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Mass digitisation is influencing all aspects of our lives; 
in the workplace, our homes and across the built and 
natural environments. A double-edged sword, digital 
technology has created significant new opportunities, new 
markets and new value at the same time hastening the 
obsolescence of other products and services and their 
respective providers, especially those not able to embrace 
the change required or comprehend the implications.

Aurecon’s Digital Futures has a single focus, to look ahead 
at these changes and to harness advancements on behalf 
of our clients and partners.

This report is one in a series of publications from 
Aurecon’s Digital Futures, each exploring key areas being 
reshaped by advances in digital technologies such as 
business and economics, the changing nature of work and 
the impacts of new technology. 

This is a people, process, and technology approach that 
considers these areas simultaneously to understand the 
dynamics between them if we are to effectively adapt and 
thrive in this fast changing environment.

The reports are designed to be read together to provide 
a holistic view of how digital technologies are changing 
the world around us and how we and our organisations 
need to adapt.

At Aurecon, we are looking for others who share our 
enthusiasm, see the value of digital innovation and 
strategy and who would like to benefit from our focus on 
the future and our learning. If you have an interesting, 
difficult or unprecedented issue, let’s talk about working 
together on an innovative solution

About Aurecon Digital Futures

Aurecon Technology Vectors2
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It has become a challenge to keep track of emergent, 
current and variant technologies in our industry, let 
alone the many others across all industries and sectors 
in the world. 

That is why we have created this document, a concise 
guide of key technologies pertinent to shaping the future 
of the industry we work in.

We have gone beyond merely replacing a quick Google 
search, or Wikipedia hunt. Instead, we define what key 
technologies are, and assist you in navigating where 
these sit in terms of use and development across the 
industry landscape. Our unique Delta Mapping tool helps 
us tease out nuances in how technological opportunities 
are developing, the scale they are operating within, and 
the speed at which we need to be ready to act for better 
business practice. 

How is this useful? We know that variation exists 
within your businesses and working groups in terms of 
technology understanding, assumptions and awareness. 
Often this means valuable working hours are spent 
aligning views and understanding before any real 
work can begin. 

This guide aims to provide information to assist you 
in cutting through the time taken to identify and 
understand key disruptive technologies, and provide a 
means of clearly positioning them in the landscape.

The term “positioning” here is key. We anticipate there 
will be those who challenge our selection and placement. 

This we encourage. 

Fundamentally, we hope this publication helps you 
and your colleagues have informed, more realistic 
conversations about technologies and their place 
in the Architecture, Engineering and Construction 
(AEC) Industry. 

Aaron Belbasis 
Futures Technology Leader

Noriko Wynn 
Futures Research Leader

While we love our smartphones, apps and gadgets, 
sometimes we can feel overwhelmed keeping up 
with the pace of today’s technological changes. 

Technology Vectors



Table of contents ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������4

Executive summary ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 5

What is technology? ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������6

Delta maps 8

Evolution in detail 10

Application in detail 11

Exploring Key Technology Clusters ������������������������������������������������������������������������������������������������������������������������������������������������ 12

Introduction 12

Cluster 1: Data Capture and Monitoring 14

Cluster 2: Information Management and Communication Technologies 20

Cluster 3: Task Automation, Computation and Analytics  26

Cluster 4: Mobility and Autonomous Technology 32

Cluster 5: Materials and Manufacturing 38

Cluster 6: Energy and Resource Management  44

Drivers of change for technology  50

Where to next 52

References 54

Copyright
This publication is protected by copyright.  

Licence 

This work, except as identified below, is licensed by Aurecon under a 
Creative Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0). 
You are free to copy, communicate and adapt this publication, as long 
as you attribute it as follows: © Aurecon, 2020.

This work contains a derivative of “Wardley evolution axis” by Simon 
Wardley, used under CC BY-SA 3.0 

Table of contents

Disclaimer

While every care has been taken in preparing this publication, Aurecon 
accepts no responsibility for decisions or actions taken as a result of any 
data, information, statement or advice, expressed or implied, contained 
within. To the best of our knowledge, the content was correct at the time 
of publishing. 

Copies of this publication are available on our website at 
www.aurecongroup.com and further copies are available upon request to: 

Aurecon Digital Futures 
PO Box 23061, Docklands, Victoria 8012 
P  +61 3 9975 3000 
E  melbourne@aurecongroup.com  
W www.aurecongroup.com

https://creativecommons.org/licenses/by-sa/4.0/
http://www.aurecongroup.com


Executive summary

Organisations today face unprecedented levels of 
change. Businesses must grapple with enormous 
amounts of data, manage an influx of new 
technologies and negotiate increasingly complex 
operating environments. 

All change has a rate and a direction. To make informed 
decisions, organisations need to understand how fast 
change is coming, and from what direction. Only then can 
businesses act appropriately. 

One of the biggest drivers of change in any human system 
is that of technology. Understanding technology, how to 
use it and when to adopt the next emerging variant is 
critical to the success of organisations across all sectors 
and industries.

New technologies and applications emerge every day, and 
usage is incredibly varied. What is commonplace within 
one industry may be a new concept in another, and as a 
technology matures the ways it is used may change. 

So how can we distinguish between hype and utility? 
Every week there are new flashy announcements about 
the latest breakthrough, or a new type of artificial 
intelligence. 

What is really vital is to identify which technology matters 
in a certain context, and then wrap the right process 
around it to ensure it delivers on the promised benefits. 

This report describes a range of technologies that are 
relevant to the AEC sector. It explores a wide range 
of technologies, from the commonly used, through 
to scientific concepts and opportunities that are just 
beginning to scale. It presents a new framework viewed 
through Delta Maps, designed to understand and 
navigate technology trends. 

We hope this approach helps you make more 
informed decisions about how and when to respond 
to technologies as they become relevant to designing, 
building and managing the built environment and 
infrastructure. 
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What is technology?
It is nearly impossible to separate technology 
from human existence� Even before modern 
humans evolved, our ancestors were crafting 
stone tools and cooking with fire� 

But the human story is not merely about how 
we shape and create technology, but also how 
technology then shapes and changes us, our 
biology, our interactions, our societies and our 
environments. Technology has turned humans 
into the ultimate ecosystem engineers, to the 
point where there is no part of the earth’s 
surface that has been left untouched by our 
development and use. 
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Technology provides the fundamental tools 
and associated processes to deliver a desired 
outcome. This may be a product, an object, 
a piece of software, an algorithm or an 
interaction. The outcome could be physical and 
tangible, or it could be digital, it might be art, or 
it could be industrial efficiency. Technology can 
take many forms, and so it is tricky to develop a 
concise definition. 

In this report we focus on technology as the tools, 
machines and processes that are used to create value in 
a modern economy. This interpretation is based on the 
concept of technology that developed out of the industrial 
revolution. 

In 2020, we are at the cusp of what many are calling the 
Fourth Industrial Revolution – further popularised as 
“Industry 4.0” – where the availability of information and 
communications technologies converge with physical and 
biological sciences to create new interfaces between the 
digital and physical worlds. This is predicted to be just 
as disruptive as the advent of the steam engine in the 
first industrial revolution, or the rise of mass production 
and electricity in the second, and personal computing 
in the third. 

Connectivity
We are now able to connect 
objects, devices and infrastructure 
together to share and receive 
information in ways that transform 
our understanding of infrastructure 
and the built environment.

Computing power
The availability of computing power 
to process data and information 
has grown rapidly. As a result, ways 
of working and viewing problems 
that were previously considered 
too hard or expensive have become 
common practice. In turn, this opens 
up avenues for new information, new 
algorithms and new insights that 
were previously unavailable at scale.

Ubiquity of data
Our ability to connect and obtain 
data is so prevalent that it changes 
how we make decisions, plan 
and process. 

There are four key drivers of change for the AEC industry 
in Industry 4.0:

Design
Specific to the AEC industry, the three 
drivers described above combine to 
change what we can design, and how 
we do it. Previous limitations and 
constraints are now dissolving.

7Aurecon Technology Vectors
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Delta maps
Aurecon uses a simple, but powerful framework 
to understand and anticipate technological 
change. We developed a tool called a Delta Map 
to consider and present technologies in a way 
that is easy-to-view and compare.  

Delta Maps allow us to understand the position of each 
technology in the digital landscape, to identify blind 
spots and to anticipate change. They provide a viewpoint 
through which technology can be considered according to 
its current and anticipated use and value. To make  
Delta Maps, we consider and organise technologies 
according to two dimensions:  

• The Evolution characteristics of a technology. This 
dimension captures the effort, risk and capital required 
to use the technology globally.  

• The Application of a technology to an industry. This 
dimension explores the depth that the technology has 
been applied to an industry at scale.  

Moving an opportunity across the map relies on both 
a shift in Evolution, and a change in Application. These 
components together denote the individual direction and 
magnitude of the dynamic trend which we label as  
the Technology Vector. 

To understand technology Evolution, we consider where 
each technology currently sits, and the opportunities it 
presents in a global environment. Through this approach, 
Evolution becomes a descriptor of the level of capital 
required to deliver a technology and the efficiency, risk 
and effort associated with it.  

To understand technology Application, we identify 
whether a given sector or industry considers a technology 
Business As Usual, or if it is still being piloted and tested 
across three horizons. This dimension considers how easy 
it might be to access, implement and scale technology in 
a given sector.  

Layering strategic frameworks on Aurecon’s Delta 
Maps allows us to diagnose if and how a technology 
can be implemented, breaking down the noise and 
hype that often surrounds new trends, innovations and 
developments. An example being the application of 
competitive Red and Blue Oceans1, where we can identify 
the strategic approach we must apply with respect to the 
level of market competition for the technology.

Once the signal is found amongst the noise, radically 
different decisions can be made about what matters and 
what does not for your business. 

1 https://www.blueoceanstrategy.com/tools/red-ocean-vs-blue-ocean-strategy/

https://www.blueoceanstrategy.com/tools/red-ocean-vs-blue-ocean-strategy/
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Case Study
Machine Learning on a Delta Map 
We developed Delta Maps because, despite recent 
exciting advances, it can be difficult to unravel the 
promise from the reality of new technologies. Not all 
technologies are ready to be applied at scale, nor are 
they necessarily easy to apply to different industries and 
in varied business environments. 

Machine Learning (ML) is a good example. Simply 
speaking, ML represents a group of technologies that 
incorporate statistics, computational algorithms and the 
processing speeds to solve challenges faster than was 
previously possible. It’s a hot topic for many industries 
and businesses, and is often assumed to be a technology 
that can be easily procured and applied at scale. 

But is this truly the case? 

If we place machine learning on a Delta Map as 
shown below, the Evolution scale (horizontal axis) 
shows us that most machine learning models are 
custom built, requiring highly specialised knowledge 
and skills, and cannot be bought off the shelf. 

On the Application scale (vertical axis) we see ML 
application in the AEC industry is still being piloted 
and tested, and is not yet part of business as usual. 

The Delta Map allows us to understand the current 
applicability of ML as a Custom Built Horizon 2  
activity which still presents as a Blue Ocean 
opportunity. Consequently, we are able to make 
informed decisions in how we build, scale and use 
ML. In understanding where it is positioned now, 
we can anticipate where it will go, and build our 
strategies, investments and actions accordingly. 
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Evolution in detail
Machine learning! Internet of Things! Hydrogen 
as a fuel! Each new scientific discovery or 
breakthrough often generates significant noise 
and excitement about the technology’s potential 
application. But a lot of hype does not mean a 
technology is necessarily ready to be adopted by 
organisations or individuals. 

To explore and understand how evolved a technology 
actually is, we use the Evolution scale developed by 
Simon Wardley2. This scale demonstrates that every 
activity, process, knowledge, market or practice evolves. 
Everything starts as a rare and poorly understood 
concept, and then evolves due to supply and demand 
competition to become widespread and ubiquitous. 

At the far left end of the Evolution scale are Genesis 
activities, where failure is expected and tolerated, and 
knowledge is very fresh. These technologies require 
significant experimentation and agility to reduce risks 
and increase outcome reliability. We characterise Genesis 
technologies as truly novel and untried, often developed 
by specialists in dedicated and highly refined research 
environments.

After passing from Genesis to the Custom and Product 
levels, Commodity activities at the far right end of 
the Evolution scale consider failure as completely 
unexpected. Instead, here the focus is on reliability and 
redundancy: such technologies are seen as an ongoing 
part of doing business. 

Evolution becomes a descriptor of the level of capital 
required to use a technology, and the efficiency, risk 
and effort associated with it. As technologies evolve, 
ecosystems of supply chains, educators, providers, 
regulations and uses emerge. Depending on the level 
of Evolution of a technology, this measurement can 
describe how easily it can be used and applied, the 
possible constraints to scaling its use, and how this may 
change over time. 

Viewed through the Evolution lens, it is clear that poor 
decisions can result when businesses expect and plan for 
Genesis technologies to operate like Commodities, and 
vice versa. 

The Wardley Evolution Scale
Wardley’s Evolution classes a technology, along with 
activities, data, practices and markets, into four 
categories along a continuum, that starts at genesis, 
moves through custom built, through to a product and 
ends at commodity.

These four terms are generic descriptors for a range of 
characteristics representative of the level of evolution the 
technology or opportunity presents.

Genesis Custom Product Commodity

The Market is Undefined Forming Growing Mature

Users think it is Different 
and confusing

Leading edge 
and emerging

Common and 
disappointed if 
not available

Standard 
and expected

Failure is Expected 
and tolerated

Unsurprising but 
disappointing

Mostly unexpected 
and not tolerated

Completely 
unexpected 

and surprising

Knowledge Novel Hypothesis Theory Accepted

2 https://blog.gardeviance.org/2014/03/on-mapping-and-evolution-axis.html 

https://blog.gardeviance.org/2014/03/on-mapping-and-evolution-axis.html


11Aurecon Technology Vectors

Application in detail
While the Evolution scale helps us understand 
how evolved a technology is, it is also 
important to understand Application: how the 
technology has been adopted and applied within 
an industry.

To do this, we use the Three Horizons model developed 
by management consulting firm McKinsey3. This approach 
categorises a technology into one of three groups 
according to whether it is new and emerging, undergoing 
commercialisation and transition, or part of business as 
usual in an industry or sector.

H1
Horizon 1 – The use of the technology is 
widespread. It is part of doing Business As 
Usual (BAU). The focus is on optimisation and 
maintaining utilisation at scale. 

H2
Horizon 2 – The use of the technology 
is focused on scaling and validating the 
technology within an industry. Here, 
commercialisation of the technology and 
exploring and establishing the commercial 
applications are relevant.

H3
Horizon 3 – The use of the technology is new 
and emerging. This category is about testing 
the basic applications of the technology in 
the industry, and identifying the hypothetical 
commercial propositions and proving 
feasibility.

As reflected in the diagram below, H1, H2 and H3 are 
not discrete categories but operate along a continuum. 
Understanding how a technology is applied within an 
industry helps to understand how much effort is required 
to implement it within a business, and set realistic 
expectations for return on investment.

This approach acknowledges that the application of 
technology across and between industries, sectors and 
countries is uneven. While a technology might be mature 
and commonly used in one industry, in another it might 
not yet be fit for purpose without significant testing. 

Consider the case of remote control drones. Used for 
years now in the media and entertainment industry to 
capture interesting footage and images from above, 
drones have only recently being applied in the AEC 
industry for data capture and condition assessment 
of assets. In order to use drones in the AEC sector, the 
processes and technology itself are still being tested and 
commercialised for this specific application. So drones are 
positioned in the H2 category in AEC. 

H1

H2

H3

BAU focus on  
optimisation and  
utilisation at scale
Characterised by:
• Ubiquity and 

are widespread 
• A managerial mindset 
• Technologies that 

are mature and 
competitively commercial

New, emerging and 
transformative
Characterised by:
• Experimentation 

and novelty  
• A visionary mindset 
• Technologies that 

are in the R&D to 
pilot stage 

3 https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/  
 enduring-ideas-the-three-horizons-of-growth

Commercialisation  
and transition
Characterised by:
• Developing markets and 

growing market share  
• An entrepreneurial  

mindset 
• Technologies that 

are shifting from pilots 
into commercial scales

https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/enduring-ideas-the-three-horizons-of-growth
https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/enduring-ideas-the-three-horizons-of-growth


Exploring Key Technology 

Clusters

New and emerging technologies challenge 
and disrupt the way we access, communicate, 
understand and deliver information. Exciting 
opportunities in the AEC sector stem from these 
digital developments. 

But those of us in business must be able to clearly 
decouple and understand both the readiness of a 
technology to deliver a desired outcome, and our 
capacity to adopt that technology for realistic use. 
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Exploring Key  
Technology Clusters 
New and emerging technologies challenge 
and disrupt the way we access, communicate, 
understand and deliver information. Exciting 
opportunities in the AEC sector stem from these 
digital developments. 

But those of us in business must be able to clearly 
decouple and understand both the readiness of a 
technology to deliver a desired outcome, and our 
capacity to adopt that technology for realistic use. 
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Aurecon’s Delta Maps tool assists to understand 
both readiness and ability to adopt technology 
by considering the strategic dimensions of 
Evolution and Application. Importantly, we 
can then see and understand where individual 
technologies sit right now, and whether they are 
clustering or dividing from other technologies.

So the goal of this document is to apply Delta Maps to 
help you navigate the changing landscape of new and 
emerging technologies. 

At any given moment in time, the global development 
and readiness of a particular technology – its Evolution 
(horizontal axis) – is constant. However, the viewing lens 
for adoption and thus Application (vertical axis) of a 
technology can vary by circumstance. Depending on your 
goal, the Application lens can focus on adoption across 
an entire industry, or be particular to a singular team. 

Through varying the lens for Application (the Three 
Horizons scale), any one single technology can be 
represented across numerous maps. It’s this flexibility in 
viewpoint that underpins why we think the Delta Maps 
approach will be particularly useful to you, as a manager 
or practitioner working in AEC. The Delta Maps are a 
powerful tool for observation and can unlock innovation 
and opportunities relating to technologies. 

To do so, we have broken the technologies into two major 
groups, and further into six main clusters. 

1. The first group explores data, and its pathways 
from generation through to understanding. Included 
are technologies necessary for capturing quality 
data, those involved in data management and 
communication, and finally technologies required for 
interpretation and viewing of resulting insights:

• Data Capture and Monitoring

• Information Management and Communication

• Task Automation, Computation and Analytics 

2. The second group looks at the opportunities 
unearthed by streamlined data pathways. It includes 
the new technologies that allow us to perform tasks 
in novel and exciting ways, those that facilitate 
better insights and analytics, technologies that 
drive autonomous systems, explore new materials 
and open up manufacturing methods, as well as 
technologies that allow us to create better practice 
for sustainable energy and resource use:

• Mobility and Autonomous Technologies

• Materials and Manufacturing

• Energy and Resource Management

Information 
Management and 
Communication

Materials and 
Manufacturing

Task Automation, 
Computation 
and Analytics

Data Capture 
and Monitoring

Mobility and 
Autonomous 
Technologies

Energy and  
Resource 

Management

Exploration Opportunities
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Cluster 1

Data Capture and Monitoring
The emergence of remote sensing technologies 
mean the old ways of capturing data are gone. 
Cartographers don’t need to dangle precariously 
out of helicopters and hand-draw maps 
anymore. Technicians are freed from the need to 
be attached to a clipboard all day taking notes 
on site. Engineers monitoring our environments 
are not required to physically visit endless 
valves, gauges and meters. 

The tools we use for capturing both discrete and 
continuous datasets from our environment is in constant 
Evolution. Technological developments across numerous 
industries are translating through to the AEC industry. 

As we adopt these technologies and processes, we build 
new opportunities beyond the limitations of incumbent 
legacy techniques and hardware, requiring new skills, 
processes and ways of thinking about the data we collect.

Access to sensor-equipped technologies like rovers and 
drones means we can capture valuable measurements 
from a distance, from numerous locations and from new 
vantage points. 

Distributed sensor networks provide valuable long-term 
data capture solutions for weeks to months to years, 
reporting on various parameters in-field and offering  
real-time field monitoring for rapid response. It is with 
these technologies that we are able to change the speed 
at which we gain an understanding of the world we 
work within.
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What we see on the Delta Map
• The near global presence of smart devices is fuelling 

a digital data capture culture, where organisations 
are taking full advantage of mature platforms and 
demonstrate a growing adoption of mobile devices and 
their applications to increase the efficiency of in-situ 
digital data collection. 

• Computational power and processing are aiding the 
increased use of more capable imaging systems. Better 
sensor and lens technologies are broadening the scope 
of what a typical “camera” can do in the field, where 
increased resolution and sensor configurations are 
opening widespread opportunities in 3D capture using 
photogrammetry, previously only possible through 
laser scanning. Additionally, sensors capable of 
capturing broad spectrum wavelengths that the human 
eye cannot, is affording a greater understanding of 
performance and analysis.

• Laser scanning technology is being significantly 
advanced through the cross-discipline adoption of 
improvements funded by the needs of autonomous 
vehicle research. The mobility of scanning is allowing for 
smaller and more portable systems at more affordable 
costs.

• A key factor in our ability to quickly capture more 
detailed information is the easier access and 
deployment of short- and long-term platforms that host 
sensor systems. Remotely, or autonomously piloted 
vehicles in the air, on land, or water have provided 
invaluable platforms to gain improved proximity, or 
frequency to our data capture sensors. Development 
of consumer focused drone technology has lowered 
cost restrictions to industry, and significantly capable 
off-the-shelf solutions are proving essential in efficient 
data capture workflows. Restrictions in regulation and 
policy and ongoing demonstration of safety measures 
are key limitations to their broader adoption.

• Consumer Internet Of Things (IOT) is growing, but 
the major benefits exist in the growing connections 
afforded to us by Industrial IOT. Greater connection 
to traditional operational equipment (e.g. SCADA) is 
resulting not only operational insights, but also asset 
performance and monitoring. A convergence to common 
communication protocols and architecture needs to be 
addressed across the industry to allow for increased 
adoption.

Data Capture and Monitoring
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Key Trends
SLAM LIDAR 
LIDAR – Light Detection And Ranging – 
is a remote sensing method that uses 
reflected infrared laser light to detect and 
identify objects. 

SLAM – Simultaneous Localization And Mapping – 
uses LIDAR and other data to build a real-time map. 
It’s a multistage process that includes alignment of 
sensor data using a variety of algorithms. The mapping 
calculations occur at a very fast rate within a graphics 
processing unit. 

Investment in autonomous vehicles has seen rapid 
development in SLAM LIDAR technologies, a core element 
of how the vehicles “see” and navigate. Cross-industry 
repurposing is seeing this technology mounted on 
numerous platforms (drones, rovers, handheld devices) 
for rapid 3D capture of our environments. As this 
emerging opportunity grows, we must adapt to handle 
and process the volume and frequency of data created. 

Industrial IOT
Internet of Things (IoT) refers to diverse devices 
connected to the internet, giving those “things” 
the ability to collect environmental data and 
send it to a remote device. 

In the context of industry, IoT is exciting as it provides 
capacity for interconnectivity within operation critical 
infrastructure. For example, it will allow for wireless 
interconnection between all the components in a 
production line on a wide and fine-grained scale. Tasks 
may be evaluated with detailed data and real-time 
responses. However, the reality is not quite there yet. 
Divergence in solutions, incompatible connectivity 
protocols and lack of technological consensus are 
preventing most industrial IoT opportunities from 
scaling past pilot phases. Limited IoT applications in 
AEC are currently seen in cost estimation, data sharing, 
sustainability and automation in buildings operations.

Data Capture 
and Monitoring
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UAV Data Capture
Unmanned aerial vehicles (UAVs) – drones – 
mounted with sensors offer an efficient and 
cost-effective method to collect data for civil 
and building projects. 

Sensors can include cameras, radar and LIDAR, and 
thousands of data points can be collected in a very 
short time. In AEC, drones are currently used for image-
capturing, surveying and photogrammetry but their 
uses are expanding as technologies develop further to 
address issues such as indoor usage, range and battery 
duration. Over the last decade the technology has rapidly 
enhanced our ability to rapidly capture visual and non-
visual information otherwise restricted by cost or access. 

However, even as costs are dramatically decreasing, 
deployment of these systems are being limited by 
the regulatory frameworks that guide safe aviation 
operations and the slowed innovation in the enterprise 
drone space due to the strong market monopoly held by 
the limited hardware providers.

Cubesats
Over 2000 satellites currently circle our planet. A 
growing proportion amongst these are cubesats, 
the small, lightweight, cheap-to-launch satellites 
that have disrupted the large, heavy and 
expensive earlier models. 

Cubesats have been used in low-Earth orbit for around 15 
years, typically for applications such as remote sensing 
and communications. Constellations of these specialised 
satellites will change the rate at which we can access 
global imagery and increase our ability to provide high 
speed internet to the world. 

As we see more private entrants into satellite delivery, 
costs coupled with the weight savings, are dramatically 
increasing the competition and innovation cycle 
within the technology utilised on these platforms. 
Improvements in satellite sensor capabilities, higher 
resolutions, non-visible wavelengths and the increased 
coverage of the earth will disrupt even newer aerial 
capture techniques. 
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Trend Explainers
Wireless Device 
Tracking 
Utilisation of a digital 
device’s unique ID to 
track the position and 
movement of an asset or 
individual within a space 
while connected to a 
wireless network.

Autonomous Rover 1

The remote ground-based 
capture of imaging or sensor 
data using an autonomous 
or remotely piloted rover 
that can access unsafe 
or difficult areas that are 
unsafe for humans to reach.

Internet of Things (IOT)
The decentralisation 
and distribution of 
information generation 
from non-traditional 
sources, from anything, 
due to technological 
advancements in sensor and 
communication equipment.

Multi-spectral Imagery
A technique to capture 
imagery data across 
multiple wavelengths 
in the electromagnetic 
spectrum allowing 
for specific analysis 
traditionally not available 
to the human eye.

Computational 
Photography
Digital photography 
techniques that go beyond 
the limitations of the 
physical equipment (i.e. 
glass clarity, shutter speeds) 
to digitally enhance and 
extend image output 
through algorithmic means.

Mobile Device Data 
Capture
The use of modern mobile 
devices (smartphones, 
tablets) to collect structured 
data from the field, allowing 
for the incorporation 
of real-time analysis 
and cloud connected 
information networking.

On-demand Satellite 
Imagery
The capture and use 
of earth imagery using 
satellites, with the ability 
to access up-to-date, 
on-demand satellite 
imagery of a focus location 
or area due to newer 
satellite constellations 
being launched.

Photogrammetry 2 
A computational 
technique where multiple 
simultaneous or sequential 
images of a target from 
different perspectives 
are used to reconstruct 
a 3D representation 
of the object.

Data Capture 
and Monitoring

1 2
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Through Wall Scanning
The detection and tracking 
of utilities, objects and 
humans through a wall 
using electromagnetic 
propagation. Recent use 
of Wi-Fi, AI and other 
processing tools allow 
tracking with high accuracy.

Ground Penetrating 
Radar
Non-destructive subsurface 
imaging and mapping of 
the ground using pulsed 
electromagnetic radiation. 
Most often mounted on 
a trolley and pulled along 
the surface, but advanced 
approaches have been 
used on low flying aircraft.

Mobile Laser Scanning3 

The collection of imagery, 
geospatial data, 3D point 
clouds and other data 
using a portable setup or 
mobile vehicle fitted with 
cameras, GPS, LIDAR and 
other remote sensors.

Remote Physical 
Specimen Collection
The use of robotic 
collection vehicles 
(rovers, drones) to collect 
or sample physical 
specimens in difficult 
access environments for 
later analysis, such as 
water, gases and soil.

Solid State Lidar
A LIDAR unit built entirely 
on a silicon chip with no 
moving parts. Affording 
lower production costs, 
greater robustness and 
smaller sizes. Expected 
to bring down the cost of 
autonomous vehicles and 
increase spatial awareness.

360-degree 
Photography
The capture of 360-degree 
imagery using multiple 
camera sensors with  
high-angle fisheye lenses to 
provide greater immersive 
and spatially aware 
content for those viewing 
the imagery.

Radiation Energy 
Detection
The detection of  
non-ionising and ionising 
radiation using portable 
monitoring devices 
to determine safe 
working levels and/or 
malfunctioning equipment 
through remote capture.

Thermal Imagery 4
The use of thermographic 
equipment to capture 
thermal radiance 
of an object in the 
long-infrared range of 
the electromagnetic 
spectrum presenting 
information not visible to 
the human eye.

2 3 4
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Cluster 2

Information Management and 
Communication Technologies
Managing information is vital in business, and is 
particularly crucial now that new technologies 
allow us to collect and draw insights from 
unprecedented volumes of data. 

Technologies that allow us to reliably communicate data 
and information to others is key to reducing operational 
risks and uncertainty.

In AEC, real-world data collection is now at the point 
where replicas of physical items can be created. When 
managed well, this information becomes a “digital twin” 
and drives technologies such as Building Information 
Management (BIM) and Internet of Things (IoT). These 
advances are changing the way we construct and monitor 
our projects. 

As the value of data grows, so does the importance 
to protect it. With increase in information sharing and 
communication across the globe, tools for cybersecurity 
and encryption have become paramount. Enabling greater 
file access limitations and encryption are key when the 
information is not intended for wide distribution. 

Growth in use of distributed ledger technologies 
(blockchain) mean that information can be stored and 
distributed as near immutable public records. This 
creates new opportunities for industry transparency and 
accountability.  
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What we see on the Delta Map
• Tried and tested data storage and management 

technologies (PDFs, databases) are now mainstream 
within Horizon 1 as products and commodity solutions. 
Organisations and the AEC industry need to decide 
whether they’ll try and adapt to newer information 
technologies, or wait it out until advances arrive with 
the next wave of Horizon 2 development. Decisions 
relating to cost compromise and confidence to change 
will be a part of these equations. 

• Although seen in other fields of business, cloud 
technologies (and the increased collaboration 
opportunities afforded by these) are growing but 
not yet fully adopted in AEC industries. As the global 
deployment of datacentre infrastructure increases, 
reduced lag time and improved file transfer speeds will 
address concerns hampering adoption.

• We expect to see huge advances in information 
management due to newer database methodologies 
(e.g. graph databases) and the analytics and knowledge 
management they afford. However, these are not yet 
readily adopted. Organisations are still undergoing 
transition and building confidence around older 
variants and they may not yet understand the 
opportunities that come with a hybridised approach.

• Long-range communications through small-scale 
infrastructure gateways are becoming more prevalent 
with the growing adoption of IoT. However real-
world examples of such networks are still bespoke 
and custom built. Rollout of low-power, wide-area 
communication networks that employ mesh networking 
will assist in driving ease of deployment of connected 
sensors across the entire industry. Addressing 
robustness and security will remain critical as this 
develops further towards the Product space.

• The next iteration of cellular communications (5G) 
is now being deployed across the globe. It brings 
advantages to improving connectivity but exists as 
an evolutionary, not revolutionary technology. Care 
must be taken in its adoption to fully understand the 
advantages and limitations the technology affords in 
augmenting Horizon 1 business solutions.

Information Management and Communication Technologies
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Key Trends
Digital Twin
A digital twin is a digital replica of a physical 
model: the two models are integrated through 
data exchange in both directions. Information is 
continuously updated and can be visualised in 
several ways. 

Application of digital twins is becoming increasingly 
realistic due to advances in IoT technologies and  
internet-enabled connectivity and data collection in 
urban environments. In industry, simulation testing 
applied to a digital twin allows for detailed optioneering 
and can assist in the prediction of conditions in both 
design and operational environments to enhance 
decision-making. In manufacturing, digital twins allow 
products to be tracked and monitored, and may provide 
real-time status on machine performance and production 
line outputs. 

At present, connecting the various digital twins created 
at different stages of a product’s life cycle still remains 
a challenge. The handover and interconnection 
between these models are yet to be clearly aligned 
across the fragmented solutions in the market. Given 
the critical nature of these models and the readiness 
of the technology, this should pose as a high-focus 
priority in AEC.

Cybersecurity
Cybersecurity refers to the state of being 
protected against criminal or unauthorised use 
of electronic data, or the range of practices that 
exist to achieve this. 

While historically the term typically applied in defence 
and intelligence scenarios, the scope of cybersecurity is 
becoming broader as Big Data, IoT and Industry 4.0 start 
to impact organisations globally. Cyber vulnerabilities 
are important to manage when physical systems such as 
machines, shop floors and plants are connected by the 
internet. Issues to consider include cyber-attacks, system 
vulnerabilities, cyber threats, risks and countermeasures. 

As we continue to digitise and automate operations 
and infrastructure, cybersecurity becomes paramount 
to limit organisational risks, to manage threats to 
access and control systems, and to maintain privacy 
and security. Ignoring cybersecurity is not an option for 
any organisation that utilises any form of data: it is a 
preventative measure commoditised across industries, 
and adoption should not be neglected.

Information Management 
and Communication
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BIM (Building Information Modelling) 
In AEC, BIM technology allows for the digital 
representation of a building as a virtual model. 
The model is geometrically accurate and fully 
integrated, and useful across the lifetime 
of a building: planning, design, construction 
and operation. 

BIM integrates people, systems, and business structures 
and practices into a collaborative process to reduce 
waste and optimise efficiency. Other benefits include 
faster and more effective processes, better design, 
controlled whole-life costs and environmental and 
lifecycle data, better production quality, automated 
assembly and improved customer service. 

Converging international standards are creating more 
cohesive integrations of BIM. Mandatory alignment to the 
compliance with these standards is increasing across the 
industry, and fuelling better structure and management 
of the information generated during the design phase. 
Regulatory governance across the globe is driving an 
increase in the rate of adoption.

Blockchain
Blockchain is a distributed ledger technology 
that stores or transfers data across the 
internet. It holds potential as a technology 
to facilitate improved contract and project 
management processes through increased 
transparency and trust. 

For smart contracts, blockchain can be applied to 
transactions that take place between verified parties. The 
data relating to the transaction is referred to as the block, 
and once all involved parties agree on the transaction the 
block is added to the blockchain as an unalterable record 
of transaction. Blockchain allows for the elimination 
of a third regulatory party by still maintaining trust, 
simplifying transactions and presenting an opportunity 
to reduce costs for business while maintaining a clear 
audit trail.

In AEC, blockchain may encourage consensus, 
transparency, accountability and control but it does 
require an industry that is reliably digitised. Blockchain 
is not always suited to be a direct replacement for 
current information management systems. At times, it is 
inappropriate in this regard due to greater exposure of 
data to viewers, and higher resource demand needed to 
maintain it.
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Trend Explainers
5G Cellular
5G is the next step in 
evolution of many cellular 
networks across the globe, 
offering increased speed 
and reduced delay in service 
for users, and will greatly 
increase the expansion of 
IoT in metro areas. 

Big Data
A representative state of 
scale at which information 
is being created as data, 
at both high volume and 
complexity never before 
seen in history, and the 
necessary techniques 
utilised in managing and 
extracting insights from 
these datasets.

Low Power Wide Area 
Networks (LPWAN)
LPWAN allow for long 
distance communication 
of small-packet datasets 
using alternate radio 
protocols and hardware at 
significantly reduced power 
demands to traditional 
cellular networks. An 
important player in the 
growth of IoT. 

Smart Contracts
Digitally encoded contracts 
using blockchain that 
automatically execute 
when predetermined terms 
and conditions are met, 
facilitating a collaborative 
agreement without the use 
of a trusted third party 
for security.

DNA Digital Storage
Utilisation of synthesised 
DNA strands as a means to 
store, encode and decode 
binary data. It can achieve 
significant storage density, 
but has limited read/write 
performance.

Interactive Dashboards
An interactive web-
based tool that presents 
data-driven business 
intelligence information to 
decision makers, allowing 
for customisation and 
interrogation of critical 
metrics to better analyse 
and inform how an 
organisation is performing.

Satellite Internet 1
The transmission of 
networked internet 
communications across 
the earth using satellites 
in orbit, affording global 
coverage even in remote 
areas. Cost, bandwidth and 
speed have limitations in 
current systems.

Data Encryption 
Implementation of data 
security mechanisms that 
protect valuable data from 
unwanted or malicious 
access through algorithmic 
encoding practices. 

Information Management 
and Communication

1
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Li-Fi Communication 2
Wireless communication 
using visible and invisible 
light, with significant 
improvements in security, 
speed and bandwidth 
over radio frequency 
equivalents. Systems 
can be incorporated 
into standard domestic 
and office lighting 
environments.

Cloud Collaboration
The use of cloud 
infrastructure to host 
and provide an online 
networked space for teams 
to work collaboratively on 
activities such as creating 
and editing information 
or documents. 

Databases 3
Information storage 
mechanisms that 
incorporate within their 
digital architecture 
efficient storage and 
retrieval of structured and 
unstructured datasets.

Interactive Reports 4
Delivery of analytical 
reports through an 
interactive digital format 
that allows for greater 
information density and 
reader intuition over 
standard printed or  
PDF-style deliverables. 

Graph Databases
An alternative information 
storage database 
structure that focuses on 
relational links between 
entries in a dataset. 
The structure allows 
the user to apply graph 
theory to the dataset, 
which creates powerful 
insights for prediction and 
recommendation.

Data Centre
Infrastructure
The collection of computing 
infrastructure, networking 
and management 
technologies that power 
entire data centres. 
Such facilities manage 
and provide secure 
and redundant cloud-
based file storage and 
computation services.

Collaborative Project 
Workspaces
Digital project delivery 
environments that 
integrate delivery software 
into a single end-to-end 
workspace ecosystem. 
These ensure enhanced 
project governance, 
transparency and 
collaboration. 

Cloud Storage 
A form of computer 
information storage where 
hosting of and access 
to data is distributed 
over multiple datacentre 
servers, colloquially 
known as “the cloud”.

1

2

3
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Cluster 3

Task Automation, 
Computation and Analytics 
Data fuels the digital era, and we have it in 
abundance: never before has the world seen 
such a scale of information production. We can 
take advantage of this opportunity, and maintain 
the pace of change, through smart application 
of new tools, analytical methods and ways 
of thinking.

Proliferation of data-driven insights fuelled by growing 
interest in data science can already be seen throughout 
the global AEC industry. It is becoming the new norm 
by which modern organisations make evidence-backed 
OPEX and CAPEX decisions in an effort to maximise 
organisational efficiency.

But dangers still exist. Problems arise when complacency 
and apprehension to change translate into adherence to 
legacy methods and technologies. 

When this occurs, businesses may experience growing 
information debt or inability to gain new insights and 
productivity when the rate of data production becomes 
higher than the ability to perform the necessary data 
processing to extract the insights.

Automation and process improvements afforded by newer 
practices and tools are reducing the resources required 
for tasks. Integration of computational and parametric 
workflows allow teams to work in parallel, and with 
greater agility. This is unlocking new opportunities in 
exploring design alternatives and optioneering to unlock 
greater satisfaction across all stakeholders in a project. 
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What we see on the Delta Map
• Growing adoption of artificial intelligence (AI), primarily 

machine learning tool outputs, is already clear. We’re 
seeing huge changes as these technologies hit a mature 
Custom state, prompting greater confidence and thus 
adoption as solutions find readiness within Horizon 1. 

• Industries would traditionally solve low-complexity 
and labour intensive problems through moving 
work to a region with a lower-cost overhead. Now 
as an alternative, we see industries apply Horizon 1 
computational and automation technologies to explore 
whether a problem can be reduced in its complexity or 
resource dependency.

• Although there is a band of technologies sitting in 
upper Horizon 2 that are recognised as disruptors in 
other industries – examples include computer vision 
and edge AI platforms – these have not yet found 
a wide adoption across AEC. However, an earlier 
wave of Horizon 2 Products – text mining and object 
recognition algorithms – are increasingly available and 
ready to enter our Horizon 1 as scaled cloud solutions 
and established code libraries within traditional 
engineering software solutions.

• We see greater depth of insights due to increases 
in both availability (quantity) and understandability 
(quality) of data. This is fuelling increased adoption in 
Custom machine-learning and coding solutions within 
the Horizon 2 space. Workforce limitations in accessing 
those with the high-demand skills is one limitation to 
widespread adoption.

• Task automation is already having an impact on 
computational design tools and design practice, 
allowing for greater optioneering and exploration 
across Horizon 1.

• It’s hard to ignore the allure of general AI intelligence 
and quantum computing. As Horizon 3 Genesis 
technologies, it will still be decades before we see 
these two approaches applied at scale, they will 
eventually bring about unprecedented changes: every 
technology and industry will be affected.

Task Automation, Computation and Analytics
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Key Trends
Machine Learning
Machine learning is one of the technologies that 
makes AI possible. It refers to application of 
computers for executing tasks through “learning” 
in a way reminiscent of human intelligence and 
decision-making. 

Machine learning relies on algorithms that analyse large 
volumes of data to improve decision-making performance 
over time. The algorithms can range from basic decision 
trees to artificial neural networks that classify information 
by mimicking the structure of the human brain. Highly 
refined machine learning can incorporate predictive and 
anticipatory qualities. 

In AEC, machine learning is already revolutionising 
cost estimation and planning, design, risk mitigation, 
productivity and safety, and enhancing existing 
operations. Although resources are being dedicated to 
upskilling and training, there is still a relatively small pool 
of engineers and data scientists who have sufficient skills 
to apply machine learning in the AEC industry at scale.

Computational Optioneering
Optioneering involves the systematic 
examination of multiple design permutations, 
parameters and performance indicators to 
achieve an idealised design. 

Computational optioneering is now real due to increases 
in interconnectivity tools and data transferability 
between relevant software. It takes advantage of 
advances in digital design and representation of projects 
(i.e. digital twins, BIM). This allows for the requirements of 
a design to be balanced in consideration of the numerous 
stakeholders and constraints early in the design process. 
Holistic and responsive models can be created that 
can adapt to later stage changes in the design process. 
Computational optioneering allows consultants and 
collaborators to consider the impact of each product 
or design method on aspects such as a project’s cost, 
environmental footprint and safety issues. Increasingly 
AI and machine learning are being incorporated into this 
methodology to improve the speed and breadth of the 
selection process. 

Task Automation, 
Computation and Analytics
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Natural Language Processing
Natural language processing (NLP) is a core 
component of AI, and encompasses technologies 
related to the analysis, interpretation 
and generation of text and speech-based 
natural language. 

Common consumer applications are seen in Google 
Translate, and dialogue systems underpinning Google’s 
Assistant, Apple’s Siri and Amazon’s Alexa. NLP allows 
for greater verbal interaction and intuitive control of 
complex systems, a key future advantage to engaging 
a more diverse and capable workforce. The technology 
has advanced rapidly over the past 10 years due to the 
vast amount of language data being produced, shared 
and recorded in electronic and spoken forms. NLP is 
becoming increasingly useful in speeding up data sorting 
and document organisation and analysis. The technology 
will play a key part in lowering the complexity of operating 
engineering systems in the future.

Generative Design 
Generative design is the process through which 
computer algorithms produce designed solutions 
under the guidance of objectives and constraints. 

While inherently a goal-driven process, this approach can 
organically create a range of solutions that may not have 
been considered by a human design team due to time or 
resource constraints. Generative design commonly uses 
evolutionary solvers and shape topology optimisation 
algorithms to explore a range of solutions and shapes. 
In the real world these have allowed engineers and 
designers to reduce weight, cost and time in applications 
across AEC, as well as aerospace, automotive industries 
and soft robotics. Advances in manufacturing 
techniques – such as 3D printing – are helping to remove 
manufacturing constraints and take advantage of optimal 
designs that would have otherwise been impossible 
to fabricate.
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Trend Explainers
Artificial General 
Intelligence
Advancement of AI to a 
stage where it is capable of 
comprehending, learning 
and resolving intellectual 
tasks at an equivalent level 
to the human mind.

Design Configurators
Interactive multi-criteria 
configuration tools 
that allow rapid design 
through the optioneering 
of predefined parameters 
and component 
assembly automation.

Machine Learning PaaS
Accessibility of machine 
learning tools and 
modules through an online 
Platform as a Service 
(PaaS) provider, minimising 
the initial outlay and 
technical setup required to 
perform analytics.

ERP Systems
Enterprise Resource 
Planning (ERP) through 
business process 
management software 
that integrates across 
many of an organisation’s 
operational and 
support services.

Edge AI Platforms
Deployment of accelerated 
computing hardware for 
AI models and analytics 
performed in-situ (the 
“Edge”) rather than in cloud-
based server infrastructure. 

Workflow Process 
Automation
Optimisation of business 
workflows through process 
automation and task 
scripting. Often requires a 
rethink of legacy practices, 
and the adoption of 
modern techniques to 
augment processes.

Deep Learning 
Complex problem solving 
when data is diverse, 
unstructured and inter-
connected. Uses layers 
in convolutional and 
recurrent neural networks 
to learn from data to better 
solve a problem.

Deep Neural Network 
ASIC 1
Application Specific 
Integrated Circuits (ASIC) 
designed specifically for 
the computational demand 
of deep neural networks, 
improving efficiency in 
speed and power utilisation.

Task Automation, 
Computation and Analytics

1
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Computer Vision
The encompassing field 
and techniques utilised 
for the analysis and 
inference of information 
contained within imagery 
by a computer.

Crowdsourced 
Analytics
The use of a distributed 
and crowd-sourced 
workforce to process and 
apply analytics to datasets. 
Often used as a precursor 
to automated workflows 
when human intuition is 
still necessary or more 
cost-effective.

Text Mining
The derivation of 
information and analytics 
from documents containing 
large amounts of textual 
information, with a focus 
on identifying trends and 
associativity throughout 
the datasets collected.

Generative Adversarial 
Networks 
A technique using two deep 
learning neural networks 
to synthesise new data. 
A generator synthesises 
data that a second 
neural net discriminates 
for authenticity until 
the solution cannot be 
determined as synthetic. 

Automated Object 
Recognition 2

A subset of the field of 
computer vision involving 
the use of signal processing 
and/or machine learning 
to detect the occurrence 
and location of an object 
within a dataset - such as 
images or video.

Data Synthesis
The generation of new 
content (images, video, 
text) by a machine that 
is not obtained through 
direct data capture (i.e. 
deep fakes). 

Cloud Computing
Utilisation of data centre 
infrastructure to perform 
computing over an internet 
connection instead of 
using a local computing 
resource, allowing for 
potentially greater access 
to computing resources 
and enhanced flexibility.

Quantum Computing
Computing operations 
performed utilising 
the phenomena and 
characteristics of quantum 
mechanics. A revolutionary 
technology that will be 
disruptive to all technology 
and computing.

1 2
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Cluster 4

Mobility and Autonomous 
Technology
Implementation of mobility and autonomous 
systems technology is expected to 
fundamentally alter how we design, build and 
manage transport networks across the globe. 

Start-ups, technology companies and manufacturers are 
all working to automate existing transport technologies 
such as cars, buses, trucks, trains and planes. We can 
already see significant change in the modes and practices 
we employ to move people and goods. 

Taking the human factor out of transport and logistics 
promises many things, including increased efficiency, 
better safety, reduced congestion and lowered 
energy usage. 

In particular, when combined with a sharing economy, 
the emergence of autonomous vehicles is predicted 
to radically reduce the number of vehicles on the road 
and generate efficiencies in all areas of the economy 
and society. 

Transport is a significant area of focus in digital 
development: many of the technologies already discussed 
in Clusters 1-3 can be applied in the realm of transport. 

These apply in four main ways: 

1. Automation of existing transport solutions
2. New transport technologies
3. Technologies that change how people access 

transport
4. Electrification of transport modes
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What we see on the Delta Map
• The promise is huge, however, there’s a big “but” around 

mobility and autonomous technology in transport 
that becomes clear when we apply Delta Maps. Many 
of the described applications remain bullish. There 
are numerous examples of these technologies being 
trialled, but none have been deployed at scale. Further, 
significant advances need to be made,  particularly in 
autonomous systems, before these technologies can 
shift to Horizon 1 and Product spaces in the map. 

• Included in this Delta Map are several new transport 
technologies: drones for delivery and passenger 
transport, hyperloops and commercial space travel. 
These technologies are entirely new classes of transport 
infrastructure. Not only are they all still in the Custom 
Built (or Genesis) phase, none are being used at scale. 
For these technologies to be more widely available, 
a number of constraints need to be addressed. An 
additional challenge lies in creating a supporting 
ecosystem of regulation, supply chains and providers. 

• The application of digital technologies and data is 
changing how people access and plan transport. This 
set of technologies sits predominately in the Product 
to the Commodity space, and Horizon 2. We can see 
the uptake of data driven and consumer technologies 
through the smartphone application ecosystem. These 
include adoption of mobile payments, location-based 
services and predictive analytics.

• Electric vehicles are increasing in uptake around the 
world and most of the new transport technologies 
will be electric. In addition, a number of aerospace 
manufacturers are looking at how they can decarbonise 
their products, and exploring electric planes (not set 
out in this map). 

Mobility and Autonomous Technology
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Key trends
Urban Air Mobility
Urban Air Mobility (UAM) refers to on-demand 
passenger and cargo air transportation services; 
in its most developed form this may include 
computer-piloted autonomous flight capability. 

In the future, UAM may be a key factor influencing 
city design – for example, thinking about the required 
infrastructure needs and available digital capability. Even 
now we can prepare in terms of our decision and design 
considerations for the impact of UAM, and think about 
how it will be integrated with the current transportation 
modes of the city. 

For the moment, significant advancements in integrated 
flight planning, core battery technology, and regulatory 
developments slow UAM’s realisation. Furthermore, 
safety is of course a primary concern for the successful 
deployment of UAM, and thus critical for relevant 
activities to be accepted by regulators, users and the 
general public. 

Autonomous Vehicles
Autonomous Vehicles (AV) can operate fully or 
partially without a driver. Once broadly adopted, 
AVs are expected to improve the quality and 
productivity of time we spend in cars, improve 
safety and efficiency of the transport system, 
and make mobility options more accessible 
across the community. 

However, many technological refinements need to 
be finessed. These include decisions on where to go 
next, how AVs use data from sensors (i.e. cameras and 
other detectors) to make decisions with short and long 
time horizons, how interactions with other vehicles 
affects what they do, how vehicles learn from historical 
experience and from human driving, how to ensure 
vehicle control systems are correct and safe, and how 
they behave on the road as part of an efficient ecosystem 
of vehicles. 

The Society of Automobile Engineers (SAE) has 
standardised 5 progressive levels of vehicle automation 
to assist in understanding the technology being 
developed and applied.

Mobility and Autonomous 
Technologies
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Mobility as a Service
Digital disruption is changing how consumers 
view traditional transport options. Mobility as 
a Service (MaaS) is a digital platform approach 
that looks to combine aspects of mobility, 
such as from trip creation, purchase and 
delivery, for bespoke, personalised packaging of 
transport services. 

MaaS is facilitated by growth in collaborative 
consumption (e.g. car and bike sharing), next generation 
vehicles (e.g. driverless cars and air transport), 
demographic change (greater density of people in urban 
environments) and digital technologies. MaaS is already in 
operation in many cities across the world. At present this 
technology is largely market-driven and operates mostly 
in a policy vacuum. 

AI Traffic Management 
The potential for AI traffic management is 
becoming more possible in a world of connected 
vehicles and infrastructure. 

AI platforms are increasingly being leveraged to bring 
faster response times to assist road authority and 
traffic management staff in the automated planning 
and coordination of vehicular traffic. With city-wide 
deployment of “smart infrastructure”, such as traffic 
signs, electric poles and traffic signals equipped with 
sensors collecting traffic-related information, data from 
the traffic can be collected, analysed using algorithms, 
and then applied for other vehicles to make decisions 
about routes. The connected vehicles and infrastructure 
are used alongside satellite and computer technology to 
reroute vehicles, either driver operated, or autonomous, 
from highly congested roads to less congested ones in 
an effort to optimise routes, and address predicted traffic 
delays based on historical and real-time data.
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Trend Explainers
Delivery Drones 1
Utilisation of unmanned 
or remotely piloted aerial 
vehicles for delivery of 
small items and cargo. 
Demonstration of benefit is 
clear in applications where 
terrain, risks or congestion 
is restricting traditional 
courier methods.

Hyperloop
A developing transportation 
system that moves 
passengers in a magnetic 
levitation pod running in 
a near-vacuum tube at 
very high speeds. Intended 
as an alternative over 
aircraft for long distance 
travel between major 
transport hubs.

Telepresence Robotics
Internet connected, mobile 
robotic avatars that allow 
individuals to communicate 
and interact across the 
globe without needing to 
travel to the destination. 
Expected to reduce mobility 
costs and delays, and 
increase availability of 
expertise to remote areas.

Predictive Analytics for 
Transport Planning2

Simulation and modelling 
of various transport 
scenarios and patterns 
using historical, theoretical 
and real-time parameters 
to predict future transport 
needs and requirements.

Zero Traffic Light 
Management
Fully aware systems that 
no longer require the 
traditional traffic light 
system to determine 
safe and organised 
traffic movement across 
intersections and roads. 
Vehicles and infrastructure 
communicate directly to 
manage traffic flow. At early 
genesis stage. 

Space Taxis
Civilian-focused 
transportation using 
space-capable vehicles 
to travel between 
destinations via low-Earth 
orbit. Offer significant 
decreases in travel 
time over conventional 
long-haul flight.

Inductive Vehicle 
Charging
Use of non-contact 
inductive charging systems 
to recharge electric vehicles. 
Solutions and concepts 
range from convenient 
charging while parked, 
to in-motion charging 
while driving on specific 
areas of road. 

Connected Vehicles 
(V2V)
Direct interconnectivity and 
communication between 
vehicles to convey telemetry 
(e.g. speed, direction) and 
critical driving information 
to aid in enhanced 
automated decision making 
between vehicles and other 
shared traffic infrastructure.

Mobility and Autonomous 
Technologies

1
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Electric Vehicles 3
Transportation vehicles 
utilising electric motors 
and batteries for 
propulsion instead of 
conventional petroleum 
engines. Improved battery 
energy densities and motor 
drive chains are producing 
more capable vehicles and 
greater adoption.

Demand Responsive 
and Ride-hailing 
Platforms
Digital platforms that 
facilitate the connection 
and brokerage of 
arrangements between a 
driver (and their vehicle) 
and passenger to perform 
a journey between 
destinations.

Location-based 
Analytics and Services
Services that focus 
on the analytics and 
insights extracted from 
location and movement 
of connected users. 
Can provide better 
understanding of consumer 
movement patterns, 
allowing for greater 
personalisation of services.

Micromobility
The area of focus in 
delivering very light 
transportation modes 
(e.g. scooters, bicycles) 
that are smaller than a 
car and provide short 
distance transport around 
urban areas.

Cloud-based Public 
Transport Scheduling 
and Service 
Management
Utilisation of cloud 
infrastructure to perform 
distributed public transport 
scheduling as well as 
the necessary service 
management of public 
transport vehicles and 
infrastructure.

Carpooling Platforms
Digital platforms that 
facilitate the connection 
and brokerage of 
arrangements between 
users to join others, 
whose journey wholly or 
partly covers their own. 
Carpooling can reduce 
vehicle traffic congestion.

Mapping and 
Navigation tech
Geospatial platforms 
that provide consumers 
with updated maps (both 
satellite and transport 
routes), along with 
additional navigation and 
route planning services.

Mobile Payments and 
E-Wallets 4
Expedited agreement 
on service price and 
payment for services 
rendered through the 
use of mobile wallets and 
previously setup financial 
links between users 
and providers.

1 2 4
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Cluster 5

Materials and Manufacturing
Technology has a cascading impact across all 
industries. What we build, how we build it, and 
the materials we use will always be driven by the 
manufacturing and fabrication techniques we 
have available to us. 

We are at the stage where the techniques, technologies 
and processes that previously defined the advanced 
manufacturing sector are now being applied to 
construction.  Such technologies include new 
manufacturing techniques, technologies that change how 
humans engage with manufacturing processes, and the 
practice of applying manufacturing processes. 

In a broad sense, manufacturing is constrained by the 
materials used, feasibility of the design and capability 
of the processes. On all three fronts, these constraints 
are starting to be eliminated through significant shifts in 
technologies. Approaches such as additive manufacturing, 
robotics and automation are all having an impact, 
which further unlocks constraints on design (see Task 
Automation, Computation and Analytics for more). 

Addtionally, greater availability of digital design content 
allows faster advances in additive and subtractive 
manufacturing techniques.

In advanced manufacturing, parallel to the advances in 
production technology, a second parallel stream has 
formed, that of utilising a paired collaboration between a 
human and a robot operator, or “cobot”. Traditionally, the 
dangers of proximity to industrial machines has limited 
this style of partnership. But newer design considerations 
of safety and interactivity have launched a growing field 
in collaborative robotics where tasks are completed 
together in the same working area. 

Evolution of the materials we use is another key factor. In 
turn, new classes of materials are driving new production 
techniques. This includes advances in other fields; for 
example, developments in biotechnology and genetics 
are leading to innovations in synthetic biology and tissue 
cultures. Lab grown meat may soon be an alternative to 
animal farming, and synthetic biology promises to create 
whole new processes in advanced manufacturing. 
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What we see on the Delta Map
• A variety of recently-developed technologies and 

processes are reaching maturity in the manufacturing 
sector. However, these same practises applied to 
AEC industries have not yet reached scale in terms of 
adopting digitalisation and improving productivity. As 
a result, compared with other maps, there are fewer 
technologies that sit in Horizon 1 in the materials and 
manufacturing Delta Map. 

• Techniques and processes used in manufacturing are 
starting to be applied to construction. For example, 
Design for Manufacturing and Assembly (DFMA) is 
driving Fabricated and Modular Construction into a 
Product phase with adoption rapidly increasing. DFMA 
is still considered in Horizon 2, as the contributing 
processes, supply chains and techniques are not yet 
considered as Business As Usual. 

• In terms of additive manufacturing processes, different 
but related technologies show varying distributions 
on the map. For example, some types of 3D printing 
are commonly used in various aspects of aerospace 
manufacturing, but not yet adopted in AEC. Consumer 
3D printing however is considered a Commodity and 
Horizon 1 technology due to its use in rapid design 
processes. 

• Furthermore, emergent technologies in the Genesis 
and Custom Built space are exploring the fusion 
of both new manufacturing techniques and novel 
materials with the printing of materials with tailored 
characteristics not always found in nature. Adoption 
however is limited to upper Horizon 2 and Horizon 3 
until the technology can demonstrate scalability.

• Technologies designed to aid humans in construction 
processes include exoskeletons and contextually aware 
augmented reality (AR). These technologies are starting 
to be adopted for the assembly of products, and have 
the potential to change construction processes, but are 
still in emerging phases.

• Collaborative robots are still Horizon 3 technology. 
Their use is still not widespread whereas in other 
industries they have shifted into Horizon 2/Horizon 1 
applications. Sitting alongside the adoption of these 
technologies are the new processes and procedures for 
interacting with these robots that increase safety and 
productivity for a human operator.

Materials and Manufacturing
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Key trends
Large Scale 3D Printing
3D printing, a form of additive manufacturing, 
refers to the process of making solid objects 
from a digital file. Successive layers of printed 
material are laid down until the object is created. 

3D printing in AEC is now at the stage where it has 
been adopted for rapid prototyping of smaller models 
and components, as a support for more established 
techniques, but also to produce functional elements 
within final, built structures or even fully functional entire 
structures. Large scale 3D printing utilises traditional 
building materials such as fast-setting concretes as 
the printing medium to create ‘prints’ at a macro scale. 
It will revolutionise the way architects and engineers 
design structures, and will allow for greater creativity in 
how we think about materials and shapes for building. 
Issues around safety, durability and resilience need to be 
considered as this technology develops further. 

Collaborative Robots
Industrial robots are pre-programmed to 
perform specific tasks and have very limited 
ability to interact and physically engage 
with humans. 

As fully-autonomous, sensing and reactive robots are in 
early development, industries are currently focusing on 
the implementation of collaborative robots (cobots) that 
work together safely with humans in shared workspaces. 
As cobots become more common, focus is increasingly 
being placed on their motion planning and control. Skills 
must be appropriate and performed in the right order, 
together with a perception. For grasping and in-hand 
manipulation, and the collaborative nature of our human-
robot interaction. Eventually, these robots will augment 
how we work, particularly in the manufacturing and 
construction space.  

Materials and 
Manufacturing
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DFMA (Design for Manufacture and Assembly) 
DFMA is a philosophy and a methodology 
through which products are designed with a 
focus on ease of downstream manufacturing 
and assembly. 

A common approach in the manufacturing sector, DFMA 
is increasingly becoming employed in several other AEC 
sectors. It is applied as a holistic design process that 
encompasses the manufacturing and assembly of a 
structure or object, guided with sets of principles from 
early in the design process. It can offer an evaluation 
system that works with virtual design and construction 
tools to evaluate the efficiency of manufacturing 
and assembly. DFMA embraces constant changes in 
prefabricated and modular construction technologies. 

Exoskeletons
Many workers see robots as a threat to their 
jobs. But for those with physical disabilities, 
robotic technology could provide a means to join 
the workforce. 

Exoskeletons are wearable mechanical devices that 
amplify human performance by working together with a 
human user. Most current examples focus on providing 
mechanical and ergonomic aid to people with physical 
disabilities. Future exoskeletons may be applied to help 
construction workers reduce the high physical impact 
of their job, and improve productivity by allowing them 
to lift heavy loads, reduce fatigue, aid the use of tools 
in awkward positions, and more. Exoskeletons may also 
help older workers stay in the workforce for longer. But, 
application of exoskeletons in real workplaces still has 
many challenges, including high costs, energy efficiency, 
safety, comfortability and acceptability. 
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Trend Explainers
Automated 
Construction
Use of advanced robotic 
systems (e.g. robot arms, 
drones, 3D printers 
and remote-controlled 
earthmovers) to perform 
construction tasks 
automatically with a 
goal to improve speed, 
safety and efficiency over 
traditional methods

Metamaterials
Materials with artificially-
altered structural properties 
that are made from natural 
materials but that do not 
exist in nature. Designed 
properties extend beyond 
those found naturally, 
and will significantly 
impact our ability to 
manipulate electromagnetic 
wavelengths.

Tissue Cultures
The growth of tissues or 
cells in an artificial medium 
separate from the original 
source organism. This is 
fundamental technology 
for producing lab-grown 
meat and conducting 
medical research. 

Low-Cost 3D Printing 
of Metals
3D printing of metals 
using the common Fused 
Deposition Modelling (FDM) 
process. Made possible by 
using filament composed 
of metal and binder 
agents, and the additional 
post-printing step of 
sintering to fire away the 
binder agents and finalise 
the metal part.

Multi-Material 3D 
Printing
The integration of more 
than one material 
within the 3D printing 
process usually through 
another printing head to 
incorporate unique physical 
characteristics in the 
part. Or achieve forms not 
possible without another 
material such as dissolvable 
structural supports. 

Bioprinting and 
Engineering
3D printing of biological 
tissue and organs through 
the deposition of living 
cells as individual layers, 
or upon a scaffold. Uses 
include transplants, surgical 
therapy, tissue engineering 
and reconstructive surgery.

Contextually Aware AR 1
An Augmented Reality (AR) 
system that leverages both 
historical and real-time 
location data to display 
contextual enhancements 
to the information 
presented to the viewer, 
providing a better 
understanding of what  
they are observing in AR.

Industrial Robots 2
A multipurpose 
programmable robotic 
system, usually a multi-
axis arm manipulator, 
utilised in the industrial 
manufacturing space 
to perform repetitive 
and precise tasks 
without constant human 
instruction and control.

Materials and 
Manufacturing

1 2
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Prefabricated and 
Modular Construction
A construction approach 
to fabricate similar 
components of the build 
at an offsite, specialised 
location where efficiencies 
in cost and time can 
be achieved, before 
transporting to site for 
final assembly.

Consumer 3D printing
A category of affordable 
desktop 3D printers 
available to consumers that 
is fuelling a capability for 
bespoke and on-demand 
manufacturing. 

Bio-Plastics
Sustainable plastic 
materials produced 
from renewable biomass 
sources, agricultural by-
products and recycled 
plastic bottles and other 
containers. Bioplastics 
are synthesised using 
microorganisms and 
are biodegradable at 
end of life.

Synthetic Biology
Redesigning organisms 
for useful purposes by 
engineering them to have 
new abilities. Efforts in 
synthetic biology around 
the world are harnessing 
the power of nature 
to solve problems in 
medicine, manufacturing 
and agriculture.

4D Printing
An extension of 3D 
printing, 4D printing 
adds the dimension of 
kinetic transformations 
over time. No additional 
assembly is needed, only a 
stimulus (e.g. water, heat, 
electricity) to trigger the 
transformation.

Multi-Axis CNC 
Fabrication 3

A subtractive 
manufacturing process 
where milling tools 
have freedom to move 
in several dimensions 
to manufacture parts, 
which require precision 
machining of complex 
geometrical components.

Carbon Nanotubes 4
Structural lattice tubes 
made of carbon molecules 
with diameters typically 
measured in nanometres. 
Carbon nanotubes 
demonstrate useful 
structural and electrical 
properties suited to 
numerous industries. 

Soft Robotics
The specific subfield of 
robotics dealing with 
constructing robots 
from highly compliant 
materials, like those 
found in living organisms. 
Soft robotics draw 
heavily from the way in 
which living organisms 
move and adapt to their 
surroundings.

2 3 4
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Cluster 6

Energy and Resource 
Management 
Modern civilisation and the technologies used to 
support it are fundamentally reliant on energy. 
Most of what we take for granted in urban life 
today would cease to exist without a reliable and 
plentiful energy source. 

It is for this reason we have included energy technologies 
as part of this report. Almost every technology mentioned 
in this document requires energy. And we are going to 
need even more energy to fuel exponential increases 
in data generation, technology diffusions and adoption 
that characterise the Fourth Industrial Revolution. New 
technologies are also reliant on resources like rare 
earth minerals and water. We need new approaches for 
responding to potential constraints and managing these 
resources in response to rising demand.

The energy industry itself is going through significant 
shifts. Across the world, a movement away from fossil 
fuels, the energy sources that have powered the world 
since the start of the industrial revolution, is clear. This 
acts as a driver of change in the industry, reflected in the 
development of alternative energy sources.

At the same time, commodification of technologies such 
as solar panels and battery storage is growing. Energy 
generation is now shifting from being a centralised process 
to a consumer product. 

This movement has seen a range of new responses to 
managing energy demand and storage; an example being 
the large-scale battery installations now used to balance 
grid demand and reduce the load on traditional power 
generation systems.

These two shifts in the energy sector ripple out into all 
other areas of the economy. Organisations are moving 
away from being end consumers of energy, to becoming 
producers, creating a new class of “prosumers”. As a 
result, energy efficiency and transitioning to low carbon 
options are becoming a key focus of an organisation’s 
technology stack. For some businesses, this is coupled 
with adopting technologies that address other potential 
resource constraints, such as urban mining and carbon 
capture technologies which reduce the environmental 
impact of operations and yield valuable materials from 
waste products.
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What we see on the Delta Map
• Conventional and some more recently developed 

energy generation technologies appear in the 
Commodity/Horizon 1 spaces on the Delta Map: for 
example, fossil fuels, photovoltaic (PV) solar panels, and 
wind turbines. 

• In contrast, emerging and radical energy generation 
solutions such as small-scale nuclear reactors and 
space mirrors, are not yet proven and so remain in 
Genesis and Horizon 3 on the map. These options 
represent some of the extremes of new energy 
technologies emerging from basic research.  

• Energy technologies such as hydrogen fuel cells, 
large scale batteries and microgrids are showing 
increased efficiency and uptake and so are moving 
into the product phase on the Delta Map. Large scale 
batteries and microgrids are two responses, at very 
different scales, for managing energy supply. Both 
are experiencing rapid uptake. Their movement over 
the next few years will not only be into Commodity 
territory, but also, firmly into Horizon 1. 

• New water production technologies are emerging 
in response to resource scarcity and changing 
urbanisation patterns. These technologies are 
still emerging in Horizon 2, and leverage existing 
technologies fit in the Custom Built phase as they do 
not have mature markets or established supply chains. 

• Resource scarcity and shifts towards circular economics 
is changing how resources are valued and then reused. 
Urban mining and other forms of recycling are starting 
to increase in uptake as the embedded carbon and 
energy costs in the materials are brought into sharper 
focus, alongside concerns about human rights in supply 
chains.

Energy and Resource Management 
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Key trends
Hydrogen Fuel Cells
Moving away from fossil fuels requires the 
development of alternative sources of energy 
for our transport and our homes. A leading 
candidate is hydrogen, which is both abundant 
and can be produced using renewable energy. 

Coupled with the use of fuel cells and atmospheric 
oxygen, hydrogen is a viable option to generate electricity 
to power our daily lives. As market demand grows, 
many countries have made steps towards developing 
a scalable hydrogen industry, taking the approach 
of creating ‘hydrogen hubs’, which cost effective 
development of infrastructure, and highlight efficiencies 
and economies while fostering innovation. Challenges 
in adopting hydrogen include its need for compressed 
and low temperature liquefied storage. Significant R&D 
focus centres upon the design of the required storage 
vessels, infrastructure and transportation needs to scale 
hydrogen as a suitable fuel alternative.

Low-Cost Water Production
Clean water is a basic necessity for all 
communities and new technologies are being 
developed that are changing how water is 
collected beyond the reliance on traditional 
rainfall or desalination options. 

Some of these new developments have explored how 
to extract water directly from air. Solar hydropanels use 
fans to draw air into box-like panels, where the moisture 
condenses and is captured. These units have shown to 
produce up to 900 litres of water a month in remote 
outback communities. Atmospheric Water Generator 
technologies have evolved and can be fully powered 
by renewable energy through recreating an augmented 
environment using biomass gasification systems, 
captured heat waste and moisture from plant matter. 
These conditions not only make an ideal microclimate 
for water production but can be scaled for wider impact, 
especially on communities that are dependent on non-
existent or failing centralised infrastructure.

Energy and Resource 
Management
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Microgrids
Microgrids are neighbourhood scale networks 
for energy generation and usage. These can 
be connected to support larger electrical 
networks but can also be isolated and operate 
independently when the larger network fails. 

The application of microgrids is increasingly being tested 
and used by prosumer groups and individuals who can 
produce and consume their own energy. These have been 
deployed on large estates such as universities, regional 
communities and agricultural land for sustainability and 
network redundancy. As the availability of microgrids 
increase, so does their usage but the density levels 
electricity networks can support are unknown, as are the 
rules and regulation surrounding their interconnectivity 
to larger electrical networks. 

Space Mirrors
Large scale installations in space that either 
reflect or deflect light back onto the earth. Space 
mirrors are an example of technologies used in 
climate engineering. 

These man-made orbital satellites are a proposed 
response to climate change by manipulating the amount 
of light the earth receives to control solar warming, 
increase illumination and offer a different energy source. 

In the late 1980s, Russia developed a space mirror 
prototype with the aim of making days longer to boost 
productivity in farms and cities, which was then tested in 
1993. Since then, China has announced they will launch 
three space mirrors by 2022 as a way to reduce the 
country’s electricity costs and mitigate power outages 
caused by natural disasters. 
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Trend Explainers
Synthetic Fuels 1
Synthetic fuels are also 
known as renewable 
or alternative liquid 
fuels. These liquid or 
gaseous fuels are used 
as a substitute for oil or 
natural gas derived from 
sources such as coal, shale 
oil, or biomass.

Carbon Capture and 
Storage
The capture and storage of 
waste carbon by-products 
such as carbon dioxide 
from industrial processes. 
This helps reduce waste 
greenhouse gases through 
carbon recycling or long-
term storage solutions.

Lithium-Sulphur 
Batteries 2
Batteries using the same 
materials as standard 
lithium-ion batteries but 
with their reconfigured 
design, the cheaper sulphur 
cathodes provide overall 
consistency in performance 
while accommodating 
higher stress loads.

Wind Turbine 3
A wind energy converter 
device that converts 
the kinetic energy from 
atmospheric wind into 
electrical energy. Wind 
turbines are manufactured 
in a wide range of 
vertical and horizontal 
axis solutions. 

Vehicle to Grid (V2G)
Emerging system-crossover 
technologies for electric 
vehicles, power systems and 
information technology. A 
vehicle is no longer a simple 
transportation means, but 
serves as a mobile power 
plant generating electrical 
energy to support the 
power grid when necessary.

Silicon-Anode Batteries
An extension to the 
common lithium-ion 
batteries that provide 
increased energy storage 
and battery life by replacing 
graphite anodes with silicon. 
Anticipated benefits include 
increased power density 
and longevity of batteries.

Photovoltaic Solar 
Panels
The conversion of light 
into electricity using 
panels of semiconducting 
materials that exhibit 
the photovoltaic effect. 
Large scale deployment of 
solar panel modules are 
being used for renewable 
energy production.

Waste Energy 
Harvesting
Energy harvesting involves 
capturing and utilising the 
low-grade waste energy 
that would otherwise 
get dispersed (i.e. heat, 
sound, vibration) to power 
additional low power 
electrical systems.

Energy and Resource 
Management

1 3
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Large Scale Batteries
A localised deployment 
of a large number of 
batteries, known as 
grid-scale or large-scale 
battery storage (LSBS). It 
acts as a large-scale power 
generator or load balancing 
system connected into 
the larger electricity 
transmission network.

Concentrated Solar 
Thermal 4
Generation of solar power 
by using mirrors or lenses 
to concentrate a large area 
of sunlight onto a receiver. 
Electricity is generated 
when the concentrated 
light is converted to heat, 
which drives a heat engine 
connected to an electrical 
power generator.

Small Modular 
Reactors (SMRs)
Nuclear fission reactors 
that are smaller and 
cheaper than conventional 
reactors, built offsite and 
brought to a location for 
integration. SMRs allow for 
less on-site construction, 
increased containment 
efficiency, and heightened 
nuclear materials security.

Fossil Fuel Energy 
Production
The technologies 
surrounding the 
production of energy 
through the combustion 
of fossil fuels, such as 
coal and gas, sourced 
from the earth’s natural 
decomposition of 
biomass materials. 

Depolymerisation
Depolymerization 
(‘unzipping’) is a free 
radical process reverse to 
polymerization, in which 
polymer chains are broken 
into monomers. A critical 
step in the recycling of 
polymers (plastics).

Pumped Hydro 
Generation
A hydroelectric energy 
storage method used for 
load balancing electric 
power systems. The water’s 
gravitational potential 
energy is used to store 
energy when pumped 
from a lower elevation 
reservoir to a higher 
elevation, or generated by 
releasing it downstream to 
drive turbines.

Urban Mining
The process of recovering 
rare metals through 
mechanical and chemical 
treatments from the 
stockpile of rare metals 
in the discarded electrical 
and electronic equipment 
waste of a society.

Biofuels
A naturally synthesised 
fuel such as biogases 
like biomethane which 
are produced from 
biomass material 
using contemporary 
processes. Biofuels 
are a more sustainable 
alternative to fossil fuels 
produced by very slow 
geological processes.

3
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Drivers of change for technology 
Technology does not exist without context.  
While itself a key driver of change, it interacts 
with, is influenced by, and influences other 
drivers of change on a macro scale. 

These interactions are changing how 
technologies are being created and diffused 
through economies and societies. 
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When assessing technologies for their impacts, 
potential and progress, it is often too easy to 
just examine the hardware and software in 
isolation. Consequently, we advocate that it is 
increasingly important to consider the system and 
context, within which that technology exists.

Climate change and decarbonisation — the majority 
of technologies associated with Industry 4.0 are 
energy and fossil fuel dependent. Worldwide there 
is a significant push to decarbonise energy sources. 
However, despite the significant advances to shift to 
alternative energy systems there is still a high global 
dependence on fossil fuels. Given the dependency of 
technology on energy this has potential to influence 
and impact how and where we apply technology, and 
what technologies are relevant.

Environment and a circular economy — moving 
away from single use processes and considering the 
full life cycle of what we produce. This in part will 
require a technological solution at a global scale, 
but also consideration of how we design and what 
we consume. Countries such as Japan are turning 
towards Urban Mining to manage their e-waste, 
while most of the major technology companies have 
instituted recycling programmes. But, it is important 
to note that technology consumption and the 
technologies that will drive Industry 4.0 require rare 
earth minerals and supply chains that damage the 
environment. Some countries are looking at Right-
to-repair legislation and processes that prolong 
the usable life of existing technologies to address 
these issues. 

Equity and social outcomes — what are the 
social outcomes technology adoption is driving. 
Automation is at the centre of this conversation. 
While some of these technologies automate away 
jobs, how do we ensure that it is equitable. What 
if we do remove a job through the application of 
a technology, how do we ensure there are new 
jobs available and that individuals are given the 
opportunity to transition. One of the key aspects 
to ensuring transition is investing and creating new 
industries and business opportunities. 

1 4
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Ethics of technology use and development — 
awareness that as some of these technologies 
evolve there are privacy and discrimination issues. 
Some of the technologies proposed for use in the 
built environment and infrastructure include face 
recognition technologies and require data. There 
is currently an interest in ticketless systems for 
sporting venues and transport as part of seamless 
interactions. But there are significant privacy and 
in some cases gender and race issues associated 
with face recognition. To the point where some 
jurisdictions are banning their use in civic spaces. 
These issues are in part due to how the technology 
itself is developed and limitations to its capabilities. 

Global contextual consideration of technology — 
who designs the technology is important, as is how 
it is considered in different locations and contexts. 
Technology use is contextual, different groups use 
and adapt different processes to accommodate 
it into their lives and businesses based on their 
cultural contexts. One key example is in autonomous 
transport. These vehicles need to address what is 
commonly known as the trolley problem, does it 
kill the occupant to save the lives of others, or kill 
others to save the occupant. Depending on our 
cultural upbringing and your own personal beliefs 
your response might be different, but how is this 
then coded into universal systems. For many new 
applications of technologies, particularly ones that 
interact with judicial, legal, and social systems 
at scale there is a question of how much local 
context is, or needs to be, considered.

We have identified 5 key drivers of change that when 
decisions are made on technology should be considered. 



Where to next
Advancements in digital technology present 
never-ending opportunity for improvement; 
improvements in how we run our organisations, 
improvements in peoples’ lives and 
improvements in the environment. 
Aurecon’s Digital Futures team has a single 
focus - understanding and utilising digital 
innovation. We actively explore emerging trends 
and technologies, but ultimately it is about 
applying technology differently, in a way that 
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Advancements in digital technology present 
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improvements in how we run our 
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and improvements in the environment. 
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focus - understanding and utilising digital 
innovation. We actively explore emerging trends 
and technologies, but ultimately it is about 
applying technology differently, in a way that 
has a meaningful impact.



has a meaningful impact.
Digital Futures focuses on enabling Aurecon 
and our clients to be agile, allowing us to adapt 
to the rapid technological advancements that 
take place within our own industries and their 
related fields. 

We want to positively influence how organisations 
operate so that they can deliver better value across their 
operations. Our goal is to create sustainable solutions 
that have the flexibility to enhance the digitisation of 
infrastructure today, tomorrow and on into the future. 

Every day, we’re seeing that our attitude to innovation 
finds new answers to old problems, and equally creates 
amazing outcomes for new problems presented by our 
ever-evolving world.  

At Aurecon we’re seeking other organisations who share 
our enthusiasm for finding the new answers, who see 
the value of digital innovation and strategy, and who will 
benefit from our expertise.  

If you feel you have an interesting, difficult or 
unprecedented situation, let’s talk about working 
together on innovative solutions. 

Interested in exploring how we can bring your idea to life? 
Contact Aaron Belbasis to start the conversation. 

E  aaron.belbasis@aurecongroup.com  
P  +61 3 9975 3158 
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