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Sector overview 

and key market 

trends



NZ Construction Sector 

o 5th largest sector by employment – 10% of NZ workforce (c.300K FTEs)

o Key driver of economic growth – 7% GDP

o Highest job growth of any sector and highest growth sector in terms of new businesses

o One in every five new jobs (20%); Highest female employment growth 

Source: MBIE Construction Sector Accord – May 2022



Global Construction Sector 

o The Construction sector globally: 13% of the world’s GDP – US$85.2tr  

o NZ Construction businesses exploring international markets as part of their commercialisation strategy

Source: McKinsey – The Next Normal in Construction – Jun 2020 



NZ Construction Sector Integrated across our economy

o Highly-integrated across multiple 

sectors.

o Investment in building construction 

produces the largest stimulus effect 

with flow-on effects to other sectors.

Source: Victoria University of Wellington and CRL Energy - Dr Tana Levi, Dr Murry McCurdy, Dr David Miller, Dr Antony Pelosi



NZ Construction Sector R&D Investment

Stats NZ

One of the lowest of all 
sectors in NZ



NZ Construction Sector - Historically Volatile 

VUCA
Volatile, Uncertain, 

Complex and 

Ambiguous 

Sector is still prone to 

boom and bust 

cycles.

Last major downturn



NZ Construction Sector - Historically Volatile

https://www.stuff.co.nz/business/128740312/construction-probably-entering-bust-cycle-with-92-companies-liquidated-this-year 



Widening gap – Forces of downward spiral

Source: BDO 2019 Construction Survey Report



Construction Sector – Environmental sustainability focus

Source: NZGBC – Under Construction report – August 2019

o 20% of New Zealand’s 
GHG emissions

o Innovation in 
‘Environmental 
sustainability’ is good 
business as well as good 
for the environment



Global mega-trends – 6 of 8 directly impacting the Construction sector

Changing world order Changing climate Changing 
infrastructure

Healthcare 
revolution

Changing 
demographics

The 
ethical/empowered 

consumer
Future of work Future of business



Human & Technology – Creating Purpose, Potential and Perspective

Source: Deloitte Insights: The social Enterprise at Work – Paradox as a way forward - 2020



Digital Transformation



Construction sector trends



Global trends - Recent 



Global 
trends -
Recent 



McKinsey &Company Report. June 2020
The next normal in construction: How disruption is reshaping the world’s largest ecosystem

- Ernst & Young Report. April 2020
Technology Advancements Disrupting the Global Construction Industry

agree that technology 

disruption will continue

feel confident about leveraging the 

opportunities that disruption will 

create

The landscape remains unclear
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The Opportunity



$265 billion 
annual profit potential

- McKinsey &Company Report. June 2020

The next normal in construction: How disruption is reshaping the world’s largest ecosystem



Meeting NZ market needs

Also targeting 
broader market 
opportunities & 
International 
Markets





Ecosystem-Wide Collaboration 



Promoting business-government and business-

academia partnerships
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Construction Sector Accord / Industry Transformation Plan – FY22 – FY26  

• $37m approved in 2022 budget for 3 year Accord 2.0 ITP

• Callaghan Innovation selected as Key Partner in ITP Focus Areas (approved by Cabinet in June 2022):

• Innovation

• Environment

• Knowledge / Advanced Construction 

• These 3 Focus Areas include 16 initiatives that Callaghan Innovation could potentially support

• Scoping and contracting will start in Aug 2022



Kāinga Ora – Callaghan Innovation – Partnership Agreement
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The Māori Housing Initiative -
In Discovery Phase





Over-the-horizon 

technology disruption 

in Construction



Why innovate ?



Why innovate ?





Example (divider page)



Top 10 Disruptive technologies in the Construction sector



Technology 

Convergence

Digital CleanTech

Industry 4.0

Augmented 
and virtual 
reality

Geo-enabled 
Technologies.

3D 
printing

Green 
materials



We help businesses 

activate innovation and 

grow faster for a 

better New Zealand

R&D / Innovation + 

Commercialisation



R&D is…
Creative work that is carried out systematically with the goal of increasing knowledge, 
is original, and has investigation as its primary objective

SIF: TRLs 1 to 3 – Deep-tech

TRL 4 to 7 – mostly



Technology Insights

Manufacturing & 
Advanced Automation



Prefabrication / Off-Site Manufacturing of yesterday– Prefab NZ Overview



Prefab / OSM of today



• Speed of construction: Can be 30 – 50% 
quicker vs traditional methods

• Minimal impact on the client: Up to 80% of 
the work is carried off-site
Can be automated, be safer and improve 
quality: Building modules uses more 
repetitive, highly specialised tasks

• Sustainability: Generates less material waste, 
materials can be re-used, reduces energy 
consumption and lowers on-site pollution.

Modular construction - Benefits– Prefab NZ Overview



Prefab / OSM and technology convergence



In Europe, in 2019:

• 11% of the entire economy was automated 

• 27.1% of the Manufacturing sector was automated.

What’s the percentage of the Construction sector in Europe 

that was automated as of June 2019 ?



Automation in construction

Source: Future of Work in European Construction (BWI Jun 2019)



Significant growth in automation technology forecasted



Automated cranes

Source: BDO 2019 Construction Survey Report

• World-first autonomous crane system

• IntSite (Israel) – Start-up

• Powered by Computer Vision, AI / Machine 

Learning 

• NASA Smart Crane (LSMS)

• Goals – Increase:

• Safety

• Productivity

• Efficiency



Crane Simulator

Use of Digital Twin

Source: Marine Log (July 2022)

• Off-shore installation vessels

• Belgium-based Jan de Nul Group

• Staff training (simulate complex 

offshore installations in severe 

conditions in a safe environment)



3D Concrete Printing

Europe’s first fully concrete 3D printed house

Eindhoven (The Netherlands)

• Building-code compliant load-bearing walls

• Thermally-efficient

• Smart-home

✓ Fast construction

✓ Cheaper

✓ Minimal waste

✓ Significant design freedom

Eindhoven University of Technology and the Vesteda housing corporation partnership

Source: The Guardian – Saturday 1st May 2021



3D Concrete Printing

Business Challenge

3D concrete printing is an emerging technology that

combines digital technologies and insights from

materials technologies to allow free-form construction

without the use of formwork.

What we do

We’re developing the 3D concrete printer, investigating 

the mechanical properties and durability of the printed 

structure. 

Business outcome

We aims to print the 1st 3D printed building in New 

Zealand. 

It will showcase the advantage of this disruptive 

technology and de-risk the commercial application. 

Disclaimer: The image shown is for illustration purposes only

Image: Ammar Abbas
Multiple B-2-B and B-2-G collaboration



3D Concrete Printing





Steel 3D printing 

MX3D Bridge is located in the Red Light District in Amsterdam

Opened July 2021 



Collaborative Robots

School of Advanced Manufacturing 
and Prototype Design - AMPED



Autonomous Construction



Technology Insights

Engineered Timber



Sustainable buildings – Engineered Timber

14-storey wood building (2018)
Mjøstårnet by Voll Arkitekter in Brumunddal, 

Norway



Sustainable buildings – Engineered Timber

Number of business in NZ increasing their innovation in 

Engineered Timber





Technology Insights

Digital Tools





MicroMaker

3D-printing of Microstructures



Combing Microfabrication with Molecular Sensing 

and Smart Composites



37% of US homes have at least one IoT device 

Optimised by AI



From IoT to IoB



Digital Twin



BIM, Cloud / Real-time collaboration, 3D scanning and photogrammetry

Cloud and real-time collaboration

3D scanning and photogrammetry



Augmented 
Reality



• AI / Machine Learning
• Data Vision
• Predictive analytics

• Significant productivity increase
• Lower costs / Reduced time





Technology Insights

Waste Minimisation 
and Circular Economy



How many litres of 

water are needed to 

create one single 

cotton t-shirt ?





Textile – Waste-to-value

• Fibre-to-fibre upcycling

• Roading materials

• Other Construction 

materials



Cement – Waste-to-value

• NZ produces 10 millions tonnes of concrete p.a. 

• 300K tonnes going to landfill p.a. 

• Equivalent to 7 Sky Towers



Building Materials

Fire, noise and 
earthquake 
resistance.

CleanTech

in 

Buildings’ 

Life Cycle 

Construction Sector – CleanTech across LCA



Sustainable buildings



Reduced carbon cement

• Cement (and concrete) have a large 

carbon footprint due to the manufacturing 

process

• By incorporating other materials the carbon 

footprint of concrete can be reduced 

significantly

• Examples include natural pozzolans

• Alternative concretes such as hempcrete 

and timbercrete

• Alternative binders are also being 

investigated to reduce the carbon footprint, 

such as Magnesium



Insulation

• Sustainability in insulation is becoming increasingly 

important

• A range of natural insulations are currently 

available (wool, hemp)

• Recycled plastic as insulation

• What might next generation insulation look like?



Recycled Plastic

• Recycled plastic has been used as a modular building 

material

• Houses have been built from 600,000 PET bottles

• Bricks of recycled plastic



Ferrock

• Ferrock is an example of an alternative to cement

• Its created from waste steel dust and silica

• The iron reacts with CO2 and rusts to form Ferrock



Waste-to-Value



Technology Insights

Decarbonisation 
of Buildings



What is the world’s 2nd

most used material in 

the world (after water) ?



Concrete - 2nd most used substance in the world after water

• First used by the Romans

• 5 bn tonnes cement produced globally p.a.

• 8% total carbon emissions in the world

• Only coal, oil and gas produce more greenhouse gases

• Betolar in Finland (80% carbon reduction in concrete) 

• Neocrete here in NZ doing R&D in low carbon concrete as well 

• Huge demand locally and internationally



Depolluting Concrete – Deep-Tech

Background 

• The problem of deteriorating air quality in urban 
areas has become one of the major challenges 
of recent times.

What we do

• Incorporating the photocatalyst into concrete. 

Business outcome

• Dirt, soot, mould, bacteria and chemicals that 
cause odours are among the many substances 
that can be decomposed by photocatalytic 
concrete.

• It also helps to promote aesthetic endurance, 
keeping the structure looking like new over time. Photo Credit: Expo-2015_palazzo-italia_Milano



Concrete is the no.1 biggest contributor of GHG emissions in the Construction 

sector.

Which material is the 2nd biggest contributor, accounting for 7% of total 

emissions globally ?



Steel



Low-carbon steel

• Steel production by electrolysis (without 
CO2 emissions)

• ArcelorMittal (LUX), Siderwin project, bringing 
together 12 European partners.

• Launched in October 2017 – pilot from a few 
kilos to hundreds of kilos of iron metal. 

• Long-term step-change. 



Technology Insights

Nature-based solutions 
& Biodiversity



Green roofing



Biodiversity regulations - Urbanisation



Technology Insights

Climate adaptation 
and resilience



What is being used 

to put out this fire ?



Water is scarce

Foam is toxic and expensive

Droughts and bush fires 
are  exacerbated by 
Climate Change

Casing increasingly 
major impact to wildlife 
and nature

Also impacts the built 
environments

The acoustic extinguisher works by using sound waves:
• A type of pressure wave to push oxygen away from the 

source of a flame and spread it over a larger surface area. 
• This breaks the fire combustion triangle made up of heat, fuel, 

and oxygen, the three elements required for a fire to burn. 

Sound waves





Climate resilient designs



Climate resilient designs



Technology Insights

Materials



Biotech generative design



Self-healing concrete



Graphene



Graphene



What is the material

used to make the 

bricks used in this 

tower in Queens, New 

York ?

Prize



Mushrooms

Specifically the fungal 

roots or mycelium



Mycelium

• Mycelium when dried can be used as a super 

strong, water, mould and fire resistant building 

material



Mycelium

• Lateral diversification in markets to commercialise the R&D - E.g.: Packaging replacing 

polystyrene and plastic 



Acoustic Dampening – Deep-Tech

Business Challenge

Minimising low frequency noise transmission in 

medium density housing and the built 

environment

What we did

Developed expertise in modelling of acoustic 

response of metamaterials and demonstrated 

proof of principle materials

Business outcome

Validated digital tools for optimizing and 

improving the acoustic behaviour of walls and 

floors/ceilings using new meta-material 

approaches.



Active Surfaces



Self Cleaning Surfaces – Deep-Tech

Business Opportunity

The global commercial cleaning market is tipped to reach 
US$74B by 2022.  What if we could make surfaces that were 
self cleaning?

What we did

We have developed a proof of concept self-cleaning coating 
that can be applied to a range of surfaces.  

Result

Opportunities in differentiating your products, the production 
and supply of novel coatings, and/or in cost savings 
associated with reduced cleaning and maintenance.



Material Texture by Design
Laser texturing is a process that alters a material’s 
surface properties by modifying its texture and 
roughness. 

Alter surfaces of metals, glass, ceramics, textiles or 
plastics

Decorative textures - product design, 
texturing in moulds, security marking 

Friction - reducing wear, improving 
surface adhesion for coatings 

(adhesives, paint or ceramic)

Wetting - repel or attract water, anti-
icing

Biological - anti-microbial, anti-viral

Optical properties – anti-glare 

Reduced environmental impact (no chemicals). 
Digital designs applied to 3D objects
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Some of the early practical work in our Advanced Materials team:

● Built a laser texturing system based around an emerging class of laser. 

● Practical demonstration of surface texturing of metal surfaces on the 

nano- and micro-scale.

● Demonstration of superhydrophobic and superhydrophilic metal surfaces 



Our work - Cement/Concrete monitoring 

Fibre optic moisture, temperature and strain sensors were 
developed, fabricated and packaged. The sensors were 
incorporated into the reinforcing mesh prior to pouring of 
the concrete. 

Continuous monitoring of concrete relative humidity and 
temperature can be used as a QC/QA method and to 
calculate the compressive strength. It can help flooring 
companies to decide when to install floor covering.  Long 
term monitoring of the moisture level can also give an 
early indication if any problem exists due to moisture 
ingress through the soil or leaks.  Using fibre optics, it is 
possible to measure several locations simultaneously 
within the slab using only one single fibre making 
installation easier.



Structural Health Monitoring (SHM)

Business Challenge

Why rely on visual inspection when you can 

have real data!

Monitor the structural integrity of buildings in-situ 

and in real time 

What we do

We’re developing novel sensors to monitor 

stress/strain, temperature, moisture, and gases 

in remote and harsh environments

Business outcome

Greater continuity of service for infrastructure, 

in terms of structural health, and optimisation of 

repairs and maintenance.  In other words: 

savings in costs, time, and potentially lives! 



Structural Health Monitoring
Structural health monitoring of civil structures such 
as bridges, dams, tunnels. Sensors used to 
measure strain, acceleration, temperature and 
how these vary with time.  Aim to determine the 
structural integrity of these structures under long 
term loads or events such as earthquakes and 
storms.

Advantage of using fiber optics:

Sensors are stable over time especially compared 
conventional strain gauges

Easy wiring for multiple sensors

Ease of incorporation due to small size

Remote readout and no power needed on site 

Sensors can be installed during built phase or 
retrofitted afterwards.

https://lunainc.com/hzmb-hyperion-blog

https://lunainc.com/hzmb-hyperion-blog/


Our work - Crack monitoring 

Fibre optic sensors were retrofitted to a rebar and across 
cracks that were observed in a building after the Kaikoura 
quake. The movement and evolution of these cracks could 
be tracked during subsequent aftershocks.

Incorporating fibre optic sensors in buildings can provide 
additional data during the inspection of buildings after an 
earthquake, leading to potentially more accurate 
assessment of the integrity of structures. This can decrease 
inspection time and increase safety due to faster and more 
reliable decisions.



Typical application: Perimeter control

Fiber optics can be used to  for the detection of intrusion attempts.  A fiber is positioned in 
proximity of the perimeter to be monitored and will detect any sound or vibrations caused 
by intrusion attempts. Up to 80km can be monitored with a single controller, and detection 
accurate to within 10 meters.

Advantage using fiber optics:

High sensitivity

Large area covered with one unit

High position accuracy

No dead zones

Continuous monitoring



Typical application: Traffic flow monitoring 
Monitoring traffic on motorways (or railways) 
to determine location and speed of every 
vehicle over distances up to 80km using 
Distributed Acoustic Sensing. One fiber placed 
along motorway can replace several hundred 
conventional sensors to monitor traffic flow 
and incidents.

Advantage of using fiber optics:

Fiber optics ideally suited for distributed 
sensing

Large distance with one unit

Easy installation

Lower cost per sensing unit

Continuous tracking of vehicles without dead 
spots



Typical application: Smart sewers

Fiber optic sensors can be installed in sewer systems to enable detection of illicit discharge, 
sewer blockages, leaks and manhole overflow events.   A single unit can be used to monitor 
extended area of sewer systems. Monitoring of sewer operational patterns using installed 
sensor can be used to optimise their use.

Advantage using fiber optics:

Resistant to corrosion and harsh environments 

encountered in sewers

Detection over long distances using a single unit

No dead zones

Good location accuracy



Smart Composites – Photo- and Thermochromic 

Silicones

UV-light UV-light UV-light

UV-

light

Ageing 

Heat

Ageing 



Colour through Structure – Deep-Tech



Technology Insights

Energy



Hydrogen - HyLink



Totora Valley (PoC) 2007

Pacific Island Forum 2012

Matiu-Somes Island 2012

Gracefield Site full size 2016

Hydrogen - HyLink



Solar Concentrating Windows

Business Challenge

Windows that capture light to generate 

electricity 

What we do

Working with a partner we have developed a 

proof of concept demonstration window that is 

lightweight, robust and harvests energy

Business outcome

Successful implementation of this technology 

will provide a clear point of difference with 

widespread applications



Embedded Lighting

Business Challenge

Surfaces that glow

What we did

We are exploring the potential to develop 

novel wave guiding systems to create more 

even and diffuse lighting systems for a 

range of applications 

Business outcome

This technology will give us the opportunity 

to create disruptive lighting concepts 

across a range of applications



Concrete as a thermal energy storage medium – Deep-Tech

Background 

• Cementitious material is widely used due to its low price 

and  mechanical performance.

• Concrete is easy to incorporate into the building 

landscape (walls, floor, etc.) 

What we do

• Use of phase change materials for thermal energy 

storage in concrete

Business outcome

• Absorb/Release the heat when ambient temperature 

go up/down.



Integrated Photovoltaics –

Deep-Tech





Technology Insights

Supply chains



Supply Chain Innovation –

Blockchain



Business Model 

Innovation



“Innovation is the elegant integration of many things.”



Volume of innovation efforts 
10 Years 2002-2012

Source: Doblin



Cumulative value creation 
10 Years 2002-2012

Source: Doblin
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Overview

companies tagged as 

Construction in our CRM 

(almost doubled over the 

past 3 years)

6 new companies are 

ticked as Māori Business

90% of the companies are 

under the  Manufacturing 

and Niche Sector, 4% 

under Digital and 3% 

Energy & Environment

374 +29

New businesses 2021

*Source: CRM – 19 November 2020 - dates are when the companies 

have been created in CRM, not tagged as construction.



Construction Sector by region
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*2020 = 19 November 2020

companies are from 

Auckland

with a 12% increase 

last year.

39% 13%

companies are from 

Wellington. In 2 years, we had 

an increase of 63%. 

companies are from Taranaki.

11% of the Taranaki companies 

in CRM are from the 

construction sector.

10%

companies are from Bay of 

Plenty.

9%



Construction Sector – key impact metrics for our companies

*Source: IMS Financial Report 2019-2020:  based on 69 companies, latest report

For the companies we provided funding + Advisory support the last 2 years, we saw:

Increase YoY on 

revenues (median)

+10%

Increase YoY on FTEs 

(median)

+8%

Increase YoY on R&D 

(median)

+11%
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Over the past four years (2017-2021), Callaghan Innovation customers have:

✓ Grown revenue by 11.5% per year 
(4.2 times faster than the New Zealand rate over the same time)

✓ Grown revenue per worker (a basic proxy for labour productivity) by 7.3% per year 
(8.2 times faster than the New Zealand rate)

✓ Grown export revenue by 12.3% per year 
(2.5 times faster than the New Zealand rate)

✓ Grown employment by 4.8% per year 
(2.4 times faster than the New Zealand rate)

✓ Grown R&D spend by 15.8% per year 
(1.5 times faster than the New Zealand rate)
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A team of over 450 people

Serving customers nationwide 

● 200+ scientists and engineers in R&D Solutions and our 

commercial businesses

● R&D centres in Wellington, Auckland and Christchurch

● 14 Regional Business Partners

95

336
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Our core services to empower innovators
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R&D SOLUTIONS

Leading scientists and 

engineers dedicated to 

solving tough technical 

problems

INNOVATION SKILLS

Giving business the 

knowledge, skills and 

motivation to grow faster

R&D FUNDING

Funding support to help 

businesses pursue ideas 

and realise commercial 

success

CONNECTING 

TO EXPERTS

Advisors and tools that 

connect businesses with 

expertise and 

opportunities, locally and 

globally technical 

problems



Any 
Questions?



“One hundred inspired New Zealand

entrepreneurs can turn this country

around. This is the challenge for us all”

Sir Paul Callaghan, 1947–2012
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info@callaghaninnovation.govt.nz


