* NEW ZEALAND
o INFRASTRUCTURE
L COMMISSION

Te Waihanga

Infrastructure under one roof:
standardising how we think about
the shared services around us

Discussion Document




* NEW ZEALAND
o INFRASTRUCTURE
L COMMISSION
Te Waihanga

Foreword
Kupu takamua

Our wellbeing depends on our infrastructure

E whakawhirinaki ana t@ tUtou or a

Our wellbeing depends on our infrastructure. Wheth&? iakingkidsto school, moving freight
from a to hh keeping our homes warm @pnnecting oubusinesses to the worldhere are few
LI NIia 2F 2 dzny dn thd sBarell Bxpeiiende difiyaStiicture.

For this reason, waeedto takea strategic viewof the planning, building and investirg
infrastructurein this country making sure that thelecisions we makeow contribute tothe
success dfuture generationsThe significanceof this taskis reflected inthea n 2ndde for the
New Zealandnfrastructure Commissigife Waihangavhichmeansthe cornerstone.

Te Waihangavas formed to give New Zealand this strategic view, @il QaedRing on a30-year
strategy for New Zealand infrastructurehis paperis an early step in this worksetting outour
thinking aboutinfrastructure as aintegratedsystem of networks

Over the coming monthsveQ &ldobe releasing a series dfState of Plagreportsthat take a

close look athe key sectorghat make up thisystem BybuildingalLJA O dzNB 2 F b S g
current infrastructure westart ourjourneyin identifying the keychallenges and opportunities

that we all face.Qonsidering these against majstructural changessuch as our changing climate,
rapidly growing citiesr evolving globalechnologieswill helpget thebestwellbeing outcomes

for New Zealandershoth today and in the future

WeQ N&n toreceiveyour feedback on the definition of infrastructuesd integrated
management frameworket out in thigpaper, andlook forwardto hearing from you as our State
of Play reports are releasethd we continue to work to develdpe infrastructurestrategy for
bSé %SIflyRQa 7Tdzidz2NBd

Ross Copland
Chief Executive

Infrastructure under one roof: standardising how we think about the shared services around us Page: 1

5 S



INFRASTRUCTURE
COMMISSION

J‘ NEW ZEALAND
Te Waihanga

Executive Summary
He whakar Upopototan

The New Zealand Infrastructure Commissiba Waihanga is working to improve New Zealan@Qers
lives through better infrastructure A major part of this work is the development of aB€ar
Infrastructure Strategyhat will be presented to the Minister for Infrastructulsy September

2021. Thsstrategy will look ahead to 2050, and consider how infrastructvitesupport
environmental, social, cultural and economic wellbeing for New Zealanders.

9 YIKA Fyl F ¢8 2FAKFy3F 1A (S g UI2L03 NRUIS VY
yan KFEy3aky3ar (2dzy 3 +F1S® Y2 (S &&KIdzr@KhkIyKA So
ydzA 2 GTYSA YIFIKAIZ n=Z 1 GnLd SGAF GTYSA 1A @GS
HAHM® YIF GANB GF 711 Ydz Twﬁm Nl Kz |- - ANBT A i SLITOKSc
GFdzi212 WA AMDIRMNKNENBIKE yAl K21AX 2 y3an dny3al i

As an initial step in develamm this strategyand to help define the perimeter of the work
programme ahead ¢ S Qd&&lopeda workingdefinition of infrastructure Our definition places
wellbeingoutcomesat the core whilerecognisng commonalities including the usef capital
such adinancialand environmental resourcethe interconnectedness of physical structuraad
the delivery ofsharedservicesas well as thevellbeingbenefits we get fronthose shared
services.In short,Te Waihanga defirsnfrastructure as follows:

Hei tepe tuatahikitd K+ { F 6 KI vy {S A GTYySA NI dzil 1AZ KSA ng
08 KIGF{F YFKA S Gn YIA ySAS (dd 6KEFE1FGKEYIF ]

S KFry3ary3are 9 gKI1FYnlnYdzZ FylF Gn Ynidzdz G dz
yan INARGSGFyYy3AFET YS GS 6KIF1FYFKA A GS KIFdzLn NI
GKI1FK2y2y 3L aGFrKA 2 y3an KFEy3ry3ar 11A12T YS (S
K21A 1A yan LIGFy3Il S gKAGKA | yYNBANGZdzE YESA2 6

2 AKFyYy 3l GFdzidzKA A y3In KFEy3IFy3Ilby

0A system of interconnected physical structures thamploy capital toprovide shared
ASNDAOSa (2 SyKIFIyOS ¢SttoSAy3
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Figureld, 4A 7AEEAT CA80 AAZEIT EOEITT 1 &£ EIl £#OAOOOOAOD
| 2FK2F MY ¢n ¢S 2FAKFYy3F GFdzidzZKAy3alF 2 S KI y:

» Energy Infrastructure

Telecommunications Infrastructure

Social Capital

Somal Infrastructure

Services to
“““ U PERERION enhance wellbeing

Waste and Resource
Recovery Infrastructure

Financial Capital

Human Capital

Water Infrastructure

Natural Capital

Transport Infrastructure

By definingnfrastructure in this way, ware able todevelopa commonframeworkto think about
the integrated management of infrastructur&his considesthe relationship between the
enabling environmentor our infrastructure the sustainable usef the capitalemployedin its
development the investment management process and the wellbeing benefits created by

infrastructure services.

an GS GldzidzKA LITYSA A (S KFEy3aly3ars S nKSA |yl

whakaaroaikii TG KA Y2Y?2 zK|1| KIS NE GILA A 4GS KFy3l

2 0S8 GIAIZ GKFELFEFKSA YI dn Gnid2dz KFry3alFy3rs G-

GKELFYFKA FyFr A GFylF gKE{FgKEYF1SGry3aFlz S G

patanga®NJ S GKI { I Ldzik Ayl YFA FylF A y3In NIXG2y3Al |
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Figure 2: Integrated Infrastructure Management Framework
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These four components integrate to support decision making across all sectors and asset classes

in the infrastructureeccsystem. Analysis of these components can also help us to understand the

root cause of infrastructure challengeadentify strategic piorities for changend maximise the

social return on our collective dollarvested in infrastructure.

9 YIFIKA y3Indl KA Fyl TYySA YSI S gKn (A GS G dzis

Nhy3IFA (FHG2F YS y3In Y2Y2 yNEH6d ain (0SS NI NEBSKANAKYHIS

Yni2dz S nogKAYLFGAL FA (A OGS YoNIXYF A y3In LNGIE]
A yan GKF{FFNRGEdzZ NI dzdF 1A YI GS LI y2)
KE1HNIN2 (MA2WAEnn KFEy3ly3l

As we work towardour strategy, wevant to hear from you starting now Tell us what you
think aboutour workingdefinition of infrastructure and ouintegrated infrastructure
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management frameworkHave we got it right odo you seeggap® We will refine and assess our
work based on the feedback weceive

dz & YIKA FylF 1A G8 6KF{Fidzidzl A A Gn

L I Gnuz

CAYHohly SA® 2 KnlAYl YFA lldz 6KF{FFENR 1A G(Gn Yna2.
WKE{F KFSNB KFy3by3r dlLne vdbr GA{l Gn Yni2dz
YS GS FNRYFOGFSFA K21A Ynd2dz A Gn YnG2dz YIKA 7
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Context
Horopaki

Who we are and what we do

Ko wai mUtou, hmahaha tU mUtou

The New Zealand Infrastructure Commissiba Waihanga is working to improve New Zealan@ers
lives through better infrastructure. It aims to lift thevel at whichinfrastructure is planned and
delivered, taking a strategic approach so thegt can maximiséhe social return on our collective
dollar,andstandwell preparedin the face ofanuncertainfuture.

Ouran2NR yI YSZ ¢S thedorhekstoyeIor ta makeS dreftad, develop, build,
construct, generate. Te Waihanga therefore indicadkessignificance oong-term planningin
AKILIAY3 bS¢g %SIflyRQa 7FdzidzZNB @

A major part of this work is the developmeunita 3GyearInfrastructureStrategy. The strategy

will look ahead to 2050, and consider how infrastructure might support environmental, social,
cultural and economic wellbeing for New Zealanders. This will be delivered kdinliigter for
Infrastructureby September2021 andwill set out howwe can make sure our investment in
infrastructure delivers what we need, whene need itandat the right time.

Our plan to develop the 30-year Infrastructure S trategy

TU mUtou mehere ki te whakawhanake

tau

Our plan is to work with New Zealanddrstween now and September 2024 developthe
recommendations in th&0-yearInfrastructure Strategpnd theevidence base that sits behind it.
To develop a credible and compellistcategy, it is essential thake Waihangavorksbroadly

along the infrastructure value chagincluding policy, regulation, planning, investment,
procurement anddelivery. It also means getting input from thastomers of infrastructure, such
as iwj busnessesand communities. This will help us build consensus on atkng vision for
infrastructure and the outcomes New Zealand wants to achieve.

This document is designed to bé&ad 2 y @S N& | {iikradyicing hiow Wela@ Néfining
infrastructure, anchow we are thinking about itsaa systenof-systemghat supports wellbeing
We understand that our infrastructure works togethes part of an intecconnected whole Our
roads carry pipes and powenes rail linesconnect us tdiomes, workplaces and schopls
telecommunicationgonnect ourbusinesses to the wor|gupportworld classhealthcare and
enableremote learning

But we cannot understanaihat is required in the future without first understandimghat we

havenow, andthe contribution infrastructure maketo the everyday lives dilew Zealander

today. Therefore, over theomingY 2 y 1 K& ¢ S QfskectosoS ANGER Sl {&liMefiods 2 F t
for each of the following infrastructure sectors:
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TelecommunicationsBroadband, fixed line and mobile
Energy:Electricity, Oil, Gas, Hydrogen and other fuels
Water: Threewaters, flood protection, storage aridigation
Resource Recovery and Wasteandfill and recycling facilities
Transport:Land, aviation and maritime

Education,Skills and Research

Health andAged Care

NoohkowbdbE

Thesectorreportsare the result of desktop research, augmented by insights fai@urvey of
infrastructure asset owners, and engagement with seetquerts These reports will beipdated
over timeasbetter information and datdecomes available

As well as continuing to build on our picture of the state of play, next steps include building our
understanding of future trends and likely challenges, including climate change, incorporation of
anil dzNF y3l an2NR >ankibevdedNdchriliigy. Ve @iKlboy & Bhat our way
of life might be 30 years from noand, based orthe available evidencebegin toform
recommendationghat will help us get the most out of our shared infrastructure assets

Figure3, below, sets out theoad map for delivering the strategy. SQf f 0SS LJdzof A & KA
Play reportsover the coming months andS Qégtlarlyshare our thinking on what will be

included in the strategyfpcusingon the crosscutting themesthe opportunities and challenges

that are on the horizonand a flavar of the recommendations as they emerge

This will be followed by a draft strategymid-2021which we will consult widely on.

Figure 3: Thetimeline for delivering the 36year infrastructure strategy

® September - October November - February ® ® November - March 2021
. Asset Owners Survey Sector State of Play © : Feedback on Sector 2021
4 Reports released . | State of Play Reports

. October - D b . - Di b . January - April 2021
e Future and e Stakeholder Engagement Develop and test April - June 2021
Foresights on SOPs strategic themes and Develop Draft g..eve.
Programme recommendations Strategy

. September 2021 June 2021 :
e Present Final Strategy to Formal consultation e
Minister for Infrastructure on Draft Strategy

2022 -2027 *

2022 Implementation

: March 2022 (est)
@ 30 Year Infrastructure Strategy tabled in Parliament

Al dates approximate
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Have your say

K@r er o mai

2SQff AKIFINB 2dzNJ g2N] +ta ¢S 32 FyR INB 1SSy s+
think aboutour definition of infrastructureandthe integratedinfrastructuremanagement

framework Have we got it right or are there issues, informationnays of looking at things

6SQ@S ?YAaasSR

. 2dzQf f the bpp@tunkylto@d@nmenton the next stages of our workhe Sector State of

Playreportd YR 2y GKS RN} Fi adNrXaGS3eo 28qQff 0SS 02y
on the feedback we get from you and others.
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Te hanganga iraroite tuanui

kotahi: e whakaaur a
whakaaro ki ngU r at
tl honohono huri noa

Our Definition of Infrastructure

TU mUtou tautuhinga o te Hanganga

0A system of interconnected physical structures th&mploy capital toprovide shared
sNIIA OSa G2 SYyKFEyOS gSttoSAy3ao

While most goplehave an instinct for what con@frastructureis, aprecisedefinitionis more
difficult. Roads, pipesnd wiresare all obviously in scopgmut there are shades of gy. For many,
socialinfrastructureis equally important, and includémusing, educatin, healthand civic
infrastructure.Forothers, moreout-of-sightshared assets, such as commurgibyd social
networksanddigital infrastructuremight be included

In developing ainfrastructure strategy for New Zealartthere is a need to bring togethéne
common characteristics of infrastructuté® Thesearethe employment of capital, the
interconnectedness of physical structures, the delivergharedservices andhe wellbeing
outcomesderivedfrom those services.

Figure4 illustrates the componentsf our working definition showing how they are related to
one another indelivering wellbeing services.

IWalterBuhrd 2 K G L& LY FNI &dNHzOG dzNBKE + 22003 6 A NI AOKE Fif A
https://lwww.econstor.eu/handle/10419/83199.

2Remyt NHzR Q1d2 YaYLS/ ¥ NI &  NHzO (i dzNBnnualyinRridB&nid Sohferdde Dy Dedeiopmient
Economics(2005153¢89,

3 Gianpieo Torrisi,& tiblic Infrastructure: Definition, ClaFsih O G A2y I YR a FecaaudS YSy i |
Management, and Financial Marke4s no. 3 (2009): 10{124.
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Figure4: TeWaihanga's definition of infrastructure

+ Energy Infrastructure

Telecommunications Infrastructure

Social Capital

[ Social Infrastructure

Services to
"'"’ OPERAJION enhance wellbeing
L ] L ]

¢ Waste and Resource Recovery

Financial Capital

Human Capital

Water Infrastructure
¢ Transport Infrastructure

Thesethree compamentsare further described below:

1. Infrastructure employs capita X

The four capitak (natural, human, sociagnd physical/financibcapital) are centrahnd scarce
ingredients to the process of deliveringfrastructure. Natural capital provides services to
infrastructurein the form of landandraw materials likeeement, aggregate, watemd steel*

Human capital provides peopkeho havethe skills, education and experience necessary to build
and operate infrastructure. Social capitefers to theties thathelp make the most dfiuman

capital across networks of people, such as the rotgaaisations play iplanning, developing and
maintaininginfrastructure. Finally, physical and financial capital provides the finance and funding
necessary to bring the other elements together.

2. To createa complex system of inteconnected physical structureX

Althoughinfrastructure sectors have often operated separately, infrastructure is a collection of
interdependent systemsnetworks connecting to network®espite thisinfragructure has ofen
beenorgansed in terms of sectorssuch as transport, energy health. In recent years there has
been recognition of infrastructure as a complex network of interconnected elentits
Convergence across these systeraach as théncreasinglend between digital, energy and
transport infrastructure- increasingly underscores the importance of thinking in systems.

4We acknowledge thafor some parts of our environment such as rivers are regarded as systéms

Gy FGdzNF € AYTFNI &0G§NUzOG dzNB ¢ @

SIRNAFY 1T AO1F2NRI &/ NBF GAY NI byl G9Ay28/3 Y0 LS/ F2NFFubGadxitdeNSdz
66 (February 2015): £24.

8 JimHall,RobertNicholls.The Future of National Infrastructur€ambridge University Press, 2016.

"Hallet al, The Future of National Infrastructure: A SystelBystems ApproaciCambridge University

Press, 2016.

Swl tAdGalr 1 AGSIlI T WA Yl SNRIUIT YR SiyDR ASNF/ NIYESENIERGH dzNS b
National Infrastructure: A Systeof-Systems Approacledited by Jim Hall, Martino Tran, Adrian Hickford,
Robert Nicholls, 232B09. Cambridge University Press, 2016.

w
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The followingextractfrom ananalysis of infrastructurenicitieshighlights how traditional
infrastructure sectors areapidly converging

G[221Ay3 o001 20SNI GKS flFad OSylda2NBX Al A& Tl
in response to discrete civic needs and at different tigfes streets and clean water in the

nineteenth century, for efficientansport at the dawn of the twentieth, for speedier means of

trade by the middle of that century. It is not surprising, then, that the systems portrayed here
operate almost entirely independently of one another and share little or nothing in the way of
physical infrastructure.

As we look to the future, however, it is likely that connections between forms of infrastructure will
0502YS Y2NB NRdziAyS X ¢SftSO2Y ftAySa Yle& gSt¢f
sewage plants, wastewater can replaceshwater for industrial uses, and garbage may be among
GKS FlraidSaid aINRgAYyR NIAf FNBAIKG O2YY2RAGASAc

KateAscher The Works: Anatomy of a City

Convergng infrastructureh & 1y 26y | a ®Easdisiagstidied Rittizhirthef 3 €
LIKSYy2YSy2y 1y26y I a d&RKki&i§iNksrazirg é&nbédged NI a G NHzO i c
households or communities, such as electricity generating rooftop solar panels. These and other
technologies mean consumers will increasingly belpoers ofsharedinfrastructure services too.
Infrastructure is transforming in complex ways that requitere nuance than a secteiloed

approach. Collaboratioacross infrastructure sectors will become paramount.

3. That providesharedservices toenhance wellbeing

Our way of lifeandour wellbeing depends on infrastructuté Most homes and businessase
connectedto mains water, waste and stormwater discharge pipes, electricity and gas reticulation,
andtelecommunications connectionslheir properties are connected to a road, footpath and

other forms of transport.These connections provide water, energy and communication services
that people use in a variety of ways to serve their lives and businesses.

INYSI &adzZNAyYy 3 AYFNI &0§NHzOG dzNBEQa O2 tfieiNdlk Zedlzind 2y (12 ¢
TreaslzZNRigry Standards Framework (!&Ryhich balances the four capigakith twelve

GR2YI Ayaé 27F ¢ SNefae &8so guitlediyped aral B&veérmment ARD02 (LGA)
whichprovides for four wellbeing$(social, environmental, economic and cultural wellbéjagd

He Arotahi Tatauranga ¢ KA OK Ay O2N1LIR2 NI §Sa an2NR LISNELISOU.

For thepurposes of the firsstrategy, we are focusing on particular setof infrastructure sectors:
transport, three waters, energy, telecommunications, waasbel resource recovenhealth and

9 KateAscher The WorksAnatomy of a CityPenguin Books2005 205.

ORinaldietald LRSSy GAFeAy3ds ! yRSNAGEFYRAY3AS | yR ! YIEERT Ay 3
Control Systemsdnstitute of Electrical and Electronics Engineers, January 1, 2002.

URobiniusetal,la [ AY 1Ay 3 GKS t2¢SNI I VIR oY ¢/&EI2INKR f SOLR SIE2 F
Energiedl0, no. 7 (July 21, 2017): 956.

2y y3StF 21 f3iSNE rReO¢vNRAARYYAI{ BEHHFRNNYAEGNHzOGdzNS & |
University of Cambridge, May 12, 202@tps://www.cdbb.cam.ac.uk/news/flourishingystems

BahdzNJ [ AGAY3T {{GFyRFNRa&a CNIVYSE2N] ¢ ¢KS ¢NBI adzNE O
https://treasury.govt.nz/informatiornand-senices/nzeconomy/highetliving-standards/outliving

standardsframework
14| ocal Government A@002 s 3.
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