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Foreword  

Kupu takamua  
 
Our wellbeing depends on our infrastructure  

E whakawhirinaki ana tǾ tǕtou ora ki Ǖ tǕtou hanganga 

 
Our wellbeing depends on our infrastructure. Whether itΩǎ taking kids to school, moving freight 
from a to b, keeping our homes warm or connecting our businesses to the world, there are few 
ǇŀǊǘǎ ƻŦ ƻǳǊ ƭƛŦŜ ǘƘŀǘ ŘƻƴΩǘ rely on the shared experience of infrastructure. 
 
For this reason, we need to take a strategic view of the planning, building and investing of 
infrastructure in this country, making sure that the decisions we make now contribute to the 
success of future generations. The significance of this task is reflected in the aņƻǊƛ name for the 
New Zealand Infrastructure Commission, Te Waihanga, which means the cornerstone. 
 
Te Waihanga was formed to give New Zealand this strategic view, and ǿŜΩǊŜ working on a 30-year 
strategy for New Zealand infrastructure. This paper is an early step in this work, setting out our 
thinking about infrastructure as an integrated system of networks.  
 
Over the coming months, weΩƭƭ also be releasing a series of άState of Playέ reports that take a 
close look at the key sectors that make up this system. By building a ǇƛŎǘǳǊŜ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ 
current infrastructure, we start our journey in identifying the key challenges and opportunities 
that we all face. Considering these against major structural changes, such as our changing climate, 
rapidly growing cities or evolving global technologies will help get the best wellbeing outcomes 
for New Zealanders, both today and in the future. 
 
WeΩǊŜ keen to receive your feedback on the definition of infrastructure and integrated 
management framework set out in this paper, and look forward to hearing from you as our State 
of Play reports are released and we continue to work to develop the infrastructure strategy for 
bŜǿ ½ŜŀƭŀƴŘΩǎ ŦǳǘǳǊŜΦ  
 
 

 
 
Ross Copland 
Chief Executive 
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Executive Summary  

He whakarǕpopototanga 
 
The New Zealand Infrastructure Commission, Te Waihanga is working to improve New ZealandersΩ 
lives through better infrastructure.  A major part of this work is the development of a 30-year 
Infrastructure Strategy that will be presented to the Minister for Infrastructure by September 
2021.  This strategy will look ahead to 2050, and consider how infrastructure will support 
environmental, social, cultural and economic wellbeing for New Zealanders.   
 
9 ƳŀƘƛ ŀƴŀ ŀ ¢Ŝ ²ŀƛƘŀƴƎŀ ƪƛ ǘŜ ǿƘŀƪŀǇŀƛ ŀƪŜ ƛ ǘŜ ƪƻǳƴƎŀ ƻ ǘŜ ƻǊŀ ƻ ƴƎņ ǘņƴƎŀǘŀ ƻ !ƻǘŜŀǊƻŀ Ƴņ 
ƴƎņ ƘŀƴƎŀƴƎŀ ƪƻǳƴƎŀ ŀƪŜΦ Yƻ ǘŜ ǿƘŀƪŀǿƘŀƴŀƪŜ ƛ ǘŢǘŀƘƛ wŀǳǘŀƪƛ IŀƴƎŀƴƎŀ ол-ǘŀǳ ǘŢǘŀƘƛ ǿņƘŀƴƎŀ 
ƴǳƛ ƻ ǘŢƴŜƛ ƳŀƘƛΣ ņΣ ƪŀ ǘņǇŀŜǘƛŀ ǘŢƴŜƛ ƪƛ ǘŜ aƛƴƛǘŀ IŀƴƎŀƴƎŀ ƘŜƛ ǘŜ ƳŀǊŀƳŀ ƻ aŀƘǳǊǳ ƛ ǘŜ ǘŀǳ 
нлнмΦ Yŀ ǘƛǊƻ ǘŀƪŀƳǳŀ ǘŢƴŜƛ Ǌŀǳǘŀƪƛ ƪƛ ǘŜ ǘŀǳ нлрлΣ ƳŜ ǘŜ ņǘŀ ǿƘŀƪŀŀǊƻ ƪŀ ǇŢƘŜŀ ƴƎņ ƘŀƴƎŀƴƎŀ Ŝ 
ǘŀǳǘƻƪƻ ŀƛ ƛ ǘŜ ƻǊŀ ņ-ǘŀƛŀƻΣ ņ-ǇņǇƻǊƛΣ ņ-ŀƘǳǊŜŀΣ ņ-ǁƘŀƴƎŀ ƘƻƪƛΣ ƻ ƴƎņ ǘņƴƎŀǘŀ ƻ !ƻǘŜŀǊƻŀΦ 
 
As an initial step in developing this strategy and to help define the perimeter of the work 
programme ahead, ǿŜΩǾŜ developed a working definition of infrastructure. Our definition places 
wellbeing outcomes at the core, while recognising commonalities, including the use of capital 
such as financial and environmental resources; the interconnectedness of physical structures; and 
the delivery of shared services, as well as the wellbeing benefits we get from those shared 
services.  In short, Te Waihanga defines infrastructure as follows: 
 
Hei tepe tuatahi ki te ǿƘŀƪŀǿƘŀƴŀƪŜ ƛ ǘŢƴŜƛ ǊŀǳǘŀƪƛΣ ƘŜƛ ņǿƘƛƴŀ Ƙƻƪƛ ƪƛ ǘŜ ǘŀǳǘǳƘƛ ƛ ƴƎņ ǘŜǇŜƴƎŀ ƻ 
ǘŜ Ƙǁǘŀƪŀ ƳŀƘƛ Ŝ ǘǹ Ƴŀƛ ƴŜƛΣ ƪǳŀ ǿƘŀƪŀǿƘŀƴŀƪŜǘƛŀ Ŝ Ƴņǘƻǳ ǘŢǘŀƘƛ ǘŀǳǘǳƘƛƴƎŀ ƘƻƘŜ ƻ ǘŢƴŜƛ ƳŜŀ 
ǘŜ ƘŀƴƎŀƴƎŀΦ 9 ǿƘŀƪŀƳņǘņƳǳŀ ŀƴŀ ǘņ Ƴņǘƻǳ ǘŀǳǘǳƘƛƴƎŀ ƛ ƴƎņ ǇŀŜǘŀŜ ƻǊŀΣ ƳŜ ǘŜ ǘŀǳǘƻƘǳ Ƙƻƪƛ i 
ƴƎņ ǁǊƛǘŜǘŀƴƎŀΣ ƳŜ ǘŜ ǿƘŀƪŀƳŀƘƛ ƛ ǘŜ ƘŀǳǇǹ Ǌŀǿŀ ǇŢǊņ ƛ ƴƎņ Ǌŀǿŀ ǁƘŀƴƎŀΣ ǘŀƛŀƻ ƘƻƪƛΤ ǘŜ 
ǿƘŀƪŀƘƻƴƻƴƎŀǘŀƘƛ ƻ ƴƎņ ƘŀƴƎŀƴƎŀ ǁƪƛƪƻΤ ƳŜ ǘŜ ǘǳƪǳƴƎŀ Ƙƻƪƛ ƻ ƴƎņ ǊŀǘƻƴƎŀ ǘǹƘƻƴƻƘƻƴƻΣ ǘŀŜ ŀǘǳ 
Ƙƻƪƛ ƪƛ ƴƎņ ǇŀǘŀƴƎŀ Ŝ ǿƘƛǿƘƛ ŀƴŀ ǘņǘƻǳ ƪŀǘƻŀ ƛ ƴƎņ ǊŀǘƻƴƎŀ ǘǹƘƻƴƻƘƻƴƻΦ bǁ ǊŜƛǊŀΣ ŀƴŜƛ ǘņ ¢Ŝ 
²ŀƛƘŀƴƎŀ ǘŀǳǘǳƘƛ ƛ ƴƎņ ƘŀƴƎŀƴƎŀΥ 
 

άA system of inter-connected physical structures that employ capital to provide shared 
ǎŜǊǾƛŎŜǎ ǘƻ ŜƴƘŀƴŎŜ ǿŜƭƭōŜƛƴƎΦέ 

 

άIŜ ǇǹƴŀƘŀ ƻ ƴƎņ ƘŀƴƎŀƴƎŀ ǘǹƘƻƴƻƘƻƴƻ Ŝ ǿƘŀƪŀƳŀƘƛ ŀƴŀ ƛ ƴƎņ ƘŀǳǇǹ Ǌŀǿŀ ƘŜƛ 
ǿƘŀƪŀǊŀǘƻ ǊŀǘƻƴƎŀ ǘǹƘƻƴƻƘƻƴƻ Ŝ ƪƻǳƴƎŀ ŀƪŜ ŀƛ ǘŜ ƻǊŀΦέ 
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Figure 1ȡ 4Å 7ÁÉÈÁÎÇÁȭÓ ÄÅÆÉÎÉÔÉÏÎ ÏÆ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ 

IƻŀƘƻŀ мΥ ¢ņ ¢Ŝ ²ŀƛƘŀƴƎŀ ǘŀǳǘǳƘƛƴƎŀ ƻ ǘŜ ƘŀƴƎŀƴƎŀ 
 

 
 
 
By defining infrastructure in this way, we are able to develop a common framework to think about 
the integrated management of infrastructure. This considers the relationship between the 
enabling environment for our infrastructure, the sustainable use of the capitals employed in its 
development, the investment management process and the wellbeing benefits created by 
infrastructure services. 
 
aņ ǘŜ ǘŀǳǘǳƘƛ ǇŢƴŜƛ ƛ ǘŜ ƘŀƴƎŀƴƎŀΣ Ŝ ņƘŜƛ ŀƴŀ ƛ ŀ Ƴņǘƻǳ ǘŜ ǿƘŀƪŀǿƘŀƴŀƪŜ ƛ ǘŢǘŀƘƛ ŀƴƎŀ ǇņǘŀƘƛ Ŝ 
whakaaro ai ki ǘŢǘŀƘƛ ƳƻƳƻ ǿƘŀƪŀƘŀŜǊŜ ǘǁǇǹ ƛ ǘŜ ƘŀƴƎŀƴƎŀΦ 9 ǿƘŀƪŀŀǊƻ ŀƴŀ ǘŢƴŜƛ ƪƛ ǘŜ ƘƻƴƻƴƎŀ 
ƻ ǘŜ ǘŀƛŀƻ ǿƘŀƪŀŀƘŜƛ Ƴǁ ǘņ ǘņǘƻǳ ƘŀƴƎŀƴƎŀΣ ǘŜ ǿƘŀƪŀƳŀƘƛƴƎŀ ǘƻƛǘǹ ƻ ƴƎņ ƘŀǳǇǹ Ǌŀǿŀ Ŝ 
ǿƘŀƪŀƳŀƘƛ ŀƴŀ ƛ ǘŀƴŀ ǿƘŀƪŀǿƘŀƴŀƪŜǘŀƴƎŀΣ ǘŜ ǘǳƪŀƴƎŀ ǿƘŀƪŀƘŀŜǊŜ ǿƘŀƪŀƴƎŀƻ ǇǹǘŜŀ ƳŜ ƴƎņ 
patanga oǊŀ Ŝ ǿƘŀƪŀǇǳǘŀƛƴŀ Ƴŀƛ ŀƴŀ ƛ ƴƎņ ǊŀǘƻƴƎŀ ƘŀƴƎŀƴƎŀΦ 
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Figure 2: Integrated Infrastructure Management Framework 

IƻŀƘƻŀ нΥ !ƴƎŀ ²ƘŀƪŀƘŀŜǊŜ IŀƴƎŀƴƎŀ ¢ǁǇǹ 

 

 
  
 
These four components integrate to support decision making across all sectors and asset classes 
in the infrastructure ecosystem.  Analysis of these components can also help us to understand the 
root cause of infrastructure challenges, identify strategic priorities for change and maximise the 
social return on our collective dollar invested in infrastructure. 
 
9 ƳŀƘƛ ƴƎņǘŀƘƛ ŀƴŀ ŢƴŜƛ ƳŜŀ Ŝ ǿƘņ ƪƛ ǘŜ ǘŀǳǘƻƪƻ ƛ ǘŜ ǿƘŀƪŀǘŀƪƻǘƻǊŀƴƎŀ ǿƘŀƪŀŀǊƻ ƘǳǊƛ ƴƻŀ ƛ ƴƎņ 
ǊņƴƎŀƛ ƪŀǘƻŀ ƳŜ ƴƎņ ƳƻƳƻ Ǌŀǿŀ ƛ ǘŜ ǊŀǳǿƛǊƛƴƎŀ ƪŀƛŀƻ ƘŀƴƎŀƴƎŀΦ aņ ǘŜ ŀǊƻƘŀŜƘŀŜ ƛ ŢƴŜƛ ƳŜŀ 
Ƴņǘƻǳ Ŝ ņǿƘƛƴŀǘƛŀ ŀƛ ƪƛ ǘŜ ƳņǊŀƳŀ ƛ ƴƎņ ǇǹǘŀƪŜǘŀƴƎŀ ƻ ƴƎņ ǿƘŀƪŀǇņǘŀǊƛǘŀǊƛ ƘŀƴƎŀƴƎŀΣ ƳŜ ǘŜ 
ǘŀǳǘƻƘǳ ƛ ƴƎņ ǿƘŀƪŀŀǊƻǘŀǳ Ǌŀǳǘŀƪƛ Ƴǁ ǘŜ Ǉŀƴƻƴƛ ƳŜ ǘŜ ǿƘŀƪŀƴǳƛ ŀƪŜ ƛ ƴƎņ ǇŀƛƴƎŀ ǇņǇƻǊƛ ƛ ǘņ 
ǘņǘƻǳ ǿƘŀƪŀƴƎŀƻ Ƴƻƴƛ ņ-ǊǁǇǹ ƪƛ ƴƎņ ƘŀƴƎŀƴƎŀ. 
 
As we work towards our strategy, we want to hear from you ς starting now.  Tell us what you 
think about our working definition of infrastructure and our integrated infrastructure 
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management framework.  Have we got it right or do you see gaps?  We will refine and assess our 
work based on the feedback we receive.  
 
L ŀ ǘņǘƻǳ Ŝ ƳŀƘƛ ŀƴŀ ƪƛ ǘŜ ǿƘŀƪŀǘǳǘǳƪƛ ƛ ǘņ Ƴņǘƻǳ ǊŀǳǘŀƪƛΣ ƪŜƛ ǘŜ ƘƛŀƘƛŀ ǿƘŀƪŀǊƻƴƎƻ Ƴņǘƻǳ ƪƛ ŀ ƪƻŜ 
ς ƛƴņƛŀ-tonu-ƴŜƛΦ ²Ƙņƪƛƴŀ Ƴŀƛ ǁǳ ǿƘŀƪŀŀǊƻ ƪƛ ǘņ Ƴņǘƻǳ ǘŀǳǘǳƘƛƴƎŀ ƘƻƘŜ ƳŜ ǘņ Ƴņǘƻǳ ŀƴƎŀ 
wƘŀƪŀƘŀŜǊŜ ƘŀƴƎŀƴƎŀ ǘǁǇǹΦ Yǳŀ ǘƛƪŀ ǘņ ƳņǘƻǳΣ ƪǳŀ ƪƛǘŜ ǊņƴŜƛ ƪƻŜ ƛ ǘŢǘŀƘƛ ƘŀǇŀΚ Yŀ ǿƘŀƪŀǘǁǘƛƪŀ 
ƳŜ ǘŜ ŀǊƻƳŀǘŀǿŀƛ Ƙƻƪƛ Ƴņǘƻǳ ƛ ǘņ Ƴņǘƻǳ ƳŀƘƛ ƛ ǊǳƴƎŀ ǘƻƴǳ ƛ ƴƎņ ǿƘŀƪŀƘƻƪƛ ƪǁǊŜǊƻΦ  
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Context  

Horopaki  
 

Who we are and what we do  

Ko wai mǕtou, he aha tǕ mǕtou mahi  

 
 
The New Zealand Infrastructure Commission, Te Waihanga is working to improve New ZealandersΩ 
lives through better infrastructure. It aims to lift the level at which infrastructure is planned and 
delivered, taking a strategic approach so that we can maximise the social return on our collective 
dollar, and stand well prepared in the face of an uncertain future. 
 
Our aņƻǊƛ ƴŀƳŜΣ ¢Ŝ ²ŀƛƘŀƴƎŀΣ ƳŜŀƴǎ the cornerstone, or to make, create, develop, build, 
construct, generate.  Te Waihanga therefore indicates the significance of long-term planning in 
ǎƘŀǇƛƴƎ bŜǿ ½ŜŀƭŀƴŘΩǎ ŦǳǘǳǊŜΦ 
 
A major part of this work is the development of a 30-year Infrastructure Strategy.  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 to the Minister for 
Infrastructure by September 2021 and will set out how we can make sure our investment in 
infrastructure delivers what we need, where we need it and at the right time. 
 

Our plan to develop the 30-year Infrastructure S trategy  

TǕ mǕtou mehere ki te whakawhanake i te Rautaki Hanganga 30-

tau 

 
Our plan is to work with New Zealanders between now and September 2021 to develop the 
recommendations in the 30-year Infrastructure Strategy and the evidence base that sits behind it.  
To develop a credible and compelling strategy, it is essential that Te Waihanga works broadly 
along the infrastructure value chain ς including policy, regulation, planning, investment, 
procurement and delivery. It also means getting input from the customers of infrastructure, such 
as iwi, businesses and communities. This will help us build consensus on a long-term vision for 
infrastructure and the outcomes New Zealand wants to achieve. 
 
This document is designed to be a άŎƻƴǾŜǊǎŀǘƛƻƴ ǎǘŀǊǘŜǊέ, introducing how we are defining 
infrastructure, and how we are thinking about it as a system-of-systems that supports wellbeing.  
We understand that our infrastructure works together as part of an inter-connected whole. Our 
roads carry pipes and power lines; rail lines connect us to homes, workplaces and schools; 
telecommunications connect our businesses to the world, support world class healthcare and 
enable remote learning.  
 
But we cannot understand what is required in the future without first understanding what we 
have now, and the contribution infrastructure makes to the everyday lives of New Zealanders 
today.  Therefore, over the coming ƳƻƴǘƘǎ ǿŜΩƭƭ ōŜ ǊŜƭŜŀǎƛƴƎ sector-ōŀǎŜŘ ά{ǘŀǘŜ ƻŦ tƭŀȅέ reports 
for each of the following infrastructure sectors: 
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1. Telecommunications: Broadband, fixed line and mobile 

2. Energy: Electricity, Oil, Gas, Hydrogen and other fuels 

3. Water: Three-waters, flood protection, storage and irrigation 

4. Resource Recovery and Waste: Landfill and recycling facilities 

5. Transport: Land, aviation and maritime 

6. Education, Skills and Research 

7. Health and Aged Care. 

The sector reports are the result of desktop research, augmented by insights from a survey of 
infrastructure asset owners, and engagement with sector experts. These reports will be updated 
over time as better information and data becomes 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 
aņǘŀǳǊŀƴƎŀ aņƻǊƛΣ ŘŜƳƻƎǊŀǇƘƛŎ ŎƘŀƴƎŜ and the role of technology. We will look at what our way 
of life might be 30 years from now and, based on the available evidence, begin to form 
recommendations that will help us get the most out of our shared infrastructure assets.  
 
Figure 3, below, sets out the road map for delivering the strategy.  ²ŜΩƭƭ ōŜ ǇǳōƭƛǎƘƛƴƎ ǘƘŜ {ǘŀǘŜ ƻŦ 
Play reports over the coming months and wŜΩƭƭ regularly share our thinking on what will be 
included in the strategy, focusing on the cross-cutting themes, the opportunities and challenges 
that are on the horizon, and a flavour of the recommendations as they emerge.   
 
This will be followed by a draft strategy in mid-2021 which we will consult widely on.  
 
Figure 3: The timeline for delivering the 30-year infrastructure strategy 
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Have your say  

KǾrero mai 

 
²ŜΩƭƭ ǎƘŀǊŜ ƻǳǊ ǿƻǊƪ ŀǎ ǿŜ Ǝƻ ŀƴŘ ŀǊŜ ƪŜŜƴ ǘƻ ƘŜŀǊ ǿƘŀǘ ȅƻǳ ǘƘƛƴƪΣ ǎǘŀǊǘƛƴƎ ƴƻǿΦ ¢Ŝƭƭ ǳǎ ǿƘŀǘ ȅƻǳ 
think about our definition of infrastructure and the integrated infrastructure management 
framework.  Have we got it right or are there issues, information or ways of looking at things 
ǿŜΩǾŜ ƳƛǎǎŜŘ? 
 
¸ƻǳΩƭƭ ŀƭǎƻ ƘŀǾŜ the opportunity to comment on the next stages of our work, the Sector State of 
Play reports ŀƴŘ ƻƴ ǘƘŜ ŘǊŀŦǘ ǎǘǊŀǘŜƎȅΦ ²ŜΩƭƭ ōŜ Ŏƻƴǘƛƴǳŀƭƭȅ ǊŜŦƛƴƛƴƎ ŀƴŘ ŀǎǎŜǎǎƛƴƎ ƻǳǊ ǿƻǊƪ ōŀǎŜŘ 
on the feedback we get from you and others.  
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Infrastructure under one roof: 

standardising how we think about 

the shared services around us  

 

Te hanganga i raro i te tuanui 

kotahi: e whakaauraki ana i tǕ tǕtou 

whakaaro ki ngǕ ratonga 

tȊhonohono huri noa i a tǕtou 
 

Our Definition  of Infrastructure  

TǕ mǕtou tautuhinga o te Hanganga 

 
άA system of inter-connected physical structures that employ capital to provide shared 

seǊǾƛŎŜǎ ǘƻ ŜƴƘŀƴŎŜ ǿŜƭƭōŜƛƴƎΦέ 

 
While most people have an instinct for what core infrastructure is, a precise definition is more 
difficult.  Roads, pipes and wires are all obviously in scope but there are shades of grey.  For many, 
social infrastructure is equally important, and includes housing, education, health and civic 
infrastructure. For others, more out-of-sight shared assets, such as community and social 
networks and digital infrastructure might be included.    
 
In developing an infrastructure strategy for New Zealand, there is a need to bring together the 
common characteristics of infrastructure.1,2,3  These are the employment of capital, the 
interconnectedness of physical structures, the delivery of shared services and the wellbeing 
outcomes derived from those services.  
 
Figure 4 illustrates the components of our working definition, showing how they are related to 
one another in delivering wellbeing services.   
 

 
1 Walter Buhr ά²Ƙŀǘ Lǎ LƴŦǊŀǎǘǊǳŎǘǳǊŜΚέ ±ƻƭƪǎǿƛǊǘǎŎƘŀŦǘƭƛŎƘŜ 5ƛǎƪǳǎǎƛƻƴǎōŜƛǘǊŅƎŜΣ (2003). 
https://www.econstor.eu/handle/10419/83199. 
2 Remy tǊǳŘΩIƻƳƳŜΦ άLƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘΦέ Lƴ Annual World Bank Conference on Development 
Economics, (2005)153ς89,  
3 Gianpiero Torrisi, άtublic Infrastructure: Definition, ClassiŦƛŎŀǘƛƻƴ ŀƴŘ aŜŀǎǳǊŜƳŜƴǘ LǎǎǳŜǎΦέ Economics, 
Management, and Financial Markets 4, no. 3 (2009): 100ς124.  
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Figure 4: Te Waihanga's definition of infrastructure 

 
These three components are further described below: 

 
1. Infrastructure employs capitals Χ 

 
The four capitals (natural, human, social, and physical/financial capital) are central and scarce 
ingredients to the process of delivering infrastructure. Natural capital provides services to 
infrastructure in the form of land and raw materials like cement, aggregate, water and steel.4 
Human capital provides people who have the skills, education and experience necessary to build 
and operate infrastructure. Social capital refers to the ties that help make the most of human 
capital across networks of people, such as the role organisations play in planning, developing and 
maintaining infrastructure. Finally, physical and financial capital provides the finance and funding 
necessary to bring all the other elements together.   

 
2. To create a complex system of inter-connected physical structures Χ 

 
Although infrastructure sectors have often operated separately, infrastructure is a collection of 
interdependent systems - networks connecting to networks. Despite this, infrastructure has often 
been organised in terms of sectors, such as transport, energy or health.  In recent years there has 
been recognition of infrastructure as a complex network of interconnected elements. 5,6,7,8  
Convergence across these systems - such as the increasing blend between digital, energy and 
transport infrastructure - increasingly underscores the importance of thinking in systems.   
 

 
4 We acknowledge that, for some, parts of our environment such as rivers are regarded as systems of 

άƴŀǘǳǊŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜέΦ 
5 !ŘǊƛŀƴ IƛŎƪŦƻǊŘΣ ά/ǊŜŀǘƛƴƎ ŀƴ 9ƴǎŜƳōƭŜ ƻŦ CǳǘǳǊŜ {ǘǊŀǘŜƎƛŜǎ ŦƻǊ bŀǘƛƻƴŀƭ LƴŦǊŀǎǘǊǳŎǘǳǊŜ tǊƻǾƛǎƛƻƴΦέ Futures 

66 (February 2015): 13ς24.  
6 Jim Hall, Robert Nicholls. The Future of National Infrastructure. Cambridge University Press, 2016. 
7 Hall et al, The Future of National Infrastructure: A System-of-Systems Approach. Cambridge University 

Press, 2016. 
8 wŀƭƛǘǎŀ IƛǘŜǾŀΣ WƛƳ ²ŀǘǎƻƴΦ άDƻǾŜǊƴŀƴŎŜ ƻŦ LƴǘŜǊŘŜǇŜƴŘŜƴǘ LƴŦǊŀǎǘǊǳŎǘǳǊŜ bŜǘǿƻǊƪǎΦέ Lƴ the Future of 

National Infrastructure: A System-of-Systems Approach, edited by Jim Hall, Martino Tran, Adrian Hickford, 

Robert Nicholls, 294ς309. Cambridge University Press, 2016.  

http://paperpile.com/b/qlqOq1/lBTG
http://paperpile.com/b/qlqOq1/lBTG
http://paperpile.com/b/qlqOq1/lBTG
http://paperpile.com/b/qlqOq1/LV3B
http://paperpile.com/b/qlqOq1/LV3B
http://paperpile.com/b/qlqOq1/LV3B
http://paperpile.com/b/qlqOq1/LV3B
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The following extract from an analysis of infrastructure in cities highlights how traditional 
infrastructure sectors are rapidly converging: 
 
ά[ƻƻƪƛƴƎ ōŀŎƪ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ŎŜƴǘǳǊȅΣ ƛǘ ƛǎ ŦŀƛǊ ǘƻ ǎŀȅ ǘƘŀǘ ǘƘŜ ƭŀȅŜǊǎ ƻŦ Χ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻƻƪ ŦƻǊƳ Χ 
in response to discrete civic needs and at different times ς for streets and clean water in the 
nineteenth century, for efficient transport 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 
ōŜŎƻƳŜ ƳƻǊŜ ǊƻǳǘƛƴŜ Χ ¢ŜƭŜŎƻƳ ƭƛƴŜǎ Ƴŀȅ ǿŜƭƭ Ǌǳƴ ǘƘǊƻǳƎƘ ǎŜǿŜǊǎΣ ǎƻƭŀǊ ǇƻǿŜǊ ǿƛƭƭ ōŜ ǳǎŜŘ ŀǘ 
sewage plants, wastewater can replace freshwater for industrial uses, and garbage may be among 
ǘƘŜ ŦŀǎǘŜǎǘ ƎǊƻǿƛƴƎ Ǌŀƛƭ ŦǊŜƛƎƘǘ ŎƻƳƳƻŘƛǘƛŜǎΦέ9 
 

Kate Ascher, The Works: Anatomy of a City 
 
Converging infrastructure ƛǎ ƪƴƻǿƴ ŀǎ άǎŜŎǘƻǊ ŎƻǳǇƭƛƴƎέ10,11 and is associated with a further 
ǇƘŜƴƻƳŜƴƻƴ ƪƴƻǿƴ ŀǎ άŘƛǎǘǊƛōǳǘŜŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜέΦ  This is infrastructure embedded in 
households or communities, such as electricity generating rooftop solar panels. These and other 
technologies mean consumers will increasingly be producers of shared infrastructure services too. 
Infrastructure is transforming in complex ways that require more nuance than a sector-siloed 
approach. Collaboration across infrastructure sectors will become paramount. 

 
3. That provide shared services to enhance wellbeing  

 
Our way of life and our wellbeing depends on infrastructure.12  Most homes and businesses are 
connected to mains water, waste and stormwater discharge pipes, electricity and gas reticulation, 
and telecommunications connections.  Their 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. 
 
In ƳŜŀǎǳǊƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǿŜƭƭōŜƛƴƎΣ ǿŜ ŀǊŜ ƎǳƛŘŜŘ ōȅ the New Zealand 
TreasǳǊȅΩǎ Living Standards Framework (LSF)13, which balances the four capitals with twelve 
άŘƻƳŀƛƴǎέ ƻŦ ǿŜƭƭōŜƛƴƎ ƻǳǘŎƻƳŜǎΦ  We are also guided by the Local Government Act 2002 (LGA), 
which provides for four wellbeings14 (social, environmental, economic and cultural wellbeing), and 
He Arotahi TataurangaΣ ǿƘƛŎƘ ƛƴŎƻǊǇƻǊŀǘŜǎ aņƻǊƛ ǇŜǊǎǇŜŎǘƛǾŜǎ ƻƴ ǿŜƭƭōŜƛƴƎ. 
 
For the purposes of the first strategy, we are focusing on a particular set of infrastructure sectors: 
transport, three waters, energy, telecommunications, waste and resource recovery, health and 

 
9 Kate Ascher. The Works: Anatomy of a City. Penguin Books, 2005, 205. 
10 Rinaldi et al. άLŘŜƴǘƛŦȅƛƴƎΣ ¦ƴŘŜǊǎǘŀƴŘƛƴƎΣ ŀƴŘ !ƴŀƭȅȊƛƴƎ /ǊƛǘƛŎŀƭ LƴŦǊŀǎǘǊǳŎǘǳǊŜ LƴǘŜǊŘŜǇŜƴŘŜƴŎƛŜǎΦέ IEEE 

Control Systems. Institute of Electrical and Electronics Engineers, January 1, 2002.  
11 Robinius et al, ά[ƛƴƪƛƴƎ ǘƘŜ tƻǿŜǊ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ŜŎǘƻǊǎτtŀǊǘ мΥ ¢ƘŜ tǊƛƴŎƛǇƭŜ ƻŦ {ŜŎǘƻǊ /ƻǳǇƭƛƴƎΦέ 

Energies 10, no. 7 (July 21, 2017): 956.  
12 !ƴƎŜƭŀ ²ŀƭǘŜǊǎ άCƭƻǳǊƛǎƘƛƴƎ {ȅǎǘŜƳǎ - Re-9ƴǾƛǎƛƻƴƛƴƎ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀǎ ŀ tƭŀǘŦƻǊƳ ŦƻǊ IǳƳŀƴ CƭƻǳǊƛǎƘƛƴƎΦέ 

University of Cambridge, May 12, 2020. https://www.cdbb.cam.ac.uk/news/flourishing-systems. 
13 άhǳǊ [ƛǾƛƴƎ {ǘŀƴŘŀǊŘǎ CǊŀƳŜǿƻǊƪΣέ ¢ƘŜ ¢ǊŜŀǎǳǊȅΦ 5ŜŎŜƳōŜǊ мнΣ нлмфΦ 
https://treasury.govt.nz/information-and-services/nz-economy/higher-living-standards/our-living-
standards-framework.  
14 Local Government Act 2002, s 3.  

https://www.cdbb.cam.ac.uk/news/flourishing-systems
https://treasury.govt.nz/information-and-services/nz-economy/higher-living-standards/our-living-standards-framework
https://treasury.govt.nz/information-and-services/nz-economy/higher-living-standards/our-living-standards-framework



