 - Auckland to Whangarel

=SH2 - Masterton to Te Marua
Picton to Dunedin
SH1/54/57/3 Network

SH1 Managed Motorway to TG

‘@auranga Easter Link
Owester

Ring Route
B5H29 - Plarere to Taurlko
WSH2 - Ngauranga to Te Marua
mSH11 Twin Coast Highway

SH 1/73/76 Christchurch Network
aCambridge to Plarere

b. plus East West Link at 95t %ile cost

2,500,000

2,000,000

1,500,000

1,000,000

500,000

0
1617 1718 1819

1920 2021 21722

2223 2324 2¢/25

25/26

26027 27/28

GAdministration

mwaikato Expressway

@East West Connection (ATAP SH)
SH1 - Parere to Taupo

@5H29 - Tauriko Network Plan
85H1 Bombay 10 Longswamp
BSH 6 Wast Coast

wATAP 5H)

‘@Non RoNs Large Commitments
@Wellington Northern Corridor
@Non RoN Large Uncommitted
SH1 - Taupo to Waloury
‘mWellington Ports Access
SH2 Napler to Gisborme
0Queenstown
akatikat Bypass

WChristcharch Motomways

WPunol to Wellstord

BSH1 - Auckland to Whangarel

wSH2 - Masterton to Te Mansa
Picton to Dunedin
SH1/54/57/3 Network

BSH1 Managed Motorway 10 TG

@Tauranga Eastem Link

@SH29 - Piarere to Tauriko
W$H2 - Ngauranga to Te Marua
@SH11 Twin Coast Highway

SH 1/73/76 Chrstchurch Network
@Cambridge to Plasere

d. plus SH29 at 95" %ile time

e
1617 1718 1819

1920 20021 21/22

2223 224 24025

25/26

26027 27/28

@Administration

WWalkato Expressway

BEast West Connection (ATAP SH)
wSHI - Purere to Taupo

@5H29 - Tauriko Network Plan
a5H1 Bombay 10 Longswamp
05H 6 West Coast

WATAP 5H)

‘@Non RoNs Large Commitments.
@Wellington Northern Corridor
©Non RoN Large Uncommitted
SHI - Taupo to Waioury
‘mWellington Ports Access
SH2 Napier to Gisbome
8Queenstown
aKatikati Bypass

aChristchurch Motorways

WPunol to Wellsford

BSH1 - Auckland to Whangarel

wSH2 - Masterton (o Te Marsa
Picton to Dunedin
SH1/54/57/3 Network

BSH1 Managed Motorway 1o TG,

@Tauranga Eastem Link
DWestern Ring Route
@SH29 - Plarere to Tau

o
WSH2 - Ngauranga to Te Marua
@SH11 Twin Coast Highway

SH 1/73/76 Christchurch Network
@Cambridge to Plarere
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Summary

* With many moving parts, all subject to time and cost risk and opportunity, a
portfolio view is critical is we are to successfully manage the programme

e Taking account risk in our future planning increases the predictability of
programme delivery

* QOver a number of years, this approach has allowed us to deliver great results, and
make optimum use of funds, delivering the right benefits to customers

* We continue to make improvements to the way we manage the portfolio, and
there is great opportunity as we move into the new operating model
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