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Key points

Transport infrastructure is essential for enabling economic activity growth through
connecting people, businesses and economies. The Northerrstnfcaure Forum, a
transport forumled by Auckland Business Chamber, commissioned NZESRintmatethe
econanic impact of potential state highway investments in the North Island.

In undertaking this work, we looked eitvestmentspreviously proposed by Waka Kotahi NZ
Transport Agencgn the SH1 corridors o€ambridgeo Piarere (C2P) and/arkworth to
Wellsford(W2W).Both corridors areurrently classified asational ligh-volumeroutes

dzy RSNJ b Sg vHhadNdtwormR QldssificafidONRC)andthey are strategically
important for freight movemenand connecting portandeconomies irthe North Island
regions However, the existin§H1for these two sections on the state highway netwaold
not alignwith the standardof their ONRC classificatisagardingtravel time efficiency,
resilience and safetyAstraffic volumeson those corridorgould doubleover the next20 to

30 yearsthe performance of the existing SH1 routes will likddyeriorate.

The two proposed investments are a lid Cambridge to Piarere (C2P) Expressway and a
26 km offline Warkworth to Wellsford (W2Whighway each ofwhichmay takeup to five
years to constructOnce in place, thesgrojectsare expectedo deliver longterm
improvements including:

1 Reducedravel timeand delay which will improveefficiency for freighindustries.
Fewerunexpected travetlisruptions
Providing a viable alteativeroute to SH1 users, especidiigavy vehicles

1
1
1 Fewer number of crashes

1 Improved access to businesses and employment across the regicoradmies
connected by the corridors

Our approach

Existing studies on theconomic impact of similatate highway investments in New
Zealand suggest that there aatsoeconomichbenefitsto sectors across New Zealand and
regional econonasfrom the productivity gains generated by the direct impacts of the
investments To assesthe wider economic impadn both the construction and operational
phases othe C2P and W2W investments, wed S b é6inpgutaledgeneral equilibrium
(CGEmodel to capture thdlow-on impactsof the investments, based on theter-
relationships between the different sectors of the economy &oediseholds.

2SS RNBg 2y GKS | LILINEI OK dza S Rhedpproabhinfofmed da LINE @
by the literatureandA y 2 F {F Y20l KA b% ¢NI}yaLR2NI ! 3Syoe Q.
Manual (MBCMjo quantifythe productivty changes from the investryell Q& RANB OG0 A YL
on supply chain efficiency, resiliena@nd agglomeratiomelativeto a baseline scenario of

the economywithout each ofthe investmens. We then input thesénto our CGE model to

estimate thewider economic impacts for the operationahase of eaclnvestment.

Qur approach diffes from that usedn the business s in thatve captue the flowon
impacts ofeach of the invesnents, rather than just thevalue of thedirect impact m the




affected industies only We draw on estimates from the businessases such as travel time
savingsto derivethe estimates of the prductivity gains whicliorm inputs into our CGE
modelling However,our approach using CGE modellrapturemuch broader impacts of
each of the investments acresheindustriesandregions of the New Zealand economy.

We estimated benefitfrom improved safetylue toareduced number of crashes
separatelyfrom our CGE modellirepalysisThese are estimated following the guidelines
and the parameter valuefor calculatingoad crashes' sociabsts in the latest MBCM
Thosesocial cost valueis the MBCMare measureal asthe averageNew Zealand
household llingness to payor reducingdiffering severity ofinjuries fromroad crases

Ourtraffic volumesand empoymen calculationsare based on trendgrior to the COVID

19 pandemic due tdé K S LJ- yeenSideralileGBorterm distortion on transport
movement and economic activityetween 2020 and 2021. Nonetheless, in the contex of
transport infrastructure investment spannirsgveral decadesve consider this a minor
risk.

We estimate the following benefits

The C2FExpresswayill increaseb S ¢ %S lafintiayGDeb% $487 million?

During theoperational phase, the C2P Expresswdl/lead to mproved supply chain
efficiency for the road freight, tradeand postaland courier deliveryjndustries as a result
of reduced travel timg$29 million per annumand vehicle operating cos¢$1.7 million per
annum) Asthe new expressway will present as a viable alternatougte for all SH1 users
during full SH1 closures, there will hdditional travel time savings anethicle operating
cost saving$o those industriesgiven the improved resiliencaf the state highway network
on the C2P corridoWe estimate productivity increasdé®om supply chain efficiency and
resilienceimpactswill result in anincrease in annuabDP o253 million for the Waikato
economy and 355 million for the Bay of Plenty economy.

The reduced cost of travel on the C2P corridor alsables increased agglomeration of
businesses and employment in the Waikato and Bay of Plenty regions, l¢éadtimgroved
productivity of economic sectorsespeciallyn the services, wholesale arithde, and
manufacturing sectordVe estimate those agglomeratioimpactsincreasethe size of the
New Zealand economy bg& million

Safety improvements and better design of tfiate highway network on the C2P corridor

contribute toareduction inthe numberof road crashes on the corriddeading tofewer

deaths and injuriesWe estimatean annual road safety benefit of $7 millicgsulting from

savings in social costs associated withd crasheg over 20yearg ¥ G KS y S6 SE LINS 3
operatiory we estimate this amount tbe $88.5 million Theseroad safety beneits

represent thedirect savingsn coststo householdsrom the reduced occurrenceof crashes

on the C2P corridadlue to the operation of the C2P investmeB8bme of the flow-on

effectsfrom improved safetyre already capturedhroughthe A y @S a4 G YSy G Qa NB a A f
impact, given fewer crashaseansfewer incidentsresulting in roactlosures on the C2P

corridor.

We estimate theotal economic benefit to the New Zealand economy over §&8r
operation period of the C2P Expressway amount$aa billion.

1 A detailed outline of our results for the C2P investment can be found in Section 4.1.




The W2W highway wilk Yy ONB I & S b &naual’'GBmi$49ynilId@2

Once the W2W investment becomes operational, 90 percent of the tradfiane on tle
existing SH1 route between Wavorth and Te Hana will divert onto the new highway.
Travel timeper trip on both the existing SH1 and the W2W béireducedbetween10 to

16 percent (depending on time period travelled and direction) relative to without the
investmentin place increasing freight movement efficienayd other commercial vehicles
Also, there will be additional travel savings frarsignificant reduction ithe occurrence
and hours of road closures on the W2W corridor when the new highway is in openateon.
SadAYlIdGS GKIFIG GKS G2ialf SO02y2YAChanSySTAGA TN
efficiency and resilience will result in an increase in annual GDP of $168 million for the
Northland economy and $362 million for the Auckland econonmgseresultfrom the
productivity gaingeneratedby savings in travel timé26 million per annm) and vehicle
operating cos{$1.5 million per annuryfor road freight, tradesand postaland courier
deliveryindustries

Improved productivity of economic sectors frantreased agglomeratigrespecially
servicesywholesale andrade, and manufacturingectorswill A Yy ONB I &S b Sg %S| € |y
annual GDP b$95 million.

With a better highway design arglibstantial traffic diversiofrom the existing SH1 route,

the numberof crashes on the W2W will reduce consideraldie estimate an annual road
safety benefitof $5 million, with anet present valueNPV of $62.2 million ovea 20year
operational periodThe estimated road safety benefit represents the direct savingesis

to households fronthe reduced occurrence of crashes relative to if the W2W highway was
not built.

We estimate he W2W investment can delivertatal economic benefit of $&.billion (in
NPV to the national economyver the first 20 yearsf its opeational cycle.

The capital invested during the construction phaséthe C2P and W2Will
increase the size of the national economy B¥0 millionand $20 millionper
annum, respectively

We estimate theC2P and W2W investmernitierease annual GDP in thew Zealand
economyby around $10 million and $20 milliprespectivelyduring the construction
phase, reflecting the increased activite investment catalyses during their fiyear
construction period. There are lodgsting benefits to the New Zealaedonomyonce
eachinvestment becomes operational.

Our resultssuggestsizeableeconomic benefits couldbe foregoneif either
investmentdoesnot go ahead

The regions closest to thHeghway investment§Waikato and Bay of Plenand Northland
and Aucklandgxperience the most benefit§he increased activity in these regionsl|
take up resources from the other regions in New Zealdnid will meaness economic
activityin these other regionselative to the absence of the invesemts. Nonethelessthe
net impact on the overall New Zealand econoisipositive

Our results illustratehat sizeable economic benefits coude forgone ifthe C2P or W2W
investment did not go ahead. While delaying the investment may not leadrtaterial

2 Detailed results for the W2W investment can be found in Section 4.2.
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changein the amount of economic benefits per se, it defers the timing of wNemw
Zealand can benefit from those gains

Table 1 Annual economic benefits once investments are operational
Annual change relative to basedin$ million

Benefit component Cambridge to Piarere Warkworth to Wellsford

Annual growth  20-year NPV Annual growth  20-year NPV

Supply chain efficiency $351.8 $4,384 $399.2 $4,976
Resilience $48.9 $609.1 $2.6 $31.9
Agglomeration $86.0 $1,072 $95.3 $1,188
Total $486.7 $6,065.0 $497.1 $6,195.4
Road safety $7.1 $88.5 $5.0 $62.2

SourceNZIER

Road safety benefits are not strictly additive to other value§ ifi | (i Systerb@ Bational Accounts. This is because the largest
share of fatal and serious injuries is a Froarket value derived frohJS 2 L)t S Q& ¢ A fof impyoded Safetit. Rédacind thag
portion of those accidents does not save any actual mgueysefor production in the New Zealand econonThis means some of
the estimated safety value extends beyond what the New Zealand GDP measures.

iv
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1 Introduction

Transport infrastructure is essenti@r enabling economic activity growth through
connecting people, businesses agxbnomiesSince2009,the New Zealand Government
hasbeencommittedto investmentsn seven Roads of National Significance (RaN®)ss
the North and South Islarsf Thesewere identified as essential routehat require
significant development to reduce congestjamlock economic growth and productivity
for New Zealandand improvetransportsafety(SAHA 2010)

The Mrthern Infrastructure Forum, led byhe Auckland BusinesShambercommissioned
NZIER testimate theeconomic impacof potential state highway investmenis the North
Island

1.1 Scopeof this work

The scope of this workooks attwo potential state highwayinvestmentsin the North Island
¢ Cambridgeo Piarere (C2P) and Wavorth to Wellsford(W2W) both of whichwere
previously proposed bWaka Kotaki NZ Transport AgertisiZTA

For eactlof the two investmentsour assessment of the economic impact covers both the
construction phasef the proposed routeandtheir longterm operation We estimate
impacts on theegional economieslosestto each ofthe investmentsandthe total New
Zealandeconomy

1.2 Overall appoach

Our estimate othe economic benefits of state highwawestments goes beyond the

Capital and Operational Expenditures (CAPEX and QRE#&)time savingandthose
benefitstraditionally capturedin costbenefit analyses (CBA%Ye useb 2L 9 w udabled 2 Y
general equilibrium (CGE) model of New Zealand regional econtoréssesshe

following

1  Wider economicbenefits fromCAPEXo regions andhe New Zealand econonoyver
the construction period

1  How-on benefits to sectors and the economy frgroductivity gaingenerated by the
Ay @SaiyYsS yoi @pgply dhaireficiOnty, redience andagglomeratiorduringits
operational phase

WeRNJ ¢ 2y GKS T NI YSg2 Nprevibug Worklotilde DeBefitofoad y b Y%L 9
decongestion in Aucklan@NZIER 2017r translatingthe directimpactof travel time

savingsnto productivity gaindor the most relevant industries affected by supply chain

efficiency For agglomeration impacts, wellow the general approacin WakaKaahi NZ

¢ NJ y & LJ2 NJR02BcMSnétidar Benefits and Costs Man(@siBAV) andMaré and

D NJ K [2809Q)@ork on agglomeratiorand productivity We rely on theapproach used in

5 The seven RoNS projects, from north to south, are: Puhoi to Wellsford (SH1), Auckland Western Ring Route XS it204tiGig
Waterview), Victoria Park Tunnel (SH1), Waikato Expressway (SH1), Tauranga Eastern Corridor (SH2), Wellington Nodhern Corrid
(SH1) and Christchurch motorway projects.




the existingliterature to estimatethe direct impactsof the investment®on resilience and
road safety

Background

2.1

211

This sectiorbriefly describes the C2P and W2W investmettisir potential effectsand
existing analyses or studies the economic impact of similar state highway investments.

The proposed investments

Bothinvestments folC2PandW2Won SH1 are expected to take about five years to
construct with current expectatios of constructioncommencingn or after 2030.

Cambridgeto Piarere

TheC2Pongterm improvement project wafirst proposedby the NZTAn 2017. The
proposed routes afour-lane expressway of 1lém long, extending from the southern end

of the Cambridge section of the Waikato Expressteaye intersection of SH1 and SH29 at
Piarere(seeFigurel). Theroute dignment broadly follows the existing SH1 from the end of
the Waikato Expressway to KarapiRmad deviatingonto a new offline corridarThe

project is estimated to take abo®635 million tobuild.®

Figurel Proposed SHCambridge to Piarere expressway
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Currently, he C2Psectionon the state highway networksabout 16.6km long and
classifiedas anONRC (one road network classification) of natidmgivolume (Waka
Kotahi NZ Transport Agency 2021h)2019, the averagdaily flowon SH1 between
Cambridge and Piareteavelling to and from Upper North Islangasmore than 20,000
vehicles per daffFigure2), with about 11 percent being heavy commeraiahicles (HCVS)
At the SH1/29ntersection, the state highway splits intbe SH1 corridor to the south and
SH29 corridor to Tauranga, wil® percent and 41 percent of the traffic volume these
two routes respectivelyand16 percent or more being HEGvovements(Waka Kotahi NZ
Transport Agency 2023verall,C2Pisamajor transport corridorlnd strategically
important nationally, especially for freight and commercial vehicle movemehtsonnects

6 bwne! Qa SadAYFdsS 2F (K O2yai(NHzOGA2y O2ad & +i HAaHn®

the regional economies of Auckland, Waikandthe Bay of Plenty and provides an
)



important connection bBtween the ports of Auckland and Taurar(§fdaka Kotahi NZ
Transport Agency 2021c)

Figure2 Annual averagadaily traffic on the C2P corridor 206¢2019
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Previoudraffic assessmertias predicted that,by 2061,dailytraffic flow onthe C2P

corridor will increase b5 percent or more from the 2019 levéWaka Kotahi NZ

Transport Agency 2021d¢Joweverb Y% ¢ | Q& 0 dza C¥PSniestmédiVaks Kotaki NJ

NZ Transport Agency 2021t)ntainsa number ofconcernswith the C2P corridd2 & O dzNNB y (i
performancein terms of efficiency, resilience and safety

The average speed oéliclestravellingonthe C2P corridohasbeen below theexpected
standard for averag@ravel speedor a national highvolumestate highway With the
predicted growingraffic andcapacityon the corridorthe average speed on C2P is
expected tofall below 80km/h by 2060 As for freightrips on C2R their travel time often
vary by +12 percerdn averagewhich issignificantlygreater than thestandard of 5
percentfreight travel time variation for a national higrolume ONRC

Between 2015 and 2018here were 179 unplanned events ¢ime C2P corridgrand 13
recordedincidents resulted ifiull road closuresvith closuretimesranging from 2 to 36
hours.Such frequency of unplannedcidentsandduration of closuras considered
unacceptabldor a national highvolume state highwaywVhile alternative routes are
available during closurethey represent a significant increasejaurney time and araot
viable for heavy vehicles.

Faster rate ofyrowth in traffic is expected in the years immediately following the completion of the Waikato Expressway and revert
to a longrun growth rate similar to the 2008019 period thereafter.




Regardingoad safetythe C2Psection on SHik still currently classified as a HiBlisk Rural

Road despit¢he short-term safety works already in plag¢e/aka Kotahi NZ Transport

Agency 202b).b %¢ ! Q& [/ N} akK !ylrfeara {ea@@yand/! {0 RII
2019 24 high severity crashes on this route resulte8d deaths and27 serious injuries

(Waka Kotahi NZ Transport Agency 2023a

Asoutlined irb 4¢ ! Q& 0 dzthé pfoPasetheWdE2B &pressway expectdto
deliver the following outcomes:

1  More thanan 18 percentreduction intravel timeper trip for SH1 userandarounda
58 percentdecrease in average delay per trip fozight.

1 90 percentreduction in roacclosures and unplanned events and ensuring that the C2P
expressway will alwayse available as an alternative route during SH1 closures

i Over 70percentreduction inhigh-severitycrashes.

2.1.2 Warkworth to Wellsford

TheproposedwWarkworth to Wellsford (W2Wprojectis the second stage of the broader
Ara Thhono ¢ Phhoi to Wellsfordproject. The first stage Phhoi to Warkworthmotorway
has just startedperating in June 2023.

Theproposed project is newoffline four-lane state highwayof approximately 2&m in
length. It starts at the interface with therfhoi to Warkworth motorwayand passes to the
west of the existing SH1 near the Doon#il it reacheghe Hiteo Rivemwhere it will head
eastwards and passes to the east of Wellsfand Te Hana, bypassibgth Wellsford and
Te Hana township§ hree interchanges Warkworth, Wellsford ande Hana, antwvin
boretunnels, and a viaduatill also be builas a part of the projectt is estimated that the
project could cost about $2.1 billido corstruct®

Figure3 shows theindicative route for the proposed W2W highway.
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Figure3 ProposedwWarkworth to Wellsford highway
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Currently, tle section between Warkworth and Te Hana on the existing SH1 us 26&m
long The SHTorridor between fihoi and Wellsford hasreONRC of national higéolume
route anda nationalroute between Wellsford and Wamgirei (Waka Kotahi NZ Transport
Agency 2019b)This section oSH1 is the maitransport link thatconnects the regional
economiesof Northland and Ackland Over the year 201%n awerage daily flowthrough
Warkworthvia SH1 waalmost 23,000 vehicles per dayore than12,000 vehicles per day
through Wellsford and Te HarfseeFigure4). About 10¢11 percent of the traffiégs heaw
vehicles carrying freight.



Figure4 Annual average daily traffic on the W2W corridor 2062019
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Previous transporassessmerstpresented by NZTA sugdgéiat traffic volumeson SH1
between Warkworth and Te Hargy 2046 could almosbe double the volumeon this roue
from 2016levels and thegrowth is expected to be more pronounced for evening peak
(Waka Kotahi NZ Transport Agency 2019a)

There are a numberfkey concerns with the existing SH1 corridor between Warkworth and
Te Hana highlighted im Y2 ¢ hs@&sments fahe W2W investmentThese include:

1 Inefficient journeysthe average travel spee@80km/h) on the current SH route
underperforms many otheroutes of the same ONRWaka Kotahi NZ Transport
Agency 2019a; 2019\ ndthe variability in travel timeger trip on the routehasbeen
considerableespeciallyduringevening peak hourdVith the predicted increase in
travel volumestravel timeon the existing SH1 route éxpected toincrease further

i Poor route resiliencebetween 2013 and 2018, thergasaboutonefull closureon the
existing SH1 routeverysevenmonths with a total of 29 hour®f closuresand an
average delayfoover 3 hours per closur@his section of SH&vulnerable tosevere
natural events such as major slips and floodiile detour routes are available
during closuresthey representa significant increase in travel timand manycannot
carry heavy viicles

1 Highnumber of crashes resiitig indeaths and serious injuriethe Warkworth to Te
Hana SH1 corridas condrained byundulating lamiformswith restricted sigptlines
and steep grades in some locationentributingto a high riskof injury crashe®n the
route. Between 2015 and 2018here were29 crashes resulting B deaths an86
serious injuriegWaka Kotahi NZ Transport Agency 2023a)

With the new W2W highway in operatiorit is expected that

i 90 percent of the traffic volumes dhe existing SH1 will divert tese the new W2W
highway Traveltime pertrip on both the existing SH1 and the new highweill
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9
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reduce byaround10to 16 percenf (depending orthe time period travelled and
direction)relativeto without the W2W in place

1  There will be 175 fewer hours of full closures over &88ar period compared to
without the project

1  Withahigher standard of desigiman the existing SH1 routéhe total number of
crasheqgon SH1 and the new routmmbined)will reduce byover 10 percent

Existingeconomic impact analysien similar state highway investments

Whenthe seven RoN®ere proposedNZTAnvestigatedthe potential total economic
benefits including those benefits captured llye conventionalCBAapproach(travel time
savingsaccident reductions, vehicle operating cssvings etd andregionaland national
wider economic benefit§SAHA 2010 he conventional CB# the RoONS proposal
indicated that the overall RONS portfoliergeratesa net present valueNPV) of economic
benefits of over 8.5 billionover the years up to 205&ssessment athe wider economic
benefits suggestthe potential for further benefitdo accrueto the economyfrom the
productivity improvemengenerated by the direct impacts of the RoN8Vhile there is no
major differencen the overall economic outcomieetween alO-year delivery timeframe
and a longer timeframehe economic benefitsan be realised soonertlie investments
can commence sooner.

A more recent study by Principgatonomicg2022)applied CGE modelling to quantify the
cost to society oflelaying infrastructure investmentising the Waikato Expressway as a
case studyTheir results suggest thélhe foregoneeconomicbenefit could be as large as
$334 million each year the expressway operatisasdelayed.

b®%nlLowQa dzZLJRFGSR OFt Odzg FGA2y o6F&SR 2y dzZLRIFIGSR GNIF @St GAYS Ay F2NY
The wider economic impact assessment on the sevdSRwas undertaken by Richard Paling Consu@®@9)and Infometics
(2010)




Methodology

We assessethe economic impact over two distinct phases of the investments

construction phase and operational phaségureb illustrates the direct impacts included in

our assessment.

In the construction phase, thdirect coss of buildingthe proposed routessregardedasa

capital investmentnto the economy.

The four direct impacts we identified for the operational phasein line withthe drivers

for longterm improvemens on the @P and W2W corridors aescribedh y b ¢! Qa

previous business cases and trans@asessments.

Figure5 We include impacts irconstructionphaseand operational phase

Construction Operational

phase

phase

CAPEX

AAdditional investment into ||
the economy

(. . .. N\
Supply chain efficiency
impacts

Almproved travel time

(- . B
Resilience impacts
AReduced road closures

Aincrease availability of
alternative routes for all
vehicle types

\. J

(Agglomeration impacts\

Aincreased effective
employment density

. J/

flmproved road safety )

AReduced number of road
crashes

SourceNZIER




3.1

Computable general equilibriunmodelling

Asdescribed irsection2.2, existingeconomicimpact studieon similarstate highway
investmentsin New Zealanduggesthe potential forindirect benefitsto the supporting
sectors andvider economyfrom gains geneated fromthe direct impactsof the
investments.

We useour regionalTERMCGE modédb estimate thewider economic impastof the C2P

and W2W investmerst The modetaptuesthe interactions between households
industriesand governmenin the New Zealand economit incorporatesthe complex and
multidirectionalrelationships between the various parts of each regional economy and how
they interact with the rest of New Zealamahd the world(Figure6 below).

Figure6b Y%L Qegitnal TERMCGE framework

NZ regions
[ | Expors and Imports Imports
Imports Global economy —[
Productive T Goodsandservices
sector .
«————————— Labour and capital ——— Households —
Focus sectors ——  \Wagesandretuns —m8M8M >
o Gov't. services I T
J{ T Tax Services
Other sectors \l« ‘
Goods and services —>
Government
Gov't. borrowing _T
Financial /
Investment

Capital flows Savings / Investment

markets

Investment —
Source: NZIER

We estimate the wider economic benefit§ the investment by LILJ & A ¥He WA K2 O]
changesto partsof the economyas an input ito our CGE model and comparing the results

of the economy with and without the investmentheshocks wepply toour CGE model

for the assessment of each investmee:

1 Capital investment per annumver the constructiorphase.

1 Annual changén productivityrelative to thebaseline(i.e. productivity shocksydm
the identifieddirect impact2 @S NJ ( KS bpéatiSriliphasey (i Q &




3.1.1

Approach forquantifying productivity shocksn the operational phase

Modelling theinvestment's operational phase requires estimatthg size of the
productivity gainsrisingfrom each direct impacWe draw on approacheapplied in
relevantstudies andyuidelines to infornus onhow direct benefits to supply chain
efficiency, resilience, agglomeration and road safety ttanslate into productivity gains

Inb 2L Q2017 )previous work on road decongestion in Aucklagidect benefits to supply
chain efficiencyvere measuredastravel timesavings and vehicle operating cofis
freight, trades and postal industgeTravel timesavingsdy heavy andight commercial
vehicleswill lead toanincrease irthe combined productivity of labour anchpitalof those
industriesasthey canproduce goods and services witwerresources! & Ay 3 { G & b %!
Input-Outputtables, the direct travel time savings benefits wénanslated intoa
percentage reduction in ages paid and return on capital as a productivity gain due to
labour and capital input savingSavings in vehicle operating costere applied as a
intermediate praluctivity shocko the freight, trades ancpostal industries This idecause
reducedtravel time for those industriesowersthe cost for thento operate vehicleg,
including costs dfuel, maintenance and depreciatipwhich are considered asvingsn
intermediate inputsby those industrie§Wallis and Lupton 2013)

The gglomeration impact has been widely recognigedppraisals for transport
investments(SAHA 20107 more efficient transport networknables bette connectivity
between people, businesses and regisonsthatthe density ofactivity increase the
surroundingregionaleconomiesjeading to increased productivitfhe latesiedition of

b 2 ¢ MBCGM(Waka Kotahi NZ Transport Agency 2023d}tailsthe general approach for
guantifyingagglomeration impacten productvity from transportinvestmens. It builds on
the existingworkbya I NjS I y R(20D9)dvhich egtimats agglomeration elasticities
for New Zealand industries based ortielationship betweereffectiveemployment
density?andeachA y Rdza 4 NB Q& LINR RdzOG A @A (&

The relevance of improving network resilience has been increasingly emphasised in recent
yearsas a key objective for transpoaind infrastructurenvestments Buildingon the
concepts of resilience defined in a 2017 NZTA Research r@poney et al. 2017 McWha
and Tooth(2020)identified a suite of techniqueand methods to uséo incorporate
resilience benefits into transport westmentappraisals. Thauthors defineresilience
benefitsas avoided costs of disruptioand one wayor approachingneasuring these is to
use estimates o@dditionaltravel time and vehicle operating costs (V@&jociated with
diverting to alternative routeswaiting and/or @ferring tripsgiven the estimated frequency
of disruptions. Drawing orthe approach applied ib ¥2L Pnrevibas work orAuckland road
decongestionthis method ofmeasuring resilience benefitan be translated intsavings in
labour and capitainput, as well asavings inntermediate inputconsumption.

We estimate road safety benefiteutside CGE modelling

The researcly Shiff et al.(2017)looked at a number of case studies ofmost evaluation
of transportimprovement projectsn New Zealand and overse#n those case studies
which puta focus on road safety impactbey used econometric methodbutonlyto the
extent ofdirect benefits associated withreduction in road crashe3hevaluationmethod

u This supersedes the previous Economic Evaluation Manuals.

12 The practical use déffective employment densitis to understand the available employment in a neighbourhood within a given
travel time.lIt is calculated a$D'0 "@TY 'O 'BYOH "Xlhere: ED is effdive density E is employmenand AGC is the average
generalised cost of travel per trip.




of road safety benefitincludedA y b %¢ ! Q& a. / a rklafed daldidbedofi S &
crashrelatedconsequence$Clough2023)2 Howeverthe LJdzo f A O Q &, inltdkisaf S NB y
willingness to payo avoida crashrelated injury represents the largest componeint their
valuation while thelost output from absenteeisras a result of a crash injurgpresents

the smallesipart. Alsq there is limited evidence to suggest thateduction inroad

accidentscan be accounted for by a gamproductivity.

02 a
0S

Given existing work othe relationship betweerthe reducednumber or causality of

crashesand pradudtivity A & & OF NOSX ¢S SadGAYFGS NRIFR al ¥SiGé
construction phase outsidef our CGEnodel We followthe general approach documented

AY b {202BcMBCMand itsCrashCost Savings Worksheethich incorporates crash

factors fromCrash estimation compendiufWaka Kotahi NZ Transport Agency 20¥¢¢

use thelatestNZTR A @O f dzf GA 2y 2hfwhi@higesdithefmeaSeiofi LISNJ ONJI &
K 2 dza S Wiflirfigiess@ pay for reducirdgaths and injuriefrom road crashesThe

values of those social cosise recently updatedby Denne et al(2023)

3.1.2 Shocks included in the operational phase for our CGE modelling

13

14

15

Figure7 below depict2 dzNJ / D9 Y2 RSt f Ay3a LINRPOS&aa F2NJ SI OK
For each of the direct impacts, ve@pliedproductivity shocks tohe most relevant sectors
and toregions which are most proximate the investments

1  Supply chain efficien@nd resilieme impact ¢ produdivity shocls to roadfreight,
constructionservices* and postalandcourierpick-up anddeliveryservice$®
industries

1 Agglomeration impact productivity shocks to manufacting, servicesandwholesale
andtrade.

TheMB@ Q& @I f dz GA2Yy | LILINR &) Gcidesit Rtterddahbenrid cla dobts; B) YioSHitalizat®mand other
medical costs; c) lost output from casualty absenteeism; d) public preference to avoid injury.

Categorised as other constiion in our CGE modelling.
Categorised as other transport in our CGE modelling.




3.2

Figure7 Productivity shocks into NZIER CGE model for the operational phase

Travel time saving

from decongestion Labour and capital
and improved productivity shock
reliability

Supply chain
efficiency

Savings in vehicle Intermediate input
operating costs productivity shock

Travel time saving
: from reduced use of

CGE modelling - alternative routes
operational phase

Labour and capital
productivity shock

Resilience

Savings in vehicle Intermediate input
operating costs productivity shock

Change in effective Labour productivity
employment density shock

Agglomeration

SourceNZIER

Data andinputs

A wide range of inputarere required to informthe productivity shocks for CGE modelling
2F SI OK Aopeefianal phésy, in€uding:

Forecast traffic volume by vehicle type and time of tiasy

Forecast traveiime

Forecast additional travel time during full road closures by vehygle

Forecast employment for regions near the C2P and W2W corridors

Changen average cost of workelatedtravel

Forecast number of crashes

=A =4 =4 =4 =4 =9

Detailed outputs from transport and growth seario modellingare often usedo inform

most of therequired inputs listed above. Howeveiyen thelack of accest transportand

growth madelling data, we drew on information mostly from the followirgpurces to

inform ourassumptions andalculations:

T b%t! Qa LINB@A2dza RS{GlIAf SR odz&aAySaa OFrasSa |y
investments

T b%e¢! Qa adGrkrdiS KAJtlmes GNIFFAO YR GNXFFAO

1 Fleet statistics

1 Economic impact studies on similar state highway investments in New Zealand

1 Google Maps

T {dFrda b%»Qad odzaAySaa RSY23INILKe adrdradaroa

Table23in Appendix Aorovidesfull details ofthe data and inputsand calculations we have

undertakenin estimatingdirectimpacts and size of productivity shodksmodel the
operational phase.

=



Results

4.1

4.1.

4.1.
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This sectiompresentsour estimates of theeconomic impacbf each investmenscenario
based on a comparison of the economy with and without (i.e. the baseline) each of the
investments. We estimate the impacts over tb@nstructionand operational phassof
eachinvestment

Canbridge to Piarerg C2P)

The estimatedCAPEXf the Cambridge to Piarere Expressway is $635 miffitre
construction of which we assume to take place over five years

1 Wider economic impacts ithe construction phase

Over the construction phase tifie new expresswayadditionalcapital investment will be
injected inb the regional economiesf Waikato andhe Bay of Plenty which are connected
by the C2P corridor.

Table2 presentsour CGE model estimates of teeonomic gainfrom the investment Our
estimates indicate madditional growth 0$9.6 millionA y b S ¢ ikafGDBVRrQ &
the construction phaseOver thefive-year constructiorifecycle at a discount rate of 5
percent, we estimateéhis amountto be an increase in GDP $4#1 million

The construction and services industrie®Vaikatoandthe Bay of Plentyvill experience
most of thepositiveimpactsin the canstruction phaseOur CGE model captures resource
constraints in an economyrhis means that aensignificant infrastructureonstruction
occursin Waikato andhe Bay of Plentyit will take upresourcedrom the other regions in
New ZealandWhile this will result in less economic activitiye net impact on the overall
New Zealand economy over the construction period is positiative to the absence of
the investment

Table2 Impact on real GDIe construction phag
Change relative to baseline, ($ million)

Region Annual growth 5-year NPV’
Waikato $8.7 $37.9
Bay of Plenty $7.2 $31.2
New Zealand $9.6 $41.4

SourceNZIER

2 Supply chain efficiency

Based on the historic trends average daily traffic on th€2P corridor angredicted traffic
growth presentedbyb % ¢ | @sportiadédssment on ttmrridor (Waka Kotahi NZ

All costs and benefits are estimated at the {8®VID baseline of 2020 prices for consistency in assessing the real impact of the
investments.

The discountrate applS R G KNR dzZ3K2dzi GKA& NBASINDK A& pomE: LISNI I yydzy RSNR ISR
projects:https://www.treasury.govt.nz/informatiorand-services/statesectorleadership/guidance/reportindinancial/discount

rates
13 ?



https://www.treasury.govt.nz/information-and-services/state-sector-leadership/guidance/reporting-financial/discount-rates
https://www.treasury.govt.nz/information-and-services/state-sector-leadership/guidance/reporting-financial/discount-rates

Transport Agency 2021 aye estimate thataverage daily traffilows from dl three
directions of travel (north of Cambridg€auranga andouth ofPiarere) wilincrease by62
percentby the year 2052.

We overlad our traffic volume forecastg A G K b %¢! Qa aiGl S KAIKglL e G
corridor(2023b)y YR G KS aAyAadNE 27F ¢ NROZ2tddededipase | y y dzl
the forecasts into heavy and light commercial vehi¢tesTable3 below).

Table3 Forecastotal daily traffic by vehicle type onthe C2P corrido®

Forecastnnual averagdailytraffic, vehicles per day

Vehicle type 2022 2052

Heavy 5,630 9,121
Light commercial 6,341 13,950
All vehicle types 42,958 69,548

SourceNZIER

Using informatiof N2 Y b %¢! Qa o0dzaAy Sada obtrasebtimgsawedl 6 KS / H 1
per trip (Waka Kotahi NZ Transport Agency 202da}live traveltime information from

Google Maps, wealculded the travel time saving$or heavy and light commercial vehicles.

We estimate thatpy 2052, the operationf the new expresswawill enablean annual

travel time savings afver 178,000 hours for heavy vehicles aver 193,000 hourfor

light commercial vehicles comparedttoe baseline This wilkesult inan annualtime

savings beneffiof $14 million for heavy vehicles afd5 million for light commercial

vehiclesThe associated savings in vehicle operating agit®e just undei$1 million for

each vehicle type. These were estimated bagethe findings irnthe Wallis and Lupton

(2013)study that vehicleperating cossavingsare about 6 percent ofravel time savings.

Table4 Impact fromtravel time savingdor heavy and light commercial vehicte
Estimatedannual impact byhe year 2052

Vehicle type Travel time savings Time savings benefit VOC savings benefit
(hours) ($ million) ($ million)
Heavy 178,817 $13.9 $0.8
Light commercial 193,801 $15.0 $0.9
SourceNZIR

Table5 presentsthe economic impacof improved supply chain efficienafter we applied

the shockgo labour and capital productivitgnd intermediaé inpu to the relevant

industries (refer to SectioB.1.2) in our CGE modeDur resultsiRA OF §S GKIF G bSg %
annualGDP wilgrow by$352 milliondue tosupply chain efficiency gainslative to the

economy without the investmeniThese gaiswill be heavily concentrated in the Waikato

and Bay of Plenty regionshich areclosestto the C2P corridor.

18 This includes directions from and to north of Cambridge, south of Piarere and Tauranga.

=



4.1.3

Over 20 years, theseconomic benefits fronthe supply chain efficiency impag;for the
New Zealand economy amount &m increase in GDP $4 4 billion.

Table5 Supply chairefficiencyimpact on real GDI C2PExpressway

Change relative to baseline, ($ million)

Region Annual growth 20-year NPV
Waikato $216.3 $2,695
Bay of Plenty $229.6 $2,861
New Zealand $351.8 $4,384

SourceNZIER

Resilience

From Google Maps, we identified tharious alternativeoutes available when there are
full closures on the C2P section of Sindl their estmated travel time andlistancesUsing
the informationon the frequency ofroad closuresind availability of viableptions of
alternative routes for heavy vehicles, walculatedthe number of tripsby heavy vehicles
and light commercial vehiclebat couldbe affectedby SH1 closures the C2P investment
did nottake placeandthe additional travel timeduring closures.

One ofthe outcomg, & RSEAONAOGSR AYy b %¢! @WakaBotahiNy Saa Ol &

Transport Agency 2021 that theinvestmentwill ensure that allusers of SH1 will be

able to use the new expressway as an alternative route during unplanned events. Based on
this information, we caldatedthe additionaltravel time savingsduring closure events and

the associated direct benefittue tobetter resilience on the C2P corridor (SEable6

below).

Table6 Impact of improved resiliencéor heavy and light commercial vehicles
Estimated annual impact by the year 2052

Vehicle type Additional time savings Time savings benefit VOC savings benefit
(3 ($million) ($ million)

Heavy 94,693 $7.1 $0.4

Light commercial 4,282 $0.2 $0.01

SourceNZIER

Followingthe generalapproachwe estimated theproductivity gainsfrom improved
resilienceand appled theseproductivity shocks tindustries considered most affected
(road freight,construction services, postal and courier pigkand delivery servicespur
CGE modelling then captures the fl@m impact of these productivity gains across the
economy.

As shown ifmable7, our CGE results for resilience impact shaollgcate amore modest
benefitrelative to the gains from improved supply chain efficigneith an increase itNew

%S|t hnyilRIGEPOf $49 million
15 ?



4.1.4

19 Wedrew on previous estimates of the employment impact of the Waikato Expressway and Tauranga Eastern Corridor to calculate

Table7 Resilience impact on real GOfthe C2PExpressway
Change relative to baseline, ($ million)

Region Annual growth 20-year NPV
Waikato $36.9 $460.2
Bay of Plenty $25.4 $3162
New Zealand $48.9 $609.1

SourceNZIER

Agglomeration

A betterroading system contributes to economic agglomeration in the logibres,
resultingin cost savingand increased productivitysuch effect can be measured using the
change in effective employment density, which captures lagaess to employment
opportunitiesin a local areéncreases athe average cost of travelithin a given distance
for work-related purposeseducesWe calculatedheseeffectsat aregional level

Without availableestimatesof additional employment growthattributable to the C2P
investment, we drew o previous economi@mpact assessment on Ro8chard Paling
Consulting 2009imilar to the C2P investmetd quantifyd KS aA1 S 2F GKS
employment impat.’® This was then overlaid with (i | (i §2022ap0siness demography
statistics to estimate thémpactat the industry and regional level

C2ft26Ay3a (KS MBEW(REE Koyall N2 Tyanspdr B\detry 2026c)
quantifying agglomeration impactsve estimate thatby 2052the increasen effective
employment densityas a result of the C28Xpressway operation is 9.4 percent

Table8 Annualagglomeration impact byhe year2052 ¢ the C2FExpressway

Change relative to baseline

Region Annual change

Totalemployment 0.2%

Effective employment density 9.4%

SourceNZIER

We inputthe agglomeration productivity gairascalculated fromagglomeration elasticities
presented ilMaré and Grahan{2009)into our CGE modedndwe estimate thathe
Waikatoeconomywill grow by $2 million annually and the Bay of Plenty economy will
grow by$57 million annuallyas a reult of agglomeration arising from the investmeRor
both regions, the manufacturing sector wakperience much stronger growth.

the percentage increase in employment over ayBar period.

2
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4.1.5

Table9 Agglomeration impact on real GDPthe C2PExpressway

Change relative tbaseline, $ million)

Region Annual growth 20-year NPV
Waikato $82.1 $1,023
Bay of Plenty $57.3 $714.2
New Zealand $86.0 $1,072

SourceNZIER

Safety

Benefits fromimprovedroad safety arestimatedoutside of our CGE model. We folledv

0KS F LIINZ I OK RSaONMGS &R A 20oR)bs@sh csi sadngsy/ dzl £ | Yy R
worksheet The approachis basedn site-specifictrends in roadng. Tablel0 summarises

the number of crashes by severiby the C2P corridor between 2015 and 2@&racted

fromb % ¢ &k Analysis System (CAS)a

Tablel0 Road crasheby severity on the @P corridor between 2015 and 2019

Crash severity Number of crashes

Fatal 4
Serious injury 20
Minor injury 28
Non-injury 78
Total 130

SourceWaka Kotahi NZ Transport Ageri2923a)

¢tKS /vt Ay@SalySyiQa 2o02S00ix@umbeyofhigfs NYa 2F N
severity crashes (i.e. those that lead to deaths and serious injuries) by 70 pénperiting

this information into the crash cost savings workshaed adjusing for non-reported

craa KSa | & 3dzi RS Rwahave dstimétedQeroad dafgtylberfefitshown in

Tablell.

Our estimates indicate that by having the C2P Expressway in operational costs

associated with road crashes will reduce$y1l million per annumAt a discount rate of 5

percent, over20 yearsthis equates td88.5million. Thisis the road safety benefit to the

New Zealand economy as a whdlds also important to note that the estimates represent

the direct savings in costs to households frtbra reduced occurrence of crashes oreth

C2P corridodue tothe C2P investmeriieing in placeSome of the flowon effects from

improved safetyare already captured throughthe Yy @S a G YSYy 1 Qa ,giera At A Sy OS
fewer crashes means fewer incidents resulting in road closures on the C2Bcorri

P



4.2

4.2.1

4.2.2

Table11 Benefits from improved safety, the C2P Expressway
Change relative to baseling million)

Impact Annual benefit 20-year NPV

Savings in road crashes $7.1 $88.5

SourceNZIER

Warkworth to Wellsford (W2W)

The estimated CAPEX of tarkworthto Wellsfordis $.1 billion the construction of
which we assume to take place over five years

Wider economic impacts ithe construction phase

Over the construction phase of the new highway, capital investmenbwilhjected into
the regional economies of Auckland and Northlantlich are connected by the W2W
corridor.

Tablel2 presents our CGE model estimates of the econagains from the investment
scenariocompared to ifno investment isnade Our estimates indicate additional growth of
Pmpdp YATEA2Y Ay bdiring theSohstructioirpDaseOleytifetize-f D5t
year construction lifecycleat a discount ratef 5 percent, thismmounts to 84 million.

Similar to the C2P investmemjains over the construction phase are concentrated in the
services and construction sectofs the regional levelvhile gains to Aucklath are greater
in dollarvalue the Northlad economy wilseegreater economic gaingsa proportion of

its regional GDP.he construction does mearradistribution of resourceand hence
economic activitfrom the rest of the country to Auckland and Northland.

Tablel2Impact on real GDIh the construction phase
Change relative to baseline, ($ million)

Region Annual growth rate 5-year NPV
Northland $4.3 $185
Auckland $25.3 $109.4
New Zealand $19.5 $84.4

SourceNZIER

Supply chain efficiency

Based on the historic trends in average daily trafficSH1 between Warkworth and Te
Hang we estimated thathe averagetotal daily traffic flowsgoing throughWellsford and
Te Hanawill exceed 70,000y the year 2052Thistraffic growth rate is in linavith the rate
AYRAOI 0SR A ybusingss taSeandltdhhBpgriagsdziment for the W2W
investment (Waka Kotahi NZ Transport Agency 2019a; 2011%k)le13 below showsour
forecast average daily traffic decomposed into heavy and light commercial vehicles.

P



Table13 Forecast total daily traffic by vehicle type on the W2W corridbr

Forecast annual average daily traffic, vehicles per day

Vehicle type 2022 2052
Heavy 2,709 7,239
Light commercial 4,145 15,076
All vehicle types 27,110 72,540

SourceNZIER

Informed bylive travel information on Google Maps abd2¢ ! Qa F2NBOF ad 27F 4N
the baseline and with thewvestmentin place(Waka Kotahi NZ Transport Agency 2019a)

we estimate that by 2052the new highway on the W2W corridor wilducetravel time

by over 114,000 hours and over 275,121 hours per annum for heavy and light commercial
vehiclesrespectively relativeto if the W2W investment did not go aheathisis

attributable tothe decongestiorofthe existingl | m» N2 dziS ' yR GKS ySg KA:
design

Tablel4 Impact of travel time savinggor heavy and light commercial vehicles
Estimated annual impact by the year 2052

Vehicle type Travel time savings Timesavings benefit VOCsavingsbenefit
(hours) ($ million) ($ million)

Heavy 114,397 $8.9% $0.5

Light commercial 275,121 $16.4 $1.0

SourceNZIER

Tablel5 summariseghe widereconomic impacofimproved supply chain efficienclue to

the time savings benefit and vehicle operating cost savingsad freight, construction

services and postal industrieQur resultshowanincreaseA Y b Sé %SE f | yiRQA | yy
$399 millionas a result of thessupply chain efficiency gaiasising fom the investment
Theseeconomic gaiawill be concentratednostly in Northland and Aucklanerhich are

connected by the corridor.

With a discount rate of 5 percent per annum, we estiméesesupply chain efficiency
gainswill amount to an increaseniNew Zealand GDP $6.0 billionover 20 years

20 This includes directions from and to Wellsford and Te Hana.
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4.2.3

Tablel5 Supply chairefficiencyimpact on real GD the W2W highway

Change relative to baseline, ($ million)

Region Annual growth 20-year NPV
Northland $166.8 $2,079
Auckland $360.0 $4,486
New Zealand $399.3 $4,976

SourceNZIER

Resilience

We identified a number of alternative routes on the current W2W corrjidoth additional
travel time rangingrom 20 minutesto up to an hourFor heavy vehicleshé avaiability of
viable options in times of SH1 closures is very limgedhey mostly tend to wait or defer
their journeyswhen the outeis closed

Between 2013 and 2018, thermeasabout a full closure on the existing SH1 route every
sevenmonths, with a toal of 29 hours of closure and an average delay of over 3 hours per
closure.One of the trigges forinvesting in the new W2W highway is if the totaimberof
closure hours per annunvere to increasdy 30 percet, butthe investmentis expectedto
result in 175 fewer closure houower30 yeardWaka Kotahi NZ Transport Agency 2019b)
Based on this informationye calculated thedditional time savings for heavy angHt
commercial vehicleas a result of reduced closure hours arising from the investnunt.
estimates are shown ifablel6 below.

Tablel6 Impact of improved resilience for heavy and light commercial vehicles
Estimated annual impact by the year 2052

Vehicle type Additional time savings Time savings benefit VOC savings benefit
(hours) ($million) ($ million)
Heavy 4,506 $0.3 $0.02
Lightcommercial 2,665 $0.2 $0.01
SourceNZIR

Applying theproductivity gains as a result afiditional time savings and vehicle operating
costsavings to the relevant sectorge estimate an increase in annu@DP of $2.6 million
as a result of impreced resilience arising from the investme(geeTablel7).
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Tablel7 Resiliencampact on real GDR the W2W highway

Change relative to baseling million)

Region Annual growth 20-year NPV
Northland $1.5 $18.6
Auckland $2.1 $26.0
New Zealand $2.6 $31.9

SourceNZIER

4.2.4 Agglomeration

The W2W investmergnables a better connection betwedforthland and Auckland, which
increases the accessibility of business and employment in theseetgwonsand helps lift
productivity.

In the absence of available estimatefghe additional employment growthhat would be
generatedby the operation of thenew W2W highwaywe drew on previous economic
impact assessmesbn a similar state highway projedtto quantify the size of the
Ay@dSaidyYSyidQa G2 toNortBlanddn@Auokiandid A YLI Ol

C2tt26Ay3 (GKS 3 dzA(RE&ka Koyald NZATyanspdr B\delry 2026c) / a
quantifying agglomeration impacts, we estimate that, by 2ab2,increase in effective
employmentdensity as a result of th&/2W investments 14.8percent(seeTablel8).

Table18 Annual agglomeration impact by the year 2052he W2W highway

Change relative to baseline

Region Annual change

Total employment 0.1%

Effectiveemployment density 14.8%

SourceNZIER

Applying the samenethodwe usedfor estimatingthe C2P investme@a | 33t 2 YSNI G A 2
benefits our CGE model results suggewt the agglomeration effects of the W2W

highway are significant to both Northland aAdckland relative tohe size of their

economies. We estimate that Northland will experierdilitional growthin its annual GDP

of $28 million and Auckland will experienae additional growth o$119 million in its

annual GDRseeTablel9). For Northland, these agglomeratitenefits are concentrated

in the manufacturing andourism sectors, whereas for Aucklarite gains are

concentrated irthe manufacturing and seices sectors.

2a We drewon previous estimates of the employment impact of theéh&i-Warkworthproject by Richard Paling Consulting (2009) to

calculate the percentage increase in employment over-gedr period.
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4.2.5

Table19 Agglomeration impact on real GDPthe W2W highway

Change relative to baseline, ($ million)

Region Annual growth 20-year NPV
Northland $28.4 $353.9
Auckland $119.2 $1,485
New Zealand $95.3 $1,188

SourceNZIER

Safety

Table20 summarises the number of crashes by severity onWN corridor between
2015 and 2019.

Table20 Road crashes bgeverity on the W2W corridor between 2015 and 2019

Crash severity Number of crashes

Fatal 8
Serious injury 21
Minor injury 57
Non-injury 163
Total 249

SourceWaka Kotahi NZ Transport Agerf2923a)

b®%¢! Qa LINBO@A2dza GNI yalLR2NI | &aaSanovedifai F2NJ GKS
percentreduction in crash causality on the corrid@Vaka Kotahi NZ Transport Agency

2019a) Thisis driven by the significant diversion of traffic from the existing SH1 route onto

the new highway and KS KA 3IKgl 8Qa o0SGGSNI NRdziS RSaixdayo
Applyingthe same method we used in our estimation of road safeénefits for the C2P

investment, we estimatan annual road safety benefit of $5 millifar New Zealand as a

whole. This amounts t@ benefit of$62 million over a 2§ear operational period (see

Table21 below).

Our estimate of road safety benefit represents the direct savings in costs to households
from the reduced occurrence of crashes relative to if the W2W highway was not built.

Table21 Benefits from improved safety, the W2W highway

Change relative to baseline, ($ million)

Impact Annual benefit 20-year NPV

Savings in road crashes $5.0 $62.2

SourceNZIER
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Conclusion

Our assessment alie widereconomic impactof the C2P and W2WWhows ech
investment will contribute significaregconomic gaingor the regions connected by the
transport corridors and the New Zealand economy. Wihieeeconomic returngrom the
capital investmentn terms of additional GDP growtturing their constration are
moderate, there are longasting benefits to the wider economy once tinwestments
become operational.

After the completion of the project constructiomur CGE model results show the C2P and

W2W investments wih Y ONB I &S b Sg¢ S| $487yhRiéhandI®g7y dzl £ D5t
million, respectivelywith most of the benefits flowing to regions connected by the

corridors Eachinvestment will deliveeconomic gaiaof over $6 billiorover thefirst 20

years of their opertion. Thisisa much greater return compared the initial capital

expenditure during their construction.

Breaking down the estimateeconomic benefits by componerifable22 shows thatsupply
chain efficiency benefits represeater 70 percent of the totabconomic benefits, and
agglomeration benefitsompriseanother17 to 19 percentThe significance of supply chain
efficiency and agglomeration impagatflectsthe importance ofenablinga more efficient
roading system for freight, businesses and peofite cost savings from reduced travel
time can heldift productivity significantly.

Table22 Annual economic benefits once investments are operational
Annual change relative to baseline, $ million

Benefit component Cambridge to Piarere Warkworth to Wellsford

Annual growth ~ 20-year NPV Annual growth ~ 20-year NPV

Supply chain efficiency $351.8 $4,384 $399.2 $4,976
Resilience $48.9 $609.1 $2.6 $31.9
Agglomeration $86.0 $1,072 $95.3 $1,188
Total $486.7 $6,065.0 $497.1 $6,195.4
Road safet? $7.1 $88.5 $5.0 $62.2

SourceNZIER

Our resultdllustrate sizeable economic benefits coldd forgoneif eitherthe C2P or W2W
investment did not gahead While delaying the investment may not leadaonaterial
changein economic benefits per se, diefers the timing of when those gaif the New
Zealand ecoomy are realised

Road safety benefits are not strictly additive to other value§ il | (i Bystert:@ Bational Accounts. This is because the largest
share of fatal and serious injuries is a roarket value derived frorhJS 2 LIt S Q& ¢ A fof imipyoded Sfeti. Reédacind thad
portion of those accidents does not save any actnaheyper sefor production in the New Zealand econonThis means some of

the estimated safety value extends beyond what the New Zealand GDP measures.
23 %
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Our estimates ofwider economic benefits are conservative

Due tothe lack of accessibility detailed outputsfrom transport and growttscenario
modelling andorecast employmenimpact of the C2P and W2W investmentyst ofour
calculationgor our CGE modelling inpugse informed byhistoric trendsforecass and
estimated impacts presenteid previousbusiness caseandtransport assessmentsy
NZTAandprevious workon simila state highway investmentsvhich are onsidered
conservativeWhile the precision of our estimates could be imped with access to more
detailed dataat this stage we considerour resultserr on the conservative side.

Ourtraffic volumesand empoymen calculationsare based on trendgrior to the COVID

19 pandemic due té K S LJ- ycenSideralileGBorterm distortion on transport
movement and economic activityetween 2020 and 2021. Nonetheless, in the contex of
transport infrastructure investment spannirsgveral decadesve consider this a minor
risk.
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