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Executive Summary

Since the 1880s, rail has played an important role in the social and economic life of New Zealand. Over time, that role |

changedjeveloped, and evolléddynamic and integrateture of rakrvicemeans thahefullbreadtiofbenefits
isdifficult tdullyconceptualis&his report bratggethea range @conomimethodologidsrestimating the benefit
thatrailgererates for Aotearsach athe reduced congestion resultingefr@iruck movements,theadditional
employment generated from cost savings for freight

Rail makes a critical contribution to the New Zealand economy, acting as a foundation for regional supply chains, boos:

productivity, and reinforcing domestic dhipuesearektimatsthat rail providaémos$3.3billion in value to New
Zealand each year, when effects on individuals and the national economy @faleoisdifneed using Treasury

guidance and represents economic benefits in the form of real resource use or other observable impacts on New Zeala

This value is calesied additive to the direct economic contribution of rail through its baseline activities (such as GDP
impacts from the operation of KiwiRail).

Applying a dynamic model of the New Zealand economy, in adpliiotid®e &yegstaisal tools, permits the
computation of rail benefits in monetised (dollanhesmbenefitet only estimate real benefits for New Zealanders
through factors such as avoided health impacts of pollutioneastiggbe impact of the rail sector on New Zealand
freight services, supply chains, andeuifoes aniddustries

In aggregate, we estimatdtibatxistencerafl services

contribute$3.3billionto New Zealand each year, comprising $2.2
approximately $illionin Gross Domestic Product (GDP) Externality
benefits as well &3billion of economic externality impacts.$é.0b $3.3 Impacts
All values are in net terms, such that results represent the impgsts '

difference between rail and road impacts.

Estimated benefit of rai
New Zealand

Rail transpddads tdNew Zealamealisingmostan addition&ll Lllionin GDRnd1,010jobsannuallybased on

economic impact analysisuphfsin GDP includes the stimulatietegportby approximat@97 millionacross a

variety of New Zealand firms, arising from-toenmeétitiveness realised from the productivity benefits that rail provides
This is additional to the dagrgctivity that occurs for the opefatiitffects for the private sector are concentrated in
thecorstrucion sectowholesale and retail trade, as well as dairy. driteseahacroeconomic effects consider wider
implications for employment, competition and productivity, and thus alia eddgideocithe externality benefits.

While maceconomic impacseak teconomyide
effectcomindrom productivity gains associated with rail,
1,010 Cms“iﬁctioﬂ externality benefinsidetheo r eal 6 benefits
jobs related Jobs over r_oacE>_<ternaI|ty_benef|t categories are defined and
explained in tfa@lowing tabl@ hese benefits are
dottoraupg in the sense of affecting individual New
Zealanders. They predominantly consist of externalities,
GDP gains freail  Additional job defined as costs or benefits affecting third parties that are
efficiency creation not involved in the transaction or de@isierampla
pedestrian experiencing lung disease due to diesel exhaust
fumes.

$1.0 b~
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Rail Externality Benefits by Category

Time andongestion saving$,$83m per yeafhe absence of rail would cause dr
increases in road traffic. Because highway and bhasaraganited, urban land
transport networks in New Zealand would essentially be crippled.

Avoid adverse health effe2@di($per yearpiesel relianehvy vehicles emit
dangerous pollutants that limit lung development in children, increase susce|
infections and asthma, aggravate heart conditions, and reduce life expectan:

Fuel and maintenan@68nper year)Heavy trucks are responsible for the majc
damage to New Zealand roads, as stress increases exponentially with axle v
and resurfacing can be performed less frequently and at lower cost, as railwi
more durable and cheapendintain. Trends towards larger, heavier trucks can
expected to exacerbate these differences over time.

Rail freight amdetrcservices also offer considerable efficiencies in the volume
and diesel required for operation. Replacing these services would4émiilierov
litres of additiorf@ssifuekto be consumed each year.

Avoided crashes, deaths, and serious irfj@fiesp@ annumRail travel involves
significantly fewer crashes than road, due to ts&latiretl operating environme
and level of driver training. An absence of rail wo8lthtradieaths ap@2
additional serioasd mindnjuriescombinethrough road crashes each year.

Mitigate domestic greenhouse gas emis3tompé$ annumReduced road travel
leads td00,000 fewer tonnes of carbon dioxide equivalent each year. The co:
emissions additional to local health impacts as gases such as carbon dioxide
radiative forcing effect, contributing to anthropogenic climate change

Thigeport builds on and expands analysis performed by EY in previous years, most notably the 2021 Value of Rail repc
draws on contempoNew Zealagdvernment appraisal guidémigsieh also reflects globalgrastice)

sophisticated urban traffic modelling, and computable general equilibrium modelling. These techniques are combined t
create an overall estimate of the value to New Zealand offered by rail services, baseahdncansisigparent

methodology

L Note that fuel and maintenance costs only partially meet the definition of an economic externality, as eosteueipaidfliiiesese
participating in the transaction fi@ight firms purchasing diesel fuel). They neverthelesseefiresenice costs, in line with Cost Benefit
Analysis guidance published by the New Zealand treasury.

Australasian Railway Association
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Annual Externality Benefits of Rail (2023 $ Million, NZD)

Pollution: Greenhouse gas $36
Maintenance $42

Safety: Deaths and Serious Injurigs $161

Fuel $226
Pollution: Health Impacts $291
Time Savings and Congestign $1,533
Sum total $2,289

Figurd: Externalityenefiof rail, 2023.

Calculations are based on FY23 (financial year 22/23), so this figure caio Qeoexpeetdome, in response to
increases in urban populations, public transit movements, and freight vivkigheem@p23sengeslumes are
below the levels underpinning the 2021 ValuemsrRa#flecting the loaign effects of COWMDPmMajor weather
eventsand the subdued domestic economy

Results indicate an increase in rail benefits ovieergoresideringidper uniibasis. This reflects research published

over thpast five years, as well as contemporary infrastructure spending and urban traffic modelling, recommending an
updated set of monetised values. Examples include the health implications of emissiédhasmelbas apelates

to Waka Kotahi, NZ Transport Agenktyf6s (NZTA) expected

These results demonstrate the variety of avenues through which rail services contribute to the wellbeing of New Zealar
as well as the productivity and competitiveness of our economy. We note that this list of benefits is not exhaustive, and
estimé#e of total value would increase if other impacts such as land value uplift, tourism, relative infrastructure costs,
resilience, or leteym supply chain performance were considered.

Similarly, a 2023 estimate represents a single point
population or expected growth in freight volumes and the eGgINAD pesbvemefrqpassengetlumes.

It is evident that rail offers considerarlemicalue, even when only approaching it from its externality value. Moreover,
the benefits that rail provides to New Zealand exceed traditional core outcomes, and extend to health, savings for local
government, and stability for urban transport networks.

This report concludes with a discussion of potential policy ifoplEatEmmenttmsiderMacroeconomic
modelling indicates that rail provides considerable support for industry and economic development in New Zealand, me
it an important lever with which to influence productivity-kdgespaoint

From a cost benefit analysis perspective, the magnitude of externality benefits indicates that rail investment represents
value for money to New Zealand. Moreover, the benefits of rail increasingly extend beyond Hoe éncarsipiet sector
offering cost savings to the New Zealand healthcare system, and supporting the financial sustainability of local governr

2Emissions Impossible (202@3/th and air pollution in New Zealand 2016
(HAPINZ 3.0).
3Waka Kotahi, NZ Transport Agency A2@2&)sed benefits and costs manual v1.7.
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1. Introduction

TheAustralasian RedlyAssociation (ARANmissiondeinst & Young (B¥stimate the benefit that rail provides to
New Zealand. This analpsiates and expaogen previous modelling exercises commisstonéteiwZealand
Transport Age(®Z TAMinistry of Transport (MoT), and KiwiRail. Results sipgésyesr araluation of the economic
benefits of rail, based on Y23

Rail as a mode of transport plays a vital role in the
contributes to economic growth, industry competitiveness, and regional develpideatadradasn d 6 s e c on o my
Published government guidance such as the Monetised Benefits and(RI&Is/Blanvafor diversaection of

social, environmental, and economic impacts to be measured in dollar terms.

This study seeks to estimate the total, net public benefit of rail by modelling road network operations in the absence of
rail transport. While based on a stylised scenario, such an approach provides a transparent and accessible means of
quantifying ¢éhdifferences between road and rail transport. Out of scefpenar@pleragional costs (e.g., mothballing

or disposal of t he raladsetst as wall asrsendaer effedts that might resulRfleom Indifes n o n
vehicles being tre troadt alsaloesnot captureider economic impacts such as the value of land yse change

particularly efficiency and social gains through concentration of activity around areas of increased accessibility.

We note that this report and associated matiledésgpst benefit analysis and economic impact analysis, with the
intention of exploring the contributions of rail services to New Zealanders and the New.Zdéédarep edtonomy
summarises the findings from our analysis regdreliggitiieail for New Zealand, and considers:

3  The macroeconomic impacts associated with rail with respect to changes in job years and GDP.

3  The externalitgnefitshat rail offers through reducing road volumes, considering factors such as reduced
greenhouse gas emissions, avoided pollutants, time savings, lower fuel spendelathactddlifes| and
maintenance benefits.

This study is not a full business case or economic forecast. While the methodology is consistent with economic apprais
guidance, it does not attempt to capture all the strategic, financial, capitalezg@dnditu@infrastructure

management implications of discontinuing rail services in New Zealand. Rail trenetr §fpeigVitlanch wider

range of valuetb@New Zealand economy than what is captured through tHesr axalyggtand use benefits,

contributions toban busingsagglomeration benefitsdwider econoniimpactgre not estimated as part of our

analysis.

Additionallyve note thadil offera variety of namonetised benetitmtcannot bmeasured in dollar terfiese

include contributions to sustainabptipn valueggional connectivity, arithn accessibility. As a resaitetised
estimatebased oappraisal guidancdikely to underestimate total impacts. More datditdihg scope,

assumptions, and caveats can be found in Appendix A.

Thed nroascéndribasbeen developedagmoint in time estimate. The outputs of the modelling represent values for a
single year and do not measure effects dver érmemulative buijg of benefits is not calcdjate Business Case
analysis period, for example collating costs and benefityeaeperid@, would likely result in a much higher estimate
of net value.

In summarthis report aims to contextualise our results for the current state of New Zealand, exploring:

3  The aggregate value that rail provides to New Zealand.

3  The comparative advantages of rail and road.

3 Future policy implications associated with rail.

In doing so, we aspire to further the national conversation around the contribution that rail makesas Welv Zealand
asthe ways in which it supports a more resilient, efficient, ancpooducyive

4Definedast ul y ©J2u2n et 06 2330.

5 This analysibould not be relied upon for any other purpose and does not constitute formal advice. EY disclaims abitiefimetiiiiityg,and li
without limitation, for any direct or indirect or consequential costs, loss or damage or lossfodprafiggharisdone or omitted to be done by
any party in reliance, whether wholly or partially, on any of the information. Any party that relies onsghairifoonatioskdoes
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2. State of rail in New Zealand

2.1 Rail and the economy

Railplaysa pivotal role in New Zealand, both as apasderaféransport aracore paxfcommerciaupply chains
The rail industrpvgned and regulated by the New Zeslaminenith KiiRailexistingisa StateOwne&nterprise
responsible for freight and tourism passengeioseivicestional rail netwaskwethe operation thiree inteisland

ferriesA summary of #mities involved in Newv Zealatdhnsport system is provided below:

MINISTER OF TRANSPORT

MINISTRY OF TRANSPORT

e -

o A

Accountable for performance

:_'?1\,

Tha Ministars of State Dwnod Enterprisas |'_il_;lL--| and Financa are responsibla for transport sector SOEs

U Wil

CITY RAIL LINK LTD

Figure: Entities involved within the New Zealand transp@misiggieor Transport 2023: Briefing to the Incoming Minister (System)).
Specifi€rown entities and organisatiorgdlad role iail services include:

3 KiwiRailAstateowned enterprise, actingasthe r ar chi ng asset mankeagwetin f or New
operator of freight, ferry, property, and émaristeregional commulmrsinesse&iwiRail currently employs
approximately 5,000 individuals, spread across several offices and hubs in New Zealand.

3 Local transpatithoritiesiamelyAuckland Transport #A@preater Wellington Regional Council (GWRI®)
passenger rollingstock and are responsible for contracting private operators to deliver metro services.

3 AucklandOneRail The private operator of Aucklandds metro r
within the cityith approximately 150 emploeies to 2022, the serviceuvdy Transdev Auckland.

3 Transdev Wellingftime pvate operatoranaging passengsr services in Wellington, proxédjalgr train
services for residents and visitors in thaMetiokiemploys around 430 people.

3 Gty Rail Link Limitédehedule 4&owrEntity with thgovernance, operatipaatfinancial responsibilitytfier
City Rail Link project.

3  Transport Accident Investigation Commaissidapendent Crown emtifghacts as a standing commission of
inquinand determiseircumstances and causes of certain rail occurrences.

Australasian Railway Association
The Benefit of Rail to New Zealand EY6 7



2.2 Network arndfrastructure

Gomprising ov&f700ofmainlingrackover 1,300ridgesandaboutlO0tunnel§ New Zeal andds r
critical infrastructure for both freight and people movemeéwsvateasanRail freight services support New
Zeal and®s s up p feffectieetransportatiopfor primary, intergediate, and final goods. Domestic freight
movements extend to major New Zealand ports, key industry sites, and inland trénapalistrddgoauzentres.

Rail also supports mass transit of people in dense metropolitan areas, as well as domestic tourism across New Zealant

ail I

Thephysicalail network
represents a critical compon
ofthenat i onds t1
infrastructur®Vhile thasset

Auckland Metro Area

MO Asckiand Ling

-

itselfis owned by the Crown . . Sl
management responsibilities 0 e
lie witlKKiwiRailAs the N North Auckland Line

overarchirgsset manager,
KiwiRaikaccountabl®r the
upkeep and maintenance of
rail infrastructu¢ehich
includesracks andil

stationy This is of great
importancestheir conditien
areclosely tied the safety
and reliability of rail services
Furthermor&iwiRail regulate
and providexcess to thail
networkorvarious service
operators to ensure network
usage isfficienand able to
meet the demanddreight
andmetro services

Wellsford

Auckland
Heleaslle { Metro Area

Te Awamuly

Kinleith Branch

To Ara-o-Taronge

Mission Bush Branch
F North Island Main Trunk

New Plymouth

Marton — New Plymouth Line

Whanganui

Palmerston North

Waikanae

- Wellington
Metro Area

Noakawau
Westport <

Stillwater — Ngakawau Line

+ Kaikura

East Coast Main Trunk

Mt Maunganui Branch

Exst Coast Main Trunk

Winweraus
Murupara Line

Gisborma

Hasings

Palmerston Nth —
Gisborne Line

Wairarapa Line

Main North Line

Hokitika Line G, -

= Malro Pricrity Line

Holomn s Priority Ling (Freight or Scenic)

Midland Line ———— Secondary Line

——  Tertiary Line

------- Interislander Ferry Service

Lytteon
Christehurch = Unused or Mothballed Lines

Main South Line Marth |

Ohai -«
Ohai Line

Bluff Line

Invercargill Meliing Branch
B Gracefwld Branch

Wellington

Johnsornville Branch

Figures: New Zealand's rail netfaditained from KiwiRarl)

6 https://www .kiwirail.co.nz/assets/Uploads/documentsli@aibrinvestmerRrogramraguly2021.pdf
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2.3 Raiffreight volumes

In 2023, T million tonnes of freight were shippedHreigtit volumes across New Zealand have yet to recover to pre
pandemic levels. In addition to d@MBtural disasters such as Cyclone Gabriel and the January 2023 Auckland floods
caused significant disruption. Growth is expected to return githbilisatiow of the world economy, and the

reinvigoration for the economies of international trade partners such as China

Annual rail freight movements, New Zealand (NTK)
5.0

4.5
4.0
35
3.0
2.5

2.0

Net TonneKilometers (NTK), Billion

15

1.0

0.5

0.0
2019 2020 2021 2022 2023

m Auckland ® Invercargil m Christchurch ® Palmerston North ® Rotorua m Wellington Other

Figurd: Annual freight movements (NTK).

2.4 Ralil patronage

Auckland and Wellingematised 2.4 million and 11.3 millioatrgourneys respectivcklying 2023While patronage
has not yet returned teGqiD&/ID levatsetrayrowtlis followingn upwals trajectorwith both Auckland and Wellington
realising a 2fer cengrowth in overall metro rail usage from the previous year.

While Wellington is on the cusp of returniqmatmengijpurney volumdmving se@nedictablesonsistergrowth
over thpast two years, Auckland has experienced a more maoidesigvacEhis may reflect significant
reconstruction waiking 2022023, including closure of the Eastern hinerfmmths. Despite that, Auckland
realised the same level of growth as the prior year, and wittbthepsaeed City Rail Link (CRL), patronage is
expected to increase further

For example,2023Rail Programme Businessf@@sasts th#te increasetdtractivenesd Auckland raduld bring
a 3.6fold increase ovlke next 30 years, relatipegGOVID patrondgecls. This is expected to result from
incorporatingustomer growth strategies, which focus on meeting user needs ameeidguleénfistructure
upgradet both modernise the current transport experience and increase reliability of the service

7 Auckland Rail Programme BusinesKi@dRail

Australasian Railway Association
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Annual rail patronage (Auckland)

N N
o al

Passenger trips, million
=
[§)]

10

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
m Eastern m Onehunga m Pukekohe m Southern m Western
Figures: Annual rail patronégdineAuckland.
In a similar veWellintpnMetlinkhasinitiatedheFuture Rail projecthifiasresultedn significant track capacity

enhancements d@ndding approvalsI8rnew 4ar hybrid unithis will result in higher frequencies-tiingeak
services by 2026, and further increase tras#Eorte

Annual rail patronage (Wellington)

16
c
o
£ 14
E
2 12
g 10
c
[}
@ 8
o
6
4
2
0

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

®m Hutt Valley Line m Kapiti Line m Johnsonville Line ®m Wairarapa Line

Figures: Annual rail patrondgeineWellingtan

8 Future Rail » Metlink
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2.5 Future trajectory of investment

The raihdustry recognises the importance of maintaining existing infrastructure as well as identifying opportunities for
future investment and tviglne growth. The previous Government's conasisaeatit the New Zealand Rail Plan
202Lproposed to take the rail network out of its state
investments for growth in the rail industry.

Both the previous Government and wider industry recognised significant remedial investment is required and contribute
the new funding and planning platform to recouprémgjingland loterm benefits of rail. The Rail Plan's strategic
investmemgrioritiesverdocused on restoring rail fréggiking to enalf@wiRail's commercial growth dudher

supporimetraail network growbngside thgaced recovery of demand for public transport.

This new funding model has delivered promising results as Kiwidtagdeahpmrasingurplus and an improved
operating position. This has the potential ting@ioxerd performance following the implementation and integration of
new network, systems, and rollingstock assets.

Nonethelesa,balanced view shouldrad$® that funding challenges may act as a barrier to effective rail operations in the
shorttomediunterm, based timemost rece@rown investment figures. With planned expenditure concentrated in the
next two years, it is not clear th&tQ2662027 investment will be sufficient to maintain or improve pérformance

2019/20) 2020021 2021/22| 202223 2023/24| 2024/25| 2025(26| 2026/27| 2027/28
$m $m $m $m $m $m $m $m $m

To KiwiRail Group
Capital - Commercial 483 729 790 861 721 741 789 259 144
investment
Non-commercial rail 64 171 69 84 52 26 12 10 -
investment
Rail Network Investment - - 287 455 631 709 452 - -
Programme
Capital - loans and equity 174 - - - - - - - -
Other Projects 79 26 6 - 4 9 - - -
Others
Auckland City Rail Link 258 396 431 561 296 349 184 74 75
Auckland Light Rail - - - - 70 10 - - -
Total 1,068 1,322 1,983 1,961 1,774 1,844 1,437 343 219

Figure”: Vote Transport Raill Funding, Budget 2024

Additionallyhé Government Policy Statemeri? @BP8)dTranspor2024has indicated a funding allochébmeen
$20 million and $570 million for rail operations and maintenance over the peri@@Z8oro 202920301

GPS 2024 funding ranges ($m) Forecast funding ranges ($m)

2024125 2025126 2026127 2027128 2028129 2029130 2030734 2031132 2032/33 2033134
630 560 560 570 570 570 580 580 580 580
Lower 360 360 20 20 20 20 20 20 20 20

Figure: Government Policy Statemeéandfiansport 2028railactivity clagandingange

This funding is intended fmabkaged as tRail Network Investment Programme (RNIP), a strategic plan that consists of
a threg/ear investment programme angleaf hvestment forecast of rail operational costs and capital &penditures

9 Estimates of Appropriations 2024£25nomic Development and Infrastructure/sexfbransport
10\We emphasise that thei&&# being finalised, and thus, values are subject to change.
11Government Policy Statement on land tfahap@i24

12Rail Network Investment Programme (RNIP).| KiwiRail

Australasian Railway Association
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2.6 Outlook

The rail industry and network enable efficient and reliable movement of freight goods and people. The connectivity betv
two islands, major ports and regions contributes to both the national economic prosperity and regional economic growtl
Rail also contributes to the functioning of dense metropolitan cities that sees paced recovery of demand as the impact ¢
COVID lockdowns subside.

Additionallyhé existence of metrostgiports further housing intensificBtieravailability of an easily accessible,
reliable, and rapid public transit optideh encourage intensification, especially for areas which are close in proximity to
rail stationsn Auckland, this is stated as an explicit gahleyoddic transport and land use integratiok.policy

While New Zealand istilibatinthe londerm effects of COWIbNn botmetrdransport and freight, the current

state of rail can be summarised as a prpatigmgecovery. Supporting the growth in patronage movement in major
cities and increasing freight volumes through significant investment will result in the restoration ofaadesilient, reliable
safe rail network, thus realising massive econamic gains

BAuckl andd&s Dfransport FRae 202381n a | Public

Australasian Railway Association
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3. Macroeconomic impacts

This section provides an overview of the-atd@dmyacts of rail services in New ZHadarebented analysis
incorporatebeperspectivebat KiwiRail holds regarding potential ramifications for the rendevdestribia the

previous sectiamil carries7Inillion tonnes of freight across the country each year, spread across a varigty of regions an
industies Significant contributitm&DP and employment can be expected from the sector as a result

This form of econoimigact analysis

provides an additional lens with which to

consider the benefits of rail to New

Zealanders. While the externality benefit:

consider the impacts directly resulting frc ~ WHANGAREI

(

changes in transport mode (i.e. effects e
associated with the change\nements for i Ao ‘O

rail and road in NTK and VKT respective EERESENR—I Jb 5 raumanca
macroeconomic impacts estimate thanflo e v
and sectespecific effects associated with iy z\ y
replacing all rail movements with road. T [
includes the impacts on the economy ari NEW PLYMOUTH ()
from changes in costamductivity. These !
two forms of analysis provide distinct

assessments, and thus are not considere Y

. PICTON
doublecounting

O GISBORNE

)
> NAPIER

NeLson ()

(o)
' WELLINGTON AIRPORT

3.1 Methodology

Macroeconomic impacts are estimated u
EYds comput abl e ge

model. This involves exploring how New R rort I ) Y vrrerron
Zealand firms and consumers would cha ey Road
their behaviour in response to-affone Orimagy i

. . Coastal shipping
change in transport costs and rail sector

. . 1,000,000 tonnes

employmenModelling involves a-oep S—— BN
process, as summarised below Qg iE— 3,000,000 tonnes

BLUFF( ) nap is only inten ndcative flustr i

1. Confirming tt 2. Input shock 3. Sector 4. Impact
Base Case development attribution calculation

Australasian Railway Association
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4 - Employment effects

Associated with the change in output will be a
change in employment. Total sector employment
will change depending on how they are impacted
by the shock (e.g., changes in wage
competitiveness / job demand).

5 - Govt. revenue

Both the output changes and employment
effects will have flow-on impacts for government
revenue through changes in tax income. This will
have negative effects for total government
expenditure and investment.

6 - Further outcomes

Changes in government expenditure has further
impacts on a range of New Zealand's sectors.
These impacts compound with the first-order
effects and result in further output and
employment changes.

Figurd O- CGE specific steps for identifying the benefit of rail

1. Confirming the base caké involvgsantifying the statu$

1 - Remove rail

We simulate a world in which rail no longer
exists. All rail movements are replaced with
equivalent road volumes, and New Zealand
realises the changes in economic cost associated
with the new road services.

2 - Industry costs

The changes in economic cost resultant from
movement redirection then flow to a variety of
New Zealand sectors. Players (firms) in these
sectors then change their behaviour to reflect
the increased economic costs.

3 - Output changes

As economic costs encompass financial impacts,
businesses will change their total level of output
(GDP impact) depending on sector-specific
factors.

New Ze aina023Thisis ifocnmed y my

data sources such as StatsNAurput publications. Unlike previous Value of Rail reports, this extends beyond
transporsector inputs, and takes account of supply chains and other markets across New Zealand.

2. Input shock developm€@E modelling requires some typeoof dne

economi ¢

0shocko6 t

such that net effects on the New Zealand economy can be evaluatedwednahiscsirmhyrateguidance
from idustryand focused the shock solely on freight movigniseisttikely to underestimate the total impacts
associated with the removal of rail and assumes that limitations such as capawiithirotretraintking sector

are nosexistent

3. Sector attributiododelling is designed to consider the implications of increased costs across New Zealand sectors
0shockod6 will

and region

S,

such

t hat

t he

industries inclugéholesale (and retail) tFadairyandcoal

affect

4. Impact calculatiofhe new equilibrium for supply chains and other local markets are calculated, providing an

indication of how economic outcomes would change in response to the external shock. This includes changes in Ie

of spending and employment across industhies decrease in manufacturing production in response to

increased freight costs. The model ultimately estimates impacts in terms of GDP (total output of goods and service

New Zealand), as well as employment (the numbde ¢gblspilab

We note thath e
perspectigont h e wi

der

economi

C

linkages

ouseliithinlodr modelling wesgelopedith guidance framdustrand reflects their

t hat |\imitatlordbn ar i s e

certain sectors, such as a lack of freight operators, capacity constraints both for the roattieglestogndgiziod
of employees within road frdigbs, the presented effect is likely to be understating the benefit that rail brings to New
Zealand, and should be considered as a lower bound, with a heavy focus on freight.

“Note thawholesale (i.e., businedsusiness transactiondfdk goods), and retaibnsumetrade (i.e., busingssonsumer transacticars)
aggregated into a wholesaling catébisraggregation is a functionestéidishedassificatiosystenusedor the underlying database.
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The size of tleeonomic shaglestimated as partrifthodology stegssummarisdoelowWholesale and retail
tradeand processed foods (dairy andaremat)st heavily affecbyda lack of rail in New Zealefhekcting their
reliance on largeale freight services. Impacts also extend to other parts of the traasddhesectdfects ripple
throughout other crucial sectors, smamnagacturing (pulp and paper, steel, fertiliser), agnuttos exparts

Economic costs ($ Million, 2023) and sector attribution

m $21.99, 3%
= $26.92, 3% = $53.41, 6%

m $78.54, 9% u Other government services
m Agriculture
B Manufacturing
B $80.11, 10% m Transport
m Processed food
Trade

= Coal

$362.84,
44%

Figurd 1: Economic shaassociated withe removal i@flservices in New Zealand

The decrease in cost provided by rail is passed on to consumers, thus increasing the living standards of New Zealande
the form of consumer surglmgernment expenditure, additional investment and increases )nared exigorts

national GDP dgyproximately $1 billi@42n) annuallyThe rail sector also provides an annuél,garfuftime

equivalent jobs (FTE) across a range of industries. This annual gain is a net effect, taking account of additional jobs wit
some industries dadier jobs in others. A disaggregated summary is provided below

Transport -63
Coal exports +34
Dairy +39
Wholesale / retail trade +279
Construction +428
Other +293
Total +1010

Figurd 2Change in Employment (FTE).

Theeduction imansport jobreflects thproductivity increases associated with rail. If all rail freight services in New
Zealand were shifted to road, additional employment would be requireddadtttortfee that demand to be
absorbed.

Additionally, with resmpeactl 6t o ejad b tcyh a nagee sn ortees utlhtaitn g hf
also be the net effdtte remova rail would naturally be associatabdevimoval of salated jobe Q.

employment at KiwiRailadnm conductors foetrcservicesiHowever, tirividuals who held these positiuig be

redirectetb othejobs within the transport séat@imilarthushaving nimpact on employment (as the net effect

would be zerd@he additional created jobs associated with rail are the ones that extend beyond the ones that exist solely
from the rail sector (i.e. KiwiRail and other related entities), butashigrdjoins the associated productivity gains

realised from rail.
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When evaluating productivity impaktstryvagersalaryevels anegularly treated as a proxy for economic
contributiot?. From a macroeconomic perspeotivearing median earnings associated with rail transport to road
transport implies that on average, rail transpoenjolos productive than road transport work. This is a particularly
pertinent point, as while our results demonstrate the change in total FSEs seithoregardnnot identify changes
within the sector (i.e., the redirection of jobs from road transport to rpd)t Bomwapetied nrailb s cenar i o
involves the discontinuatioailddector job&iven that to be true, any redirection effect that occurs for workers in road
transport from the existence of rail will have a posittixgtypiatpact.

Dairy cattle farming $61,860
Wholesale trade $63,470
Road transport $62,380
Forestry and logging $67,560
Central government services $76,170
Rail transport $76,790

Figurd 3 Sector Average WaitatsNEZ022).

Rail 6s |j ob cr e a65miatothe ecopoey threughanereases! tvages aThecedistefice of rail also raises
wages by roughly JpBBcenbn average, as a result of the cost savings associated with using rail. This translates to a
yearly salary increase of $1,152 per job. While extrapolating this to the entire economy would be simplistic, modelling
results indicate that New Zealandergehiploaikeliant industries (evpolesale tradiniry, transport,

manufacturingnd codlexperience benefits at or exceeding this level

15This is supporteccbgisiderabkempirical literature, such as Cahuc et al (2006) and Barth et al (2014).
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3.2 Keysectoloverview

Thissectiomprovides a short summary ofdbstriesshich armost dependamporrail services in New Zealand, based

on the results of macroeconomic modelling. It is intended to providiecemuesirfiorimpact analgsiputand

highlight industspecific effects through key figures. More detail about GDP and employment impacts can be found in thi
accompanying appendix.

When considering the sector impacts for job creation, there are two big winnersorfdiaufitEinsstetor

Construction realises large amounts of job creation, with the sector seeing close to 428 FTE being created annually. W
this is a flow on effect arising from efficiencies occurring throughout the economy, this type of indirattt impact of rail sho
notbe ignored. The second big winner is the wholesale and retail trade sector. The reduction of transport costs and the
increase in effic@nthat rail offers results in the creation of approximately 279 additional FTE jobs annually for the sector

Construction

3 The existence of rail provides economic value to the construction sector through flow on intermediate impacts.

3  Flow on effects from other sectors result in higher government tax revenues (through increased consumption), res
in increased investment.

3 Rail has radical impacts on construction, by stimulating thed@@additiohal Fjd&bswithin the construction
industry, amqgfomoting B19mof investment

Wholesa and retail trade

3 Approximately 50 per cent of rail fegiurts wholesale and retail trade, with it hliswiesses to realise
large commercial gains. The end consumers will also often enjoy the economic surpluses generated from transpot
cost reductions.

3  Railcontribute$399m annually to wholesale and retaiirttaders of GDP output.

3  The efficiency gains generated from rail also increase employment within the sector, creair@ approximately
additionaFThobsannually.

Dairy

3 Rai l acts as the primary freight transport mode for
Mosgiel Distribution Centre) being nehiatiy on rail

3  Theaairy sectaontributean additiond212mannuallypy using rail as a transport foodeiry processing and
freight movement.

3  Furtheeconomic activitgd job creatigvould be inducttdough the entire supply chain, aggregated into other
sectorscreating approxima8syaddition&TE joksnually

Coal exports

3 Coalis primarily transported by rail for both export and domestic us@pppogenately pér cenf rail
freight volumes being attributable to the sector.

3 Rail contributegS®nannually tecoalin terms @DPutputhrough the reduction of transport costs

3 These lower costs result in greater efficiencies34aeidithgnal FJjdbs annually

Australasian Railway Association
The Benefit of Rail to New Zealand EY6 18



3.3 Rail contribution to NZ GDP

Under a maeegonomic lermsiloffers the masdmpetitiveorm ofreightransport for the goadd geographies
currentlynaking use thfis moden the alternative waalghift from rail to road would drasticadigsshoriterm
operator costs, partidylar industries and regthiasare reliaranrailfreightThe observeeMels of competition within
the road freight sector suggestonsumers vétieiva significant cost sa¥iogn using ralhrough passing on cost
savings as consumer syrblisswould increase aggregate demand throughout ihetto fotny obnsumption.

This naturally resulisdnease inusiness activégd by extension, business profitsesult®stimatéha annually,

rail stimulates consumptior5Bg.$m

Theetailtradesector also enjoys significant benefits froheraiiderlying logic would be thatatectionin costs

are passed on to the end consumer as consumgrtauriflasncrease in consumption associated with such reductions

in cost result in higher levels of profit for participating blikimesdastion in transport costs creates approximately
279FTHEobsannually. The wide range of goods and activities that this sector encompasses reinforces the breadth and
importance of rail on New Zealand, as it permeates throughout all consumer activities, increasing material standards of
living.

The economic impacts of rail in New Zealand also extend to investment, export growtxpeddionetfirient

all these benefits technically form part of GDP, they offer distinct contributions to the competitiveness and productivity
New Zealand firms in the long term. These effect®hawplilations for job creation, above and beyond the benefit
described abave

NZ GDP contribution category Change in outg@te3dollars)

Consumption $578.1m
Government expenditure $72.6m
Investment $225.2m
Net exports $97.0m
Total GDP impact $972.9m

Figurd 4: GDP impact breakdown.

These results highlight theratdgng and highitegrated nature of rail within the New Zealand economy. In aggregate,
the raisector contribute87R.9min macroeconomic benefits to the New Zealand economy, and results in the creation of
at leasf,010jobs. As described above, these benefits affect industries that are crledadjtovetkpioriNew

Zealand, as well as influencing the affordability of goods and services

16 This is well supportestéydardieoclassical miezoonomic theory
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4, The externality benefit of rail

This section provides albigh overview of our modelling methoslitkoggults split by relevant categories and
factors, and some preliminary policy implications. These findings are also drawn on in the final section, where we evalu
the aggregalenefiof rail for New Zealand.

As described above, this study applimirfactudimethodology, assessing a hypothetical scenario in which freight
and urban raietreservices do not exist in New Zealand. We assume that contemponastifoeddinnasdnust
instead travel on equivalent road networks, then quantify the implications for wellbeing.and resource use

Note that two sensitivity analyses have been performed, indisspssieasith New Zealand industry exprests.
results dhis analysis are briefly described belalstabd explanationan be found in Appendix A.

4.1 Methodologyerview

Our externality modelling methodology follows the same logic as the previous iteratioasaif/sfatlue of Rail

1. Confirmir 4. Monetis 2 [Ln;
the b ; t the net
e base ca impacts effect
1. Confirmingthe basecaseThi s step involves developing an approp

transport systemdgiven point in time. Analysis includes confirming growth forecasts for areas in which recent data
is unavailable, or account for exogenous shocks that have affected relevant transport modes (such as natural disa
cutting off a region). For the aniglythis paper, we have set our base case to the year FY23 and use unadjusted real
values from that time period to infoinpots.

2. Convert rail volumidsving established an appropriate baseline for rail volumes, we proceed to estimate the
equivalent quantum of road movements necessary to offset the lack of rail services (botmfggight and urban
travel). In more technical terms, this involves a linear transformation of giveKitaindee@oniks) to equal
road VKTs, usingggeeed upon conversion factors. Due to a change in reporting, previmusipdised rail
adjustments no longer hold (e.g-byenatgte distace adjustments), thus we assume that rail NTKs lead to an
equivalent amount of road NTKs. This is likely to underestimate the total movements required, as we do not assur
changes associated with differences-rotréddr lengths

3. Calculate impact parametessthis step, we traditionally rely on published (and often publicly available) data
sources to derive appropriate costs, benefits, and other measures associated with rail and road. This then allows
extrapolate the marginal effect for an additional unit of movement for each of those transport modes, which we use
estimate the total impact associated with the remoVeeofoald like to note that for this analysis, KiwiRail has
provided majority of the impact paramétkesspecific sources will be noted both throughout the main body and
the appendix (for sensitivity specific parameters).

4. Monetise impact aggregate individual impacts, we convert them into monetised values using government best
practice guidance. This allows ftrlilke comparisons between road and rail, and also estimates the externality
effect as a single, digestible figure.

5. Derive the net effédtnetisation provides an externality estimate for rail and road. From here, we derive the
difference in impacts by mode, which provides the net effect, and thus the externality value that rail provides to Ne
Zealand. This approach also permits résultséggregated into impacts by road vehicle type nastroal as
freight implications.
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4.2 Findings

The largest net benefits are derived from:
3  Time savings and reduced congestion effects, c@mpbutbegtd total externality benefits.
3 Avoided health impacts of pollution, making ud 3qeytdgnof total externality benefits.

3 Reduced fuel consumption, contritbQfreg certb the total externality benefit.
Annual Externality Benefit of Rail (millions, 2023 NZD)
Pollution: Greenhouse gag $36
Maintenance $42
Safety: Deaths and Serious Injurigs $161
Fuel $226
Pollution: Health Impacts $291

Time Savings and Congestig

=]

$1,533

Sum total $2,289

Figurd 5: Annual externalignefivf rail (2023 Million, NZD).

Throughout our analysisyillvee referringdisanges in passenger and light commercial vehicle movements under the
aggregate termL@Vs arfceight truakovementsHCVs (heavy commercial vehicles).
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4.2.1 Pollution: Health impacts
As per the MBCM:

oVvVehicle emissions are a complex mixture of gases
health effects and have local impacts, such as particulate.oatteP§B) nitrogen dioxide (NOZ2), carbon
monoxide (CO), sulphur dioxige (S®nd vol ati /e organic compoundso.

Railprovidebdlew Zealamdth$291 millionin healtibenefitais a result afoide@missionsach yeaf his result
primarily reflects a decreasarfitplate mattd?t.s)andNitrogen oxidéNG). Note that this category is distinct from
greenhouse gas related astsnotocalemissions impacts discussed in a separate section below.

PMsNGQ, COandvOGavings are calculatedioet basis, with the benefits representiliffetiemcen emissions
between roahdrailimpactsin contra8Q isnot emitted lfesetail engines in material quantit@xehese
benefits are calculated using ttmaglit gross termseshissions only.

BothRailand Roaemission factors were provided by KiwdRadr to accodimtrecenthanges in the locomotive
fleet and to align with inteamalysis

The impacts associated individual vehi@eissioparesummarised beld@onsistent wiNZT&uidance, light
vehicle (LCV) and heavy vehicler(ii#Sidns are measured on a distance basis (grams per kilometré/ifdvelled
Railrelatecemissions are measured on a weight basis (grams per net tonne kilometre, or NTK).

Type of vehicle emission

PM semissions NQemissions CO emission VOC emissior SQemissions
LCV / Passenger (g/km) 0.0222 0.339 0.970 0.0585 <0.00
HCV (g/km) 0.186 3.99 1.34 0.113 <0.00
Rail tonneBNTK) 0.00000002 0.00000026 0.00000014 0.00000004 N/A

Figurd 6: Pollutioremissions factortpe mode, and vehicégegory

Using the total change in movement for each mode, we derive the tonnes of gas that would be emitted if rail were to nc
existAs described above,ithisnet impact for the bulk of vehicle emissions,isodeset in roachissions is
partially offset by a decrease in rail emissions.

Updated governmemanetisation guidanceihakided revaluation difie size dfealth impast as well as
recommending separeatieies be applied to dangerous pollutanisharas.rurakettinglntuitively, health damages
associated with pollution will be higher in urban areas due to the densanpoalgztisions impacatategorised
by geography are summarised in the table below.

Netchange (total pé

PM:(Urban, tonnes) 7.73 13.81 -8.53 13.01
NQ(Urban, tonnes) 117.39 296.18 -146.68 266.88
CO (Urban, tonnes) 335.69 99.73 -79.03 356.39
VOC (Urban, tonnes) 20.26 8.35 -21.04 7.58
SQ (Urban, tonnes) 0.47 0.55 - 1.02
Impact
category
PM:s(Rural, tonnes) - 65.15 -50.39 14.76
NQ(Rural, tonnes) - 1,396.98 -866.74 530.24
CO (Rural, tonnes) - 470.38 -466.96 3.42
VOC (Rural, tonnes) - 39.40 -124.30 -84.90
SQ (Rural, tonnes) - 2.58 - 2.58

Figurd 7 Pollution: Health Impact Factors (Rural and Urban).
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As described by methodology step 4qalbonigative impact measures are converted to dollar télevs Zisaignd
government appraisal guidance. Nettzamefdsby type of pollutant and geogtaphiion, are summarised in the
table below:

Impact Category Urban (net annual benefit, Rural (net annual benefit, §

Particulate matter ¢BM $12.67 $0.83
Nitrogen oxide (NO $263.41 $14.53
Carbon monoxide (CO) <$0.00 <$0.00
Volatile organic compounds (VOC) $0.01 -$0.01
Sulphudioxide (SP $0.05 <$0.00

Figurd 8: Pollutionhealth impacts split by urban and rural attribution (2023 $m, NZD).

The scale of these benefits tetécail engines emit substantiallhbessad vehiclesm an equivalent volume basis
Moreovesignificant neecreases in emissions are concentrated in urban agasesvbierh as nitrogen ozaies
be expected to cause significant damage.

4.2.2 Time and congestion savings
Traffic modelling perniitgestigation mhpact®n the road netwibrkil services were no longer avail&ldes
Zealandn essence, Auckland and Welligperis prediztdramatic increaséravel times anolad congestion

The bulk of time and congestion impacts wbeusattingsreflecting the concentratibteof Zealandetraail
services withuckland and Wellingfolack of rail as public transport is expected to lead to massive spikes in road
congestion during peak commuting periods, as well as buses running above capacity.

Expected impaete sourcdobmtheAuckland Forecasting CentrefAE®) Auckland region. For Wellington, we have
extrapolated frgarevious transport modelling outputs for the Wellington region and combined them with results from the
Wellington Transport Analytics Unit (WiBfpproach was agreed with KMdRailletail diese sources can be

found in AppenditrAtangible terms, the absence of rail in urban settings is expected to lead to the following effects:

3 Appreimatel{0.3million additional hogpendriving oWellingtoroadsach year.
3  OveB.8million additional hospsnt driving in Aucklaach year.

3 In aggregateyeB50million ohewoad kilometres travetladh yeavithirthe two urban centifiesluding
heavy and light vehicles).

For average motorists, this means that:
3  The averay¢ellingtonian would see dady commute take roughly 8% longer.
3  Aucklandergould experience a time delay that is 20% higher than normal.

Time and congestimpactsn other parts of New Zealand are calculatectiimtergbgional benefieasureThigs
material because, in the absence mbrailthaf billioradditional net tonne kilometres weattito travel New

Z e a | ragiodafbad network each yieathe absencelatal traffic modetaral congestion effects are monetised
using a simplifipér km value of $8(@ timeuplifted value whiclkassistent with previgaisie oRail studies).

Time savings and congestion reductioraesfdagrgest contributor to the total externality benefiVefmailide
the disaggregated values for time savings and congegtionidaigwhe urbamal split:

Urban (net annual benefit, Rural (net annual benefit, §

Interregional benefit - $23223
Urban benefit $1,301.02
Figurd 9 time savings and congestion split by unhaalattiibution (2023 $m, NZD).

These resuteflect significantly updated and refined traffic modelling estimates, relativalte pisiostsidies.
As these results are dependent on transport modelling outputs, we detail thevétimidppeoidis A.
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4.2.3 Pollution: Greenhousegas
As per the MBCM:

oVvVehicle emissions are a complex mixture of gases
which cause global warming and have global impacts, for exalipiiEleqi@prblack carbon (BC) and
methane (GHO .

NZTA tools and guidanegsed t@stimate the total amount of greenhouse gas emssdiioifeom both road and
railtravel. Consistent with best practice, this is nre&suned @O2e (carbon dioxide equivalent).

Both road and rail emit some level of greenhouse gas, thus cdiffpeeimetidO2e (i.e, net impactgilows for a
liketolike evaluation between transport rBedesisgreenhouse gas emisgiosste costs at a global geale
contrast tpollutants with local heatthlications monetisatioralueslo not distinguish between urban and rural
impacts.

N Z Tshdiaew price of carbon emidsiosisd for monetisation purposes. We apply the centtralepniotng
alternative valuesntained ipublished guidance below:

$59 $87 $171

Low Central High
Figure0: Shadow price of carbon emissions (2023, $ per tenhZ B2

Similar to calculating the health impacts of pollution, emission factors for rail were obtained from KiwiRail, whereas

emission factors for road were derived froEnvERdMS factors for light vehicles, heavy vehicles, and rail transport are
summarised below. Theigd colunpresents totgteenhouse gas emission each year, in gross and net terms.

CO2=emissiontactor Change Ennuaémissions (tonneé®2)

LCV / passenger 2549/ km 88,237
HCV 1,008g / km 427,529
Rail 0.000@7 tonne$ NTK -106,056
Net impact 409.710

Figure1: Emission factbwgransport moa@ad vehicle type

In summannoving.9 billion NTKs on rail over road reslolée itdourtimes less emissidinanwould be produced if
movinghatequivalent volumme roadAs these are annual impactsngieaet onarbon budgets would be larger when
multiple years are considered.

Sensitivity analy$is greenhouse gas emissions is provided in Agjéndit#lout the implication of appiitig
datato roadrehiclesas opposedMinistry for the Environmgeidance

4.2.4 Safety: death, serious injuries and avoided crashes

Safety impacts consideatlegagdifference in crashatesoy mode. In geneshlfting passengers and freight from
rail to road implies a higlezuency of death and injury, babetooit dataAs per the MBCM:

OA crtarsaingmsorat rel ated event Jinvolving one or more
results in personal physical i[njury and/or damage
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All incidents (for both road and rail) were dréW TGS database and filtered for the year dftie2&tabase
was usetb maximise consisteasyopposed tailspecific information which extends to industrial injuries and
workplace accideriisstoricrashes by mode, for the ye@r &@2summarised below:

LCV / passenger 312 2,138 10,795
HCV 57 182 706
Rail 1 2 7

Figure@?2: Fatalities and Injuries per mode of transpoNZIG2A4S database)

The social cost of crastepmmendedM¥TAsusedo convert these impacts to dollar Tertaisannubénefits
from rail in New Zealand, in the form of avoided crash and fatality costs, are summarised below

Fatalitie$2023 dollars]  Serious injuri€2023 dollars Minor injurig®023 dollars

Monetisation (per incident) $13,647,500 $720,697 $74,242

Figur@3: Social cost of crashes

The presence of laiNew Zealand is expecsav@ightives andvoid an additior2l3seriousind mindnjuries
combinedfor a totahonetised benefit &B%m This estimate does not take account of increased road congestion or
other dynamic behavioural changes, so likely represents a conservative estimate.

4.2.5 Maintenance and fuel costs

This category of besefihsiderthe relativeesource requirements of rail and road tr&@wmpsistent with the previous
sections, iises historic datactdculate theost implicatiors shifting rail freigimdmetrcservices to New Zealand
roads.

Maintenance requirements by mode are difficult tccoreasiaet\dueoreportingotnecessarifyrovidingkefor
likeexpenditureategorie.g.environmental damage,-tengversushoritermupkeepandrelated infrastructure
such as lighting)

Discussiongithdata expertgeresought to maximidigramenand comparabilignd have concluded @wagquivalent
totalannuamaintenance spend for road and rail woulPBm &ihd $79m respectiviesed on equivalent volumes

Additionally, maintenance attributiorconsstier the diverbiggween light ahdavy vehicle impadéfe first obtained

total maintenance spend fromNatienal Land Transport &umdal report 2022-23, identifyingtotal spend of

$2,207m. From here, we used proportionality percent8gekdroomd to the road user charges (RUCsystem

derive the approximate weighted attribution for LCVs and HCVs. Note that all the spend categories do not include
maintenance, and thus we only inferred proportionality from pavement wear costs, and gross vehicle weight costs. This
resulted in an appnaaie maintenance attribution peRseraind 75er cerfior LCVs and HCVs respectively, which

then was used to icfests by vehicle type

Fuel requirements are much more simpée) beccompared baseputntished annual fuel consumption levels, across
vehicle types and cl&gkileaail engines consuaneunalO million litresf diesel fuel per yshiftingo road travel

would increasessil fuetonsumption g6 million litres In net ternmsjl transport offers a savingspobximately
150million litresffossifuebper yeaf hisvould mean tharinually, rail tak&€00 fuel tankers off the road.

Diesel and petoaists are monetised using pubfisblgatice averages, excltaies and eise dutiegAnnual
savings from fuel and mainterasteare summarised in thelalues:

17 https://www.transport.govt.nz/assets/RAK. pdf
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Maintenanceostsper annun$if,
2023) Fuetoster annun$i, 2023

LCV / passenger $2.6 $43.0
HCV $117.6 $2437
Rail -$78.5 -$60.5
Net impact $417 $2263

Figuré4: Maintenance impacts per transport2088esm, NJID
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4.3 Comparison with 2019 study

The focus of this study has been provigidatadssessment of thenefibf rail in New Zealand. For this reason,
modelling draws on a range of data sources and methodological approaches that were not available in 2019.

A higHevel comparison of results is nevertheless provided in the table below. These should not be treated as a compar:
likeforlike due to changes in government monetisation factors, a more conservative approach to mode conversions, th
nonadjustmet of rail volumes for exogenous events, and changes in transport modelling methodologies.

The biggest difference from the previous results liechatige tinerail volumes as a result ofl@QONHile rail
volumes are still on the road of recovery, road voltehesrdae: relatively rapidly. This explains thefdecrease
somef the categorissichgreenhousgas and pollution, as well as maintegameethat they are heavily dependent
on movement volumes.

Offsetting the volume impacts is the increase in rates assigned to time and safety which were updated by NZTA throug
new study conducted in Z02& well as an increase in fuel prices.

Anothetarge contributor to the differences in these results arise from the changes in traffic modelling scenarios. While t
underlying technical detail of traffic modelling is beyond the scope of this report, the fundamental scenario that modellir
was basedfas categoricatlifferentwith many of the assumptions made for 2019 no longer being held after COVID. The
2023 transport modelling outputs have an array of updated and changed assumptions, attempting to more accurately
reflect present day, tingarelikely to produce lower impacts. We note that both the currévit AB&napadrt

models are built with the underlying idea that rail is a core component of the transport network for eacin of these region:
analysis is relatively conceptuafdailndé nademaddsmnpuDlbe d
its limits. Thus, while we rely on transport modelling for our analysis, they should be treated as indicative, with possible
result fluctuatioriBhis was trueesffically for the WTAU modelling outputs, and thus they were used in conjunction with
previous historic trends to estimate the total change in travel time and VKTs.

Impact category Annual Value 2019 Study, $m, Annual Value 208tudy, $m, totz

Pollution: Greenhouse gas and health $348- $656 $327
Time savings and congestion $939-$1,054 $1533
Maintenance and fuel $324-$329 $268
Safety: Deaths and Serious Injuries $94-$98 $161
Sum total $1,695 $2,1% $2,290

Figures: Comparison of 2019 and 2023 RBasulgsm, NZD).

8RR 698: Monetised benefits and costs manual parameter values research paper issued by NZTA
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5. Policy implications

Although this study is primarily an economic evaluation exercise, results are also intended to inform discussions of the
of infrastructure investment in New Zealand, with potential implications for policy development and investment decision
making.

Based on this analysis, we provide four thematic conclusions related to the role of rail New Zealand: The value for mon
offered by rail investment; support for New Zealand industry and regional development; the breadth of benefits; and
opportunities tmprove freight market efficiency.

5.1 Value for money

Adescribed above, the monetised, hgitbemefits of rail freightrapttaservices in New Zealandstiraatedt

ovel$2.3billion per year. The majority of these impgpeisEgeonomic externalities, in the sense that they affect

individuals beyond those choosing to participate in the specific transactions (e.g. whether to commute via public transp
or private vehicle). As a result, the benefits represent material vaakanol ldbove and beyond the private costs

incurred by individuals, such as fare prices.

When oneff capitajjrants arexcluded;rowrfundindevelexceed thresourceallocated tmil through Vote Transport
in 20242025. Morsignificantly, the benefits are several times larger t882a82C23wn fundi(®219 millioji®.

This comparison indisate face valubat Governmeetiurns froprovilingmore financial support for rail services in
New Zealangpresesta strong return on investraéhbugh capital costs and franchising arrangements are not
included in this studgd would make the investment decision making stonyphegttee identification and
guantification of thgternality benefii®vide a firm basis for assessing additional investment

Thebenefiof rail in New Zealandatsm be expectedtalevithforecasincreases in populatidfith net migration

soaring thistoric highthepopulation forecasts ukedevelopingionetisation factors are likely to underrepresent the

true impactslsng those valueswould uadert i mat e t he benefit that rail bring
residentsThis furth@nplies the current stated benefit would be omahgdmf total benefitbich strengthethe

confidence decisiorakers can have around the return on investmeitaw addland

Future funding questions aside, New Zealanders can be confident that contemporary investment in rail provides tangib
ongoing benefits to the country, significantly exceeding the investment required to operate and maintain the system. Tt
potential to iprove resilience and support population growth over time through improvements to the network reinforce th
conclusian

19New Zealand Treasury, 2624nomic Development and Infrastructuré Seatmates of Appropriations for the Government of New Zealand for the
Year Ending 30 June Zga5topriations by Purpose within Vote Transport, page 258.
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5.2  Support to industry and economic development

This study provides an additional lens to the analysis of rail services, above andphagsessootiancompleted in
earlier exercises. Specifically, the macroeconomic (CGE) modelling offers insights into the effect of rail on industry cos
suppy chain efficiencies, anldreidatethedZneaaerbeeonothit elmesc onomi ¢ p e

datconomic Impact Analysis concludes that the rail industry$9r8nitiltliesannually to the New Zealand economy,
and is responsible for the creatlpfldfobs’. o

Railoffers cost savings®#3nspread across sectors sucbhaswholesale and retail tdalgy, road transport and

forestyThi' s result has implications for economic devel opr
New Zealandd6s productivity and economic growtoh to inc
reduce expaarnings and industry investment b@2eilon, which willhave r e ct i mpl i cati ons f o

abiitytopr f orm as an OExport Power housebo6.

New Zealand faces barriers to productivity atetegnoavth due to its distance from important tradingt,partners

relative to other countries. Low population and population density similarly means that New Zealand firms face lower le
of local competition, relative to overseas providers, and may struggle to achieve economies of scale. With such factors
largely being out of control for any one entity, it is dtiécatthat come togetheteiotify opportunities for

minimising the cost of connectivity and promoting greater efficiencies for supply chain operations within the country.

5.3 Benefits extending beywpd®transport outcomes

Iterative analysis of the benefits of rail over time have illuminated the breadth of rail impacts in New Zealand, including
wide range of externalities affecting multiple sectors. Applying contemporary research by NZTA, as well as drawing on
latest eonomic and council data, has allowed monetised benefit modelling to be refined and strengthened.

The2023 results indicate that, of &i@ks#llion in monetised externality benefitsf thiergeimpactategories

relates to human health, specifically the implicatiensregk, and engine exhaust on disease and mortality. The cost of
these emissions for New Zeatplidover 291 million per year in hospital visits, reduced lung development in children,
increased medication use, as well as reduced life expectancy and death.

Urban analysis also highlights that rail is critical to the continued functionality of commercial networks and accessibility
Auckland and Wellington. Beyond the monetised cost of hours sfpenicimigraitmated to be roughly $1.5 billion)
modelling by local experts indicates that cities would essentially fail to function, in their current fomer,gf rail networks
absent. Rail transport has the potential to dramatically influence urban development, including land use, the ability of
industies to specialise, and housing affordability.

Third, with the challenges being fdoedlfiyvernment in New Zealand, opportunities to reduce maintenance costs are
highly relevant to regional infrastructure and the quality of local council g@midksn ifhenfiual cost savings,

identified above, can be expected to grow over time in proportion to road freight volumes and heavy vehicle size. Such
savings allow road controlling authorities and other council organisations additional time anc:eppedddu

local needs.

The significance of thesdin@related benefits suggests that rail system investment should be thought of as an
economic and social policy, in addition to support for the land transport network. It may be beneficial for government to
consider rail sexs when considering wider policies such as air pollution in cities, urban development, energy security, &
local government finance.

20Note that if one were to interpret the annual impact of rail on employment,1i}td @yeladiovoafd be the equivalent of contrihotiGb

years annually.

22Whi |l e noted that New Zealandds physical di st aandecounerbatahchdey i nt er n g
increased investment in infrastructure, to increase the efficiency associsitée lagistiaairsupply chains (Productivity commission:

Productivity by the numbers, July 2023).
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5.4 Providinga@evel playing fiéldr the freight market

Economic theory suggests that the appropriate role for government in a modern economy is to maintain efficient marke
opposed to Opi cki n gspewificsupmor. JHs isdhecauset dil else befng equak firntsfandf i r m
consumers arethe begtositiorio decide on the freight and transport services they wish to purchase. In this situation, an
arbitrary subsidy of certain transport modes or firms will-tgztdrtal ©ulicomes, potentially includivalasy

investment and / aadeases to industry competitiveness.

Externality analysis, within this study, indicates that rail services may be underwtdisehiedndin New
Zealand. This is because private decision makers are unlikely to reflect wider cosfisrtextimgi@mpligations
for hospital admissiaissa resuttifferensafety outcom@sad versus rgaiif) making freight or travel decisions.

Applying thénarket failuedramework indicates that there may be opportunities to improve market efficiency and
economic performance in New Zealand, via proportionate abdseddewels of rail funding. Ensuring funding

reflects the size of externalities, such that thenfdetigtvel prices faced by New Zealanders reflects true economic costs,
has the potential to improve both economic and social outcomes.

Recognising that MoT have made great giriciag in externalitiereough the form of a funding and revenue system

that better captures the externality costs associated with all forms of surfbisestithigpbrtthat road transport is

undeipriced in the terms of its true economic cost when accounting for allféxsenmalltidse true for a variety of

reasons, statistical limitations and constraints in measurements.iHewevema r k et f aindeadr e 6 f r a m«
suggest thgerhaps road freight is morecorsumed.

This approach does not imply that road freight does not play an important role in New Zealand supply chains, or that th
sector should not be supported. For certain routes and sectors, the implementation of rail infrastructure may be imprac
Regionajeography, limitations to infrastructure investment,-fexildityemay be some reasons as to why rail is
underutilised. Instead, an economic framework suggests that financial costs do not always provide the full story, and pc
decisions shoukflect full economic costs. From a less technical perspective, it can also be framed as levelling the playir
field, such that different transgovice providers eguay their fair share

We recognise that a full examination of trsersportharges and subsidies, for example the size of Road User Charges
and similar tariffs relative to full economic costs, is outside the scope of this study. The analysis dedxternalities, provi
aboveis intended to support discussion of the forms of infrastructure that can best support New Zealand.

5.5 Conclusion

This study highlights the contributiontrahsgbrtation Mew Zealanders #mNew ZealagmwbnomyEconomic
analysisnakes clear hoail acsas a foundation for regional supply bloaistgyroductivity, asdppodexport
earningsas well as offering a wide ranggoofce savings aadial benefits.

Consideration of macroeconomic effects identif@@Bovdid®in economic impaatsl armdditional $3 billion in
bottoraup benefits. While these results aabaatioaof different analytical frameworks, they provide insight into the
role of rail net works across New Zealand&s urban cent

Results are provided to intfeedebatesurrounding transpovestmentecisionsn New Zealand, including how
infrastructure can best support the productivity of our industries, growth in our economy, and avoid costs to governmen

Detail of our analysis, including input data sources, modelling assumptions, and sensitivity analysis, can be found in the
accompanying appendix.
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