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4.8m

Mobile phone
connections

11,000km

State Highway
network
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17m

Barrels of oil
produced by NZ

3,400km

High pressure gas
transmission pipes

Hospitals

$100b

Value of local
government
infrastructure
assets

77%

Electricity
generated from
renewables

Police Stations




Our investments and commitments: 201213 & 201314

$5.9b
Mational Land
Transport
Fund 5205m

Commuter rafl
(Auckland and

$3b Wellingtan)

Rebuilding
Christchurch
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National
Infrastructure

Plan 2011

Vision
By 2030 New Zealand'’s infrastructure is resilient, coordinated and
contributes to economic growth and increased quality of life

Outcomes
Better use of existing infrastructure | Better allocation of new investment

Principles

Investment W Resilience Funding Accountability @ Regulation §§ Coordination
analysis mechanisms || /Performance
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Alternative

sources of

funding and
funding tools

Resilience

Scenario
modelling
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10-year
capital
intentions
plan

3-year

action
plan

Strategic
infrastructure
planning

Demand
management
& pricing

Access to
information

Performance
indicators
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Infrastructure

National State of Infrastructure Report

MNafional nfrastrcture Advisory Board NewZealand Government

& Naticnal infrastructure Unit
Ocinber 2013
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DEMAND

AThink Pece by Malonal infestuctun: Advisony Board

Infrazructre in New Zealsnd b an Important amsst — one of i st IMportant — 5nd 32 SUCh We MUSt MIKE Sne e Manage 1
Property. Eut we MLt kS0 make Sure we COR'E Euld £ %or the sake of E — infasiucure: projects s expensive, Sme CoMSUTing,
addversesy Impact on the evimnment, and are not aiays the best responze & IRcreasing demand.
A the: Habional Infrasincune Advisory Bcard (MIAS) cur role b io consider the: big Issues facng New Zeatand Infasinciure, now and
I e foture, and b provide: BatCe on Hhese I Mintsiers and the National infrastructure Unit.
It 5 our view that suppty side soiuSons ane no lnger sufficent i m=pond I INCreasing demand In New Zeaand, and ihat other ootons
must be considensd.
Ve know thaf germand for 5erces In New Zeniand 15 INCreasing, and it whl contre b do 56 e popuiation i Increasing and moving;
30 R 15 pettng morm demaning — 38 SEnACES IMEMVE In UNE nd SvalstaYy, pacpler supectitons crense, and 5o 3 frjectory of
ever ncrensing demand | created
W= 350 KNoW Hha InpUs Do Wil InCTease pver time, and that many New Zealand Infrestructrs provides have reducng furding for
Infrasuciure, 20 we cannot azume that supniy Tide opbons il be encUgh I mest the conning ncreaze In demand. There iz not
Enough money, Fiere |5 not encugh space. and & |z not economically eficnt 1o da 0. W must ook 2t ofher optons.
Demand management iz one of tha most aporpriate and sfective opions, But & |2 widely misunderiood and indensised. Demand
maragement is cfien Frought of a3 pricng ko reduce end user demand — such as mad ks o wailer mefers — and Frese are good wes
of demand maragement In e right Cicumstances. but & 1 350 2 iok mone than fis.
The Mational isfmctruchire Link oy pubiches 3 cocument ot highiights the Ereacth of demand management ioois andtechniques.
avalizble bo infFaskuckre managess, and a series of case shides designed o hiohight sireacy successhd appécations in New
Zeand This b5 2 good st In Rizhg awarness of fe pastve appiication of demand management, Dut NIAE belisves we nesd i g0
Turther to crtve his acToss: New Zeaianc, We bedeve demand management must be tiken senicusly 3 an opton i manage and mest
demand In 3 sustinatbie way, and we woul e I 5es decision makers beng Dok in its uze.
MIAB beSieves 3 bwin 130K 30prodch which considers demand vl supply side optons togefer must be adopted 1o
optmize both existing and futune imvestment, and we woukd [ke 10 ez demand management 223 COMponent of every nfastnuctue
business case 30Tss New Zeaiand. F 570ud be COnSidersd 25 3 substfe Tor supply Side opbans Defore Ny ComMETEnt Is made B
bubc new Infrastructure, and we SEONGY LIge CaMival and OGS DOVErTETE, 3 we 3% e privale secior, i ensune i fas e
Conzidems befoe ANy Rew RITiaces ar aporved
Ve TS0 ENCoUDge e TrEasury 10 make His FEQUIEMENt More EYpiCE in the Belter Business Case model, and we Suggest Ministers
Tequest evidence of demand management JpHons beSOne ANRNIG ATy NS QOWSTMENt spend of INfasuckre.
I axstion b0 this, we Delleve dETand MONAgETEN: Needs 10 be fCtored IntD Mew Projects 35 & Complement 10 SRy SE 0pgons 1o
ENSUFE We are Making e best use of DU INTASFUCKNE Invesiments, and we LIpe every INmsinChuee manager i ensae ey have o
ian In place (o ranage demand i the most eMcent lswel ©or thelr INfrastructure.
Firaly, we woud B 0 3¢ man: anaiysis on e Denett of demand management b SUpport dectsion makers. We know Fie
ITASTUCINE fanccape IS CTANGING, W 3E NCONGEF Il 3 SRVNTent ahere assets an managed indepandenty of ach other and
new Capial b spent In isciafion, 5o undersianding the Inferdependence between assels and managing Fe demand across e whoie
System i5 crucal 80 cring the ful benefis fom e, We resd I ensure we 3 measuring ese benes, and sharing best practice
throughout e counky.
“There are aiready some great exampies of demand management scss New Zeaiand, but now we need ko go furfer  we are fo meet
our chafienges, and we: wank this docament 10 be the start of hat process.

The Masional infastuctire ANSey Boar

Tomamary 73500
For mone Information st wwwInfractructure govinz.

DEMAND

A Discussion Document by Nafional Infrasinchare Unk

The 2011 Natoral Inrasuchure Flan commitied B Tncresss sndersdending of and encoursgs debuts o Bre sse of demand
ranagersent and peicing in infrastructine sectors™.

This outcome b Importart ko the suctess of infasiruckre In K2, 25 managing demand ko e most efective and efficient leve b crucil
for ensurng ME continue 1o grow and ving standerds continge fo ingrove, and this cannot be achieved by supply side optons.
aione. Demand skie options must aisa be wlised, but In many cases they am discounted & understanding of the real benefes and.
ooEons avadiatie |5 kmited.

This petacaton Iz designed 1o Busiae the variety of ois avaliabie within Dermand Management (DM and b highBpht avd promote.
eod pracics OOUSS New Zeaand, GOVSmMEnt wants (o Snsure demand skl OpIon: A Considend Both 35 3 Substuds and 3
Compiamentary 100/ 10 SUDRY Sie options IR Al anas of InfRsTucte. Ths disCUSsion documest |5 e Mt siep In encouraging

debale and sharing best pracice fo enabie fhis.

What is demand? What is demand management?

The Matiorsl Inrastuctrs Unt LY Deand maragement |s defined by MU a5 scthee Unferversiion fo inflosnce demand
for sevmething. & 15 used I Omler 10 best mEech Cument and fusae resouTEs In
equinments and to nsure delvery In the best vaiue for monsy way.

- -
Demand Maragement may be wed i
increase, decrease, or
damand. T may as0 be used i changs
e tevel of Gemang ouer 2 tme perod,
Demand T2 e 5 Motvded BY 2 pher man change the ovani jsvel of
varicty of focors, noudng need, D e i e be used tor-a variely of
B0 8 s Of BMESE AW emsow suhas
emeciaion. For sl 7 ons bwn
has a set of services, offer wns are
ety b epact the same sanvices at the
same guaty. Use aso tnd b InCreasnG cemand for 3 Senvie desmad bensficia o Sackeh: (.. Chlighood
‘ECUCTINON O preventtve henthoare),
Increasing clerand for a service desmed bensfictal ko She- economy fe.g. faster
comectietyt

anagng demand ai the oSt efTCient level for vakue for money of an amset

Ieg capacity on pubiic anapon

‘Smootting demand cwer Hme i avok] peaks and Froughs (.5 ey usage];

PEArECEng demand 10 8 siteshiae (£, tierontsrencng instend of v
what aszets may be nesded i defver & ‘SECTEsing demand Whers ContnunG rses wil utsinn Suoy (2.0, road.
AS 3 geners end, once usery’ nesds
and mgecoions are mes  new
cmecidions Wi arise, a5 part of

decreazing demand in the short e e, waiier reshrichons during  dmught.

TanryI7EaET
Far marz Information Wit wewinirastructur govine




The six key areas 1n
the Business Growth
Agenda are:

Infrastructure ; Innovation

Natural - A Skilled and Safe
Resources T Workplaces
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New Zealand
Strategic National
Context ) ) Sto Response
direction v - Infrastructure
Plan
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Work programme

i K ion )
Framework i Focus ey questions (Action Plan)
! e What are the future drivers of e Scenario modelling
: demand? e  Macro-regional planning
, Future e H istent is this view across th
'Infrastructure ow COSS'S €nt IS thiS VIEW acrossth€ 4 Resilience framework
Pressure . sectors: ‘
' demands — drivers and issues
' of demand e Where are the most significant

forecast deficits and the relative
priorities of these?

e What quantity/volume of

e Performance Indicators

to facilitate the required level of
investment?

Regulatory settings
analysis

i infrastructure do we have? framework
i e Whereis it located? e Resilience framework
i Currentstateand | ° OIS T s G Ll and issues
State i performance of e Does it deliver the appropriate level
infrastructure of resiliency?
i e  What capacity do we have, how well
i is it utilised?
| e Whatis it costing? The price?
i e Howis it funded? e Capital Intentions Plan
i _ e Who should be making the e Demand management
RERL Ol i Ejﬁgliatgory R investment? e Alternative sources of
i arrangements e Arethe regulatory settings optimised funding
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Performance
indicators

Capital Evidence Scenario/

Intentions trends

Plan Base analysis

Resilience
analysis
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Asset Condition

Asset condition generally reflects the need to make future investments in
maintenance and renewals. Better asset condition therefore is associated with
greater welfare, to the extent this translates to future cost savings.

Quality / Reliability of Service

Quality and reliability of services provided using infrastructure are attributes that
are generally valued by infrastructure users. Improvements in these dimensions
will increase welfare, everything else equal.

Service Availability

Broader service availability (both across space and time) increases the options to
use infrastructure services. Greater options are generally valued by infrastructure
users.

Capacity Utilisation

Environmental Performance

NATIONAL INFRASTRUCTURE UNIT

N

Negative environmental effects associated with infrastructure can reduce welfare
either through effects on human health or people's intrinsic value of the
environment. To the extent these are not offset by policies such as the Emissions
Trading Scheme, an improvement in environmental performance increases welfare,
everything else equal.




Level of Competition

The intensity of competition (in sectors such as electricity and
telecommunications where infrastructure services are provided in markets)
affects the prices that users face relative to costs and thus the efficiency of use of
existing infrastructure.

Productivity

Productivity (ideally measured as total factor productivity reflecting the value of
all inputs) reflects the output produced per unit of input. Greater productivity
translates to greater welfare, as fewer scarce resources are used and can be put
to alternative use.

Investment evaluation processes

Higher quality investment evaluation processes will lead to better investment
decisions and therefore greater welfare generated by new investment.

Return on investment is an alternative measure of (capital) productivity that is
easier to calculate in some cases as it does not require valuing all inputs. Greater
return on investment should reflect higher productivity and welfare, provided it is
not associated with excessive margins between prices for infrastructure services

and costs of provision.

Accuracy of forecasts

NATIONAL INFRASTRUCTURE UNIT

N

Forecasts are crucial for investment decisions involving long-lived assets.
Forecasts can be improved by reducing error, and most importantly by
eliminating systematic biases.




w CONTROLLER = AUDITOR=GEMNERAL
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Local authorities: [
Planning to meet

the forecast

demand for

drinking water

@ mwH

IHLDING A DETTER WORLD

Final Repart
Issues Related to Water Network Asset Funding

October 2010

NATIONAL INFRASTRUCTURE UNIT

water .

2011/12 National Performance Review
of Water Utilities

Implementing the National
Infrastructure Plan in the
Water Industry —

A Pilot Study

ﬁ CONTROLLER =+ AUDITOR= GENERAL
Tum:

ki s a Muns Arsaky

Managing public
assets




Proportion of Mains Graded Very Good (grade
1), Good (grade 2) or Moderate (grade 3)

100%

W 'Water Supply

M Stormwater

Wastewater

0%

80%
70%
60%
50%
40%
30%
20%
10%

0%
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Met_ri_ cs for Waikato
Resilience

Overall score for

principle

Design & construction

Natural hazard risk
assessments
Vulnerability
assessments

Key risks: understand
& mitigation

Network resilience
consideration *

Power outage
contingency plan

Hamilton

Note: (¥) The score for this metric was derived from scores for sub-metrics. The scores foreach sub-metric are shown in Appendix C.
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WSA4Pump Stations mml

WSAS - Water Supply 1
Reservoirs

WSAB - Capacity of Water
3 71,577 126,502 151,000 82,076

Reservoir Days of Supply | 20 I
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New Zealand
Strategic + L National
Context . . Response
direction - || Infrastructure
Plan

F \
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National
Infrastructure

Plan 2011

Vision
By 2030 New Zealand'’s infrastructure is resilient, coordinated and
contributes to economic growth and increased quality of life

Outcomes
Better use of existing infrastructure | Better allocation of new investment

Principles

Investmg Resilience unding Accountability 8 Regulation | Coordination
analyslI\ bchanisms W / Performance

togh 4
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New Zealand population increase 1971-2011

146%

64%
28%

South Island North Island Auckland

Percentage of territorial authorities with more
elderly than children

1996-2006 (observed), 2011-2031 (projected)

1996 2001 2006 2011 2016 2021 2026 2031
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GDP by region for the year
ended March 2010, (billion)
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Northland 5.3

Auckland 66.3

Waikate 16.2

Bay of Plenty 0.2

s —® (Gisborne 1.4
Hawke’s Bay 5.5

Taramaki £.0

Manawatu-Wanganui 8.0

“ Wellington 26.9

West Coast 1.4

Canterbury 23.2

Change insize of regional economies,
over the periad 2007-10 (%)

@eo Main industries

Agriculture (Y

RS
SO0 Manu‘l’ach.llinge
Construction (€Y

Financial and insurance services @

Professional, technical
admlnﬁha'?nmamm‘( El‘T[ﬁL @

Public administration, defence, and safety .
Health care and social assistance O

Information, media, telecommunications,
arts, lﬂ:n:a:i:m, and other services




Major Infrastructure
failure

Food Safety

ereignty Th
To NZ
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LIVING STANDARDS: THE HEART OF OUR POLICY ADVICE

Assess the impact of policy across

key living standards dimensions

Economic
Growth

HIGHER LIVING
STANDARDS

Reducing
Risks

= FINAMNCIAL AND PHYSICAL CAPITAL
* NATURAL CAPITAL
« SOCIAL CAPITAL
= HUMAN CAPITAL

Social

\ Infrastructure

Increasing
Equity

Sustainability
for the Future

Economic Growth

Does this improve the opportunities or incentives for higher incomes
or greater economic growth?

Does this remove obstacles that hinder resources moving to their
most efficient use, or enhance the ability of people to take up new
opportunities?

Sustainability for the Future

Does this impact on the capital stocks for future use (e.g. physical
capital, human capital, or the sustainability of the environment)?

Increasing Equity

Does this impact on the distribution across society (both intra and
intergenerational)?

Does this improve oppartunities for people to improve their
position?

Social Infrastructure

* Does this impact on core institutions that underpin our society (e.g.
trust in the rule of law, democracy, Crown-Maori relationship,

cultural identity)?
Does this impact on the trust and connections between people?

Reducing Risks

* Does this impact on NZ's ability to withstand unexpected shocks?
In particular, does this impact on our macro-economic position

{debt, deficits, inflation etc)?

Considering these five key aspects when developing your policy advice will ensure that Treasury consistently embeds Living Standards in our advice. It is an adjunct to, not a replacement for, a
good evidenced-based process for developing free and frank advice. Need help or more information? 3ee Girol Karacaoglu.

E |
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Resilience
(Adaptability)
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Regular hazards or
threats that have
well-understood

Complex or unusual
hazards and threats
where pre-planned
mitigation and responses
are less feasible
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Adaptive
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Organisational
Performance

Continuous

Financial
strength
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Service
Delivery

Infrastructure
Resilience

Inter-
dependencies

Adaptation

Community
Preparedness

Responsibility
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Indicator Sources/Points of Assurance
Transport global : Transport Monitoring Indicator Framework (TMIF)
Best Practice Asset Management Plans eg. PAS 55 or IIMM 2011
Business Continuity Management eg. Standards NZ BCM
Annual Financial Reports Resilient Organisations Practices

Resilience
Expectations
Assessed
Resilience
“lovement

Local Roads Suburban

Desired
Movement

Main arterial with alternate

Main arterial — no alternate

Strategic freight routes
National Roads National with alternate

National — no alternate

Road/Rail Link Span  Cook Straight ferries & terminals

Rail Suburban (incl .rolling stock)
National (incl. rolling stock)
National Train Control Centre
Individual Ports Compliance International Ship and Port Security Code

Ports with specialist facilities Compliance International Ship and Port Security Code

Ports Network Compliance International Ship and Port Security Code

Airports Regional airports

Airways NZ

International airports

NATIONAL INFRASTRUCTURE UNIT
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Pinchpoints
(Nationally Significant)

Northland

— New Zealand Refining Company
(NZRC)

Auckland

— Ports of Auckland
— Auckland International Airport

Wellington
— Avalon Tower, Lower Hutt
— Wilton Substation
— Central Park Substation

Canterbury

— Wastewater Treatment Plant & ocean
outfall

— Cass Peak air traffic control radar
installation

Otago

NATIONAL INFRASTRUCTURE UNIT

Hotspots
(Nationally Significant)

 Auckland

Wiri Oil Terminal
Auckland Harbour Bridge
Greenlane Roundabout
Newmarket viaduct
Grafton Gully

« Wellington

Thorndon / Kaiwharawhara
Seaview

Haywards

Paekakariki / Pukerua Bay

« Canterbury

Lyttelton Road Tunnel and control centre
Ferrymead Bridge
Timaru Port & Tank Farm




Coordination
— Cross government agency
— Climate change adaptation
— Best practice guidelines

Economic/Financial
— Banks, financiers, insurers
— Seeking exemplars
— Economic modelling

Indicators
— Develop evidence base; MoT, MBIE et al
— Hotspots & Pinchpoints
—  Sector priorities

Regional/Community
— Lifelines
— Regional vulnerability mapping
— Service restoration times

Research
— Encourage resilience related research
— Interdependencies, economics, water, ports
— Some parts of infrastructure more important

Outreach
— LGNz, Lifelines, Resilience conferences
— Engage with private sector, consultants
— NIU newsletter

NATIONAL INFRASTRUCTURE UNIT

Examples of recent activities

— Joint Resilience Operating Framework
(KiwiRail, Transpower and NZTA)

— Measuring resilience of transport
(NZTA lead)

Oil security (MBIE lead)
Gas security (MBIE lead)
Lyttelton Recovery Plan (CERA lead)

Update of CDEM Directors Guide
(MCDEM lead)

— International cables (MBIE lead)

— TA Emergency Management Offices
and Lifelines (Auckland, Wellington,
Canterbury, Bay of Plenty, Otago,
Southland, ....)

— Joint NIU, Natural Hazards Research
Platform, Lifelines and University of
Canterbury Interdependencies
workshops planning for early
December




Reprint
as at 1 October 2008

[anagement Act 2002

Public Act 2002 No 33

2005/295

National Civil Defence Emergency
Management Plan Order 2005

Silvia Cartwright, Governor-General
Order in Council

At Wellington this 14th day

Her Excellency the Governol

Pursuant to_ sections 39(1) and 4
Emergency Management Act 2002,
General, acting on the recommendat
Defence and on the advice and with
Council, makes the following order.

Content
gﬂ"fm:“‘m“’ Nationat Civil Defence
e - et .
P Emergency Managem

Order|
Title
This order is the National Civil
ment Plan Order 2005.

Working Together:
Lifeline Utilities & Emergency Management

DIRECTOR’S GUIDELINES FOR LIFELINE UTILITIES meL 32

SN,
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Warking Together:
Lifeline Utilities & Emergency Management
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Export flow
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Opportunities
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Vulnerability
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Wellingto;h'

® Epicentre
e Fault
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WELLINGTON REGION
EMERGENCY MANAGEMENT

i
‘.-“ Local Richter Magnitude 7.5 Earthquake
#7| = fi- Closed and affecting opposide carmageway

o e . AL

- Singte Lana

4-5 days

Road 120 days
Western Wellington Barge (via Porirua) 5-7 days

Road connection to Porirua and Tawa 3 weeks
Porirua Barge 5-7 days

Road connection to the Wellington CBD area 3 weeks

Lower Hutt Barge 5-7 days

Road connection to the Wellington CBD area 8-10 weeks
Upper Hutt Road connection to Lower Hutt 3 days to 2 weeks

Kapiti Road connection to the Upper North Island 1-4 days
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CERA o Damaged:

Canterbury Earthquake 528 km-of waste water network

Recovery Authority Need to rebuild or replace 100+ b ¢
sewer pumpmg statlons =

y g
[

GEFEID Probability Magnitude

See next page Varies

1:50 yr (Building Act)
1:200 yr (Local) As modelled
1:500 yr (Regional)
1:100yr ~2m
1:500yr ~4 m

Coastal Erosion & Storm Surge 1:10-15 yrs Significant

Exposure to seismic

Landslide & Rockall activity, rainfall etc.

n/a

Wind 1:150 yr 130 km/h (gusts to 200 km/h)
Snow Low n/a

Changing Sea Level ~ next 80-90 yrs 0.5m (0.8 m)

Volcanic Very Low

Drought

Other (Natural or Man-made,
instant or gradual)
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Normmnal Service Level

g
Northridge Earthquake
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Figure 3. Los Angeles water system service restorations following the 1994 Northridge earthquake.
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Measures

NZ TRANSPORT AGENC
WAKA KOTAHI

Principles

Dimensions

NIP Attributes

ABILITY TO BUILD INCREASING COST
IN RESILIENGE AND DISRUPTION

Planning Implementation /
Construction
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