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SOME INSIGHTS ON TOTAL ARCHITECTURE IN THE 3RD & 4TH INDUSTRIAL REVOLUTIONS 

THE STRENGTH OF 
WEAK NETWORKS

AI & MACHINE 
LEARNING

DATA COLLECTION & 
ANALYSIS

DEMAND-DRIVEN 
ARCHITECTURE

Solar Power-Producing Satellites 

autonomously driving vehicles public transport Logistics industrial internet of things

Decentralised Energy Grid Economical Renewables Environmental Impact

deep mapping

smart dust

Blockchain enabled comms

multi-sensory interfaces

“Climate change should be a leading factor 
in decision making for the future, and is 
especially relevant to the concept of  total 
architecture.”

“the architect is becoming more and more 
of  the project manager as the consultants 
become more and more specialised”

“Designing in isolation is completely 
ineffective in the current environment.”

“Organisations are attempting to adapt to a 
fast paced world. Seeing other people in an 
office environment all working towards the 
same goal is very different from working 
alone at home.”

“Architecture 
should be both 
SMART and 
SEXY”



Horizon scanning 

The third industrial 
revolution

According to Jeremy Rifkin, there has been at 
least 7 major economic paradigm shifts in history. 
They share a common denominator. At a cer-
tain moment in time three technologies emerge 
and converge to create a new infrastructure that 
fundamentally changes the way we manage, power 
and move economic life. These are: (1) new com-
munications technologies to allow us to more effi-
ciently manage economic activity; (2) new sources 
of  energy to allow us to more efficiently power 
economic activity; and (3) new modes of  mobility, 
transportation and logistics to allow us to more 
efficiently move the economic activity.
live. There’s all these things that happen within 
the object that are organic and quite alive. And 
then you also

The first industrial revolution in 19th century 
Great Britain started with a communications 
revolution when they invented steam-powered 
printing, and wired telegraphy combined with 
coal as a new source of  energy to power steam 
engines on locomotives. The second industrial 
revolution in 20th century United States was 
powered by centralised electricity combined with 
the telephone, radio and television combined 
with cheap Texas oil moved by Henry Ford’s 
cars and trucks. Rifkin said this took the whole 
world thru the 20th century and peaked in July 
2008 when Brent crude oil hit a record price 
$147 a barrel. This slowed down economic ac-
tivity that led to the global financial crisis.

Summary by oliver damian | 6 may 2018

The third industrial revolution will come from a new 
smart infrastructure brought by: (1) digitised commu-
nication on a mature communications internet; that 
is converging with (2) a nascent renewable energy 
internet; and both of  these internets are converging 
with (3) a fledgling automated GPS and soon to be 
driverless road, rail, water and air transport logistics 
internet. These converge to a super internet riding on 
a network of  sensors in a global internet of  things 
collected massive amounts of  big data that feed back 
into these three internets. This will become ubiquitous 
by 2030 connection everything with everything and 
everyone. Eventually this will result in near zero mar-
ginal cost for communications, energy and transport 
after the fixed costs has been paid.   Reference

Vice, 2018, The Third Industrial Revolution: A Radical New Shar-
ing Economy, video recording, YouTube, viewed 6 May 2018, 
<https://youtu.be/QX3M8Ka9vUA>.  



Transport and logistics is an important enabling 
factor for, and driving force behind, the devel-
opment of  new 3rd and 4th industrial revolu-
tion technologies. Transport is one of  the more 
important elements of  human life, and perhaps 
the most visible change and adoption of  technol-
ogy to the everyday person. The 2nd industrial 
revolution was characterised, for example, by the 
mass production of  cars on a production line, 
allowing people to move to the fringes of  cities 
and changing the way the majority of  developed 
society lived. The 3rd industrial revolution and its 
relationship to transport will make public trans-
port into an entirely new concept, by bringing it 
into the Internet of  Things, this combined with 
self  driving cars will change the concept of  car 
ownership, of  traffic, and of  a desire to live in 
certain places.

Logistics as developed in a 3rd industrial rev-
olution world includes concepts such as cloud 
storage, the sharing economy, crowd funding and 
an overall decentralization and digitising of  infor-
mation, data and experience. The development 
of  these technologies will change more than just 
the spaces they occupy, and it is clear to see that 
the built environment, architecture and design are 
all heavily impacted upon by the cultural attitudes 

of  their time. The adoption of  3rd industrial 
revolution thinking is more than just techno-
logical advance, but social emotional change 
too.

While we are yet to fully realise the 3rd, 
the 4th industrial revolution peaks just 
around the corner, and heralds another cul-
tural shift, and a new approach to changing 
people themselves, instead of  the logistics 
we use. A genetic revolution may see the 
end of  transport and logistics as we know it 
entirely, overcoming the need to move at all, 
changing the role of  society in our lives and 
eliminating the concept of  ‘physical’ data to 
store.

Transport and Logistics
by Sophie weston | 1 May 2018

Horizon scanning 
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Horizon scanning 

emerging communications technologies

The 5G next generation of  wireless net-
works promises to deliver faster data speeds 
of  20Gb/s compared to 1Gb/s on 4G and 
more ultralow latency reliable service. These 
future wireless networks can accomodate 
smart phone users, VR, autonomous vehicles 
and the internet of  things.
Nordrum, A. & Clark K. 2017, ‘5G Bytes: Millimeter 
Waves Explained’, IEEE Spectrum, 6 May, viewed 6 
May 2018, <https://spectrum.ieee.org/video/tele-
com/wireless/5g-bytes-millimeter-waves-explained>.

Smart Dust are silicon nano-structured wire-
less microelectmechanical sensors (MEMS) 
than can spontaneously assemble, orient 
sense & report on their local environment. 
These collect data stored in memory or sent 
to controlling stations. They can measure 
light, acceleration, position, stress, pressure, 
humidity, sound & vibration.
Arora, M. 2018, ‘What is Smart Dust? Advantages & 
Disadvantages’, CatchUpdates, 20 January, viewed 6 May 
2018, <http://catchupdates.com/smart-dust/>.

Deep Mapping uses geographic information sys-
tem(GIS) & other spatial technologies combined 
with virtual environments like a gaming engine to 
enable mapping of  time as a dynamic attribute of  
space with references to past, present and future 
contained within the same artifact that allows one 
to fluidly within both real and conceptual space.
Indiana Purdue University 2013, ‘An Exploration of  Deep 
Maps’, The Polis Center, 6 May, viewed 6 May 2018, <http://
polis.iupui.edu/index.php/an-exploration-of-deep-maps/>.

Ethereum Blockchain based communications plat-
forms such as those that use the Mercury Protocol 
promises to increase privacy by disassociating user 
identity from behavioural data, provide a stronger 
distributed network security, incentivise postive be-
haviour & discourage negative ones thru award and 
payment of  global messaging tokens.
Mercury Protocol, 2017, ‘The Mercury Protocol: The Future 
of  Communication Platforms Built on the Ethereum Block-
chain’, Medium, 24 August, viewed 6 May 2018, <https://
medium.com/mercuryprotocol/the-mercury-protocol-the-fu-
ture-of-communication-platforms-built-on-the-ethere-
um-blockchain-915826bdf0b>.

by oliver damian | 1 May 2018

Mixed Reality(MR) builds on Augmented Reali-
ty(AR) by adding elements of  Virtual Reality(VR). 
At present MR is largely used to marketing buz-
zword for head mounted displays (HMDs) which 
preent an integrated view of  digital content & the 
real world. MR still falls short largely due to the tiny 
field of  view of  HMDs in the market.
Cardinal, D. 2017, ‘What Is Mixed Reality, and Can It Take 
Augmented Reality Mainstream?’, ExtremeTech, 16 May, 
viewed 6 May 2018, <https://www.extremetech.com/ex-
treme/249328-mixed-reality-can-take-augmented-reality-main-
stream>.

Multisensory interfaces can be used to link comput-
ing using more than one human sense such as in-
teracting with tactile and visual information within 
the immediate peripersonal space between the body 
and the object being manipulated.  
Brozzoli et al. 2012, ‘ Multisensory & Motor Representations 
of  Peripersonal Space’, in The Neural Bases of  Multisensory Pro-
cesses, Taylor & Francis Group, viewed 6 May 2018, <https://
www.ncbi.nlm.nih.gov/books/NBK92879/>.

Bluetooth 5 the latest version of  this wireless com-
munication standard offers reduced energy usage 
for wearables & beacons; ability to play on two 
connected devices at the same time; 2X improved 
speed, 4X greater range, & 8X message capacity.
Hoffman, C. 2018, ‘Bluetooth 5.0: What’s Different, and 
Why it Matters’, How-To Geek, 27 February, viewed 6 May 
2018, <https://www.howtogeek.com/343718/whats-differ-
ent-in-bluetooth-5.0/>.

Light Fidelity (Li-Fi) uses common household 
light emitting diodes (LED) to enable data transfer 
speeds of  up to 224 gigabits per second that runs 
on visible light. Although it offers much faster data 
speeds than Wi-Fi, Li-Fi cannot pass through walls 
and the LED mus be kept on at all times to main-
tain connectivity.          
Mercer, C. 2017, ‘What is Li-Fi? | The ultimate definition 
of  Li-Fi’, Techworld 20 July, viewed 6 May 2018, <https://
www.techworld.com/data/what-is-li-fi-everything-you-need-
know-3632764/>.



Horizon scanning 

emerging technologies in energy

The nature of  renewable sources of  energy such as solar and wind is 
that they are harnessed over a large land area. Solar panels are be-
coming increasingly common in residential and commercial areas and 
feeding directly into electricity grids. This will require transforming 
the grid to become increasingly decentralised as thousands of  distrib-
uted sources of  energy connect to it. Systems will need to be devel-
oped for the dynamic optimisation of  the grid as hundreds of  energy 
sources vary independently. 
Enegerati, 2017, ‘3 ways decentralised energy is reshaping the grid’, Energerati, 26 
April, viewed 1 May 2018, <https://www.engerati.com/article/3-ways-decentral-
ised-energy-reshaping-grid>.

A potential source of  harnessing solar energy is solar power producing sat-
ellites. This is still at the conceptual and prototype stages but many coun-
tries are investing into research into this. This method will use a satellite 
placed in geocentric orbit to collect solar energy and beam it to a rectifying 
antenna array on the ground which can then supply the grid. This method 
can provide a much larger amount of  energy than traditional sources of  
renewable energy much more consistently as atmospheric changes do not 
extend to geocentric orbit altitudes. 
Flournoy, Don M., 2012, Solar power satellites, Springer, New York.

The recently built Megawatt Battery in South Australia has demonstrated its effectiveness 
in protecting the energy grid from the failure of  a coal power plant. This battery can also 
be used to store energy from variable renewable sources to be used during periods of  high 
demand. However, there are some surfacing concerns about the environmental impact of  
the production of  batteries and manufacture of  photovoltaic panels and wind turbines. 
Measuring the carbon footprint of  products and services, including building materials is 
becoming increasingly relevant.

Additionally, the recyclability of  such materials is coming under scrutiny. The government 
has provided a guide for the recycling and reuse of  construction and demolition waste. Its 
aim is to help develop commercial opportunities for businesses in the production and use 
of  materials derived from such waste.

 
Edge Environment Propriety Limited, 2011, ‘Construction and demolition waste guide - recycling and re-
use across the supply chain’, Australian Government Department of  Environment & Energy, viewed 1 May 2018, 
<http://www.environment.gov.au/protection/national-waste-policy/publications/construction-and-demoli-
tion-waste-guide>.

by vinayak sharma | 1 May 2018

There is a definite trend of  moving away from 
non-renewable sources of  energy. Renewables 
are predicted to become cheaper than fossil 
fuels by 2020 (Leary 2018).
Energy via fossil fuels currently costs $0.17 - 
$0.05 per kilowatt hour while renewable energy 
may fall to $0.10 - $0.03 per kilowatt hour.The 
marginal cost of  production of  energy through 
renewables is zero since they consume freely 
available sources of  energy such as the sun and 
wind(Vice 2018). Non-renewable methods, 
however, require the purchase of  coal and gas 
obtained through mining to produce electrical 
energy.
 
Leary, K. 2018, ‘Renewable energy will be cheaper than 
fossil fuels by 2020, according to a new report’, Business 
Insider, 17 January, viewed 1 May 2018, <http://www.
businessinsider.com/renewable-energy-will-be-cheaper-
than-fossil-fuels-by-2020-2018-1/?r=AU&IR=T>.

Economical Renewables

Decentralised Energy Grid

Solar Power-Producing Satellites 

Environmental Impact



If  I believed such a thing was possible (which as a scientist 
I don’t) then I guess I’d ask them what the next paradigm 
change in climate science is. I know paradigm is a word 
that’s been hijacked by corporates but paradigm shifts are 
very much a part of  science. What will we know about the 
earth’s climate and our contribution to it that isn’t even on 
our radar now? As a modelling technician I can try my best 
to ‘see the future’ in terms of  climate or forest behaviour, 
but it’s hard to know what we’re ignoring or overlooking. 

It already has. Trump’s election proved that campaigns led 
by corporations and individuals with vested interests to 
spread misinformation about climate change have been 
effective. We’re already far past the point of  being able to 
stop the effects of  climate change but we can still act to 
slow and manage it. Windows are closing fast though and I 

Many private companies are working hard to make chang-
es but until government regulation changes to take a hard 
stance against polluters. Industry will realise with time that 
profits can still come from doing the right thing environ-
mentally but legislation to make that more financially realis-
tic will go a long way.

Oil and coal companies in the pockets of  politicians. 

Also, will the government have a role in an emissions 
trading scheme or will private industry do it for themselves 
(either way it’ll happen). 

Develop a decentralised renewable energy grid so that coal 
is no longer viable.

I think the thing I would like the most to turn out well is 
that the population will become passionate enough about 
climate change that they’ll vote to stop it, and with drastic 
measures. Signs of  success are simple: politicians in power 
who care about and are able to take action on mitigating 
and managing climate change.

anonymous climate scientist
interview by sophie weston | 3 May 2018

expert insights 

I decided to take a slightly different approach and get a different perspective on the built environment by talking to a climate scien-
tist working with Green Collar Climate (who wishes to remain anonymous), considering them to be someone with a vested interest 
in the future and also a singular perspective on the direction of  the built environment. Climate change should be a leading factor in 
decision making for the future, and is especially relevant to the concept of  total architecture. Due to time restraints I conducted an 
interview via email, using the 7 question approach, which I have included verbatim with permission below. 

If  you could spend some time with someone who 
knew the future of  climate science, a clairvoyant 
or oracle, what would you want to know? 

How could the environment change to threaten 
climate science? 

From your knowledge of  the culture, organisation, 
systems and resources which impact on climate 
science, how would these have to be changes to 
achieve the optimistic outcome? 

What factors shapes climate science as it is today?

What decisions need to be made in the short term 
to achieve the desired long term outcome? Are we 
going to incentivise or regulate?

If  you had a mandate free of  constraints what 
more would you do to ensure a successful future for 
climate science?

If  things went well, how would you expect 
climate science to develop and what would be the 
signs of  success?

fear that we are at not only a scientific crossroads but an in-
tellectual one. We’ve always had populism and biased news 
but the new media is designed to segregate people based on 
their beliefs.



Expert insights

John Dimopoulos, Director and Nominated Architect at Geoform Design Architects

Architecture 
should be both 
smart and sexy
interview by oliver damian | 30 April 2018

John Dimopoulos believes that architecture brings 
with it a whole sense of  consciousness that is 
not usually there in other fields because it’s about 
housing the human condition. This is something 
that used to be talked about more in the past than 
now. Dimopoulos thinks architecture is heading 
down the track of  being an ‘industrialised’ design 
which it shouldn’t because architecture is about 
the soul and human psyche. Architecture brings 
with it a lot of  other things like concepts of  time, 
perspective, historicity and family. Architecture is a 
cultural device. It sets up cultures. That is why we 
have galleries, museums, palaces and cathedrals. 
All that stuff  gives a city identity. It carries a lot of  
responsibility, a lot of  weight. He thinks this is not 
really happening so much now. Architecture has 
become so much fashionable in the last decade or 
so. This came with the rise of  super architecture, 
and rock star architects like Bjarke Ingels Group 
(BIG). Dimopoulos thinks architecture today has 
become more about surfaces, how things look. It’s 
become more like a perfume bottle, a vase, an ob-
ject rather than this thing that houses people. He 
thinks that today not many people get it. There’s 
not much deep discussion because things are 
moving so fast combined with being surface-driv-
en, it creates the  immediacy of  do I like it or not 
like it? In reality there’s lots of  ways to approach 
a building. It’s not just the facade. It’s a bit like 
portraiture painting, what you see is not just what 
the person is. There’s more. There’s layers behind 
it. That’s the hard part of  portrait painting is 
finding that something that is behind: the history, 
the pain, the growth, the happiness, what is that 
moment? The same in architecture. We have to 
find something more that reveals humans and how 
that space is supposed to reinforce and help the 
human existence in that space whether it’s a house, 
a bedroom, or sequence of  spaces. Is it a room 
that you live in or is it an experience of  rooms that 
you live in? When you go home, is there a process 
that you unwind? Is it a cyclical thing? Is there a 
ritual of  regenerating? If  you’re thinking about the 
object only, you miss these things. You miss the 
mini cycles within that. How you sleep and wake 
up. How you cook and clean up. How you meet 

friends and live. There’s all these things that happen 
within the object that are organic and quite alive. 
And then you also miss the connection to nature 
because you’re too busy thinking about the object. 
You miss what air bubbles you can connect with the 
natural. There are reports that tell us when you link 
your aspect to a view of  a garden, it makes you hap-
pier. There’s a fundamental level of  DNA that needs 
that. We come from that. The more you connect to 
that, the stronger that experience is. Dimopoulos 
thinks architecture is no longer about experienc-
es. Within this sad affairs of  things, there’s hope. 
Something that’s going to pop out. He said that new 
architecture in South America, China and Japan are 
getting there because of  their strong relationship 
with their gardens. They design housing spaces with 
gardens embedded. Looking at the future Dimopou-
los is excited about biophilic design and biomimicry. 
He thinks we now have the skills to borrow tech-
niques from how nature works. We couldn’t do this 
level of  3D form making before. Now we can do 
it. Frank Gehry started it borrowing software from 
NASA. He modified it to create these forms. Zaha 
Hadid continued this parametric design back into the 
animal world. It’s an evolutionary architecture where 
the building evolves to suit its context and environ-
ment. However this is still about the external form 
of  the building not what’s inside. He’s been inside 
some of  Hadid’s buildings. He said it was too fast for 
him. We’ve come to a point where the computer is 
driving the architecture rather than the mind, and the 
heart, the artist who’s driving it. Dimopoulos hopes 
we don’t forget that the human has a certain DNA, 
a certain program. We live in dense cities. We need 
to find a way to give everybody a little bit of  grass, 
a little bit of  sunshine, not just ‘junk food’ architec-
ture. Architects are too much in a hurry. There’s not 
enough money. We make things look good and that’s 
it. There should be more. There are some architects 
doing good things like Peter Zumthor, and Patrik 
Schumacher. They think more of  the essential na-
ture, process not just form. Substance over shape. It’s 
got to be both. Architecture should be both smart 
and sexy. Not just sexy. It’s easy to make sexy these 
days because of  software.

REFERENCES
AD Editorial Team, 2018, ‘Spotlight: Peter Zumthor’, ArchDaily, 26 April, viewed 6 May 2018, <https://www.archdaily.com/364856/happy-70th-
birthday-peter-zumthor>. 
Big-Bjarke Ingles Group, undated, About, website, viewed 6 May 2018, <http://www.big.dk/#about>.
Geoform Design Architects 2018, Team, website, viewed 6 May 2018, <http://www.geoform.com.au/features/team-members/>.
Patrik Schumacher, undated, website, viewed 6 May 2018, <http://www.patrikschumacher.com/>.
Zara Hadid Architects, undated, website, viewed 6 May 2018, <http://www.zaha-hadid.com/>.



LIAM: What are some current developments that 
are pervading through architecture as an industry?

MATTHEW: In terms of  the architecture itself, 
we’ve moving away from 2D into 3D. 5 years ago 
all the work was done in AutoCAD, which was 
a 2D program similar to drafting on paper. Now 
there’s a shift towards BIM software. Its this great 
way of  working in 3D that means an architect 
can be working on a file that they can then send 
off  o the engineers or the hydraulics people who 
can make their additions to it, send it back and 
it all gets centralised into a single document. It 
means that any clashes that come up in large-scale 
projects can be seen by all parties and everyone is 
aware of  where space is being designated.

LIAM: This seems particularly poignant to large 
firms like ARUP that have are so multidisciplinary 
and require a lot of  in-house communication for 
projects to be successfully designed.

MATTHEW: Yeah for sure, but also for projects 
that multiple different subcontractors work on.
The other thing that’s changing is the role of  
the architect in that the architect is becoming 
more and more of  the project manager as the 
consultants become more and more specialised. 
They don’t need to know how to make a room 

acoustically sound, they can have a chat to a consultant 
who tells them how to make it all work. They are more 
involved in sourcing information from other people.

LIAM: What does that mean for the role of  the archi-
tect going further into the future. Is the role still going 
to exist?

MATTHEW: It’s always going to exist in some capaci-
ty, whether it exists in the role of  the project manager 
or more of  an interior architect, focused on the feel 
and use of  the space on a more physical level.
In an ideal world, everything that happens would have 
some level of  artistic input in it. Be that construction, 
the local guy down the road making a pizza at night or 
in economics. The best architects though will always 
operate between the two plains of  pragmatism and art.

LIAM: How do you feel about this changing role of  
the architect?
 
MATTHEW: It’s good. It makes it easier for us. On 
one hand it feels like, I probably should know that, 
but it is comforting to know that there is someone out 
there who knows everything about this one aspect and 
if  I need to turn to them, they’ll be there.

Matthew Brooks, Graduate Architect
interview by Liam Ahern | 3 May 2018

expert insights 



Below are translated and transcripted quotes 
from an interview/discussion with Muhammad 
Aqdas, a Project Engineer at Sydney Trains and 
Ashok Sharma, an experienced Civil Engineer. 
Firstly I gave a brief  introduction to our project 
and left the floor open to both of  them to give 
their perspective on the future of  the built 
environment industry.

Buildings need to become more multi-functional and long 
lasting. There is a trend towards vertical growth and 
dense urban centres. With this comes additional design 
factors such as earthquake resistance. Decentralised energy 
generation will become more common. New materials are 
being developed to do more with less, producing lighter and 
stronger buildings.

Spatial constraints are imposing restrictions on crane usage 
which leads to development of  new construction methods.

It is a must for buildings to be designed for easy 
maintenance. I have a friend that works on cargo ships 
and he loves working on Japanese ships in particular 
because they are so easy to maintain.

It’s important for companies to keep up with changing 
standards which can affect all parts of  a design. Designing 
in isolation is completely ineffective in the current 

environment.
 
In Sydney trains, they made changes to their workspaces. 
All employees are now housed in one office building. 
Every desk is a hot-desk, no more permanent desks. It 
has become easier to gain access to people and we generally 
know where people from each department sit.

Networking becomes essential to utilise this. One initiative 
was to have everyone add photo on their outlook email. 
This attaches a face to a name making it easier to 
recognise people around the office. It also humanises fellow 
workers and encourages closer employee collaboration.

Employees are also encouraged to shift around departments 
on 6 month projects as required. This gives employees 
diverse experience and contacts within other departments 
which can be called upon at a later date. This develops 
a shared understanding of  the problems faced by each 
department making conflict resolution much smoother.

Current and future work seems to require a general 
engineering sense rather than specialisation, You should 
know what is going on in the different fields of  engineering 
rather than just your own.
Hourly work doing small 2 or 4 hour projects can put a 
lot of  pressure on employees. A basic fee structure with 

Project engineer & civil engineer
interview by vinayak sharma | 3 May 2018

expert insights 

added commission based on results may be better, similar 
to real estate agents.
 
I (Aqdas) did my Masters in Sweden. The work 
environment there encourages large organisations to form 
but for people to work as individuals and work from 
home. Operational costs of  keeping everyone in-house can 
get quite large. Employees working from home greatly 
reduces overheads and makes work decentralised.
 
Another example is Apple offices where there is no set 
office hours. Focus is placed on completing assigned tasks 
rather than being chained to the office for a set period of  
time. This is good for employee wellbeing but can put a 
lot of  pressure on producing results. Career progression 
methods can be quite unclear. Work done at home can 
easily be outsourced to other people or organisations. 
However, since this is done at home, the accountability is 
not on the larger organisations managers.
 
Additionally, face to face interaction has benefits that have 
not been translated to a digital presence. Organisations 
are attempting to adapt to a fast paced world. Seeing other 
people in an office environment all working towards the 
same goal is very different from working alone at home. 
You gain from being in the office. The experience gained by 

someone that works at home and someone in the office is 
vastly different.
 
It’s similar to home-schooling versus attending centralised 
schools. Home-schooling has its benefits but it does not 
teach children social skills or how to work in a team and 
negotiate as they learn in centralised schools.



The driving change that we decided upon as a 
group was the growing adoption of  the 3rd and 
the 4th Industrial Revolutions. The 3rd industrial 
revolution is characterised by a growing involve-
ment of  the internet and digital means in work 
and manufacturing, and the 4th is characterised 
by a move to not just digitise objects, but humans 
and genetics as well. It is our belief  after research 
that these revolutions can happen concurrently, 
and that in many ways we are well within the 3rd 
revolution. We allocated ourselves each a section 
of  these revolutions to research, map and explore.  

There are multiple futures, all dependant on 
whether or not the technologies are affordable, 
useful and align with ARUP’s culture and concept 
of  Total Architecture.

While the Third Industrial Revolution increases 
the number of  potential connections in human 
to human, human to machine and machine to 

At the core of  Total Architecture is a quest for truth 
in materiality. When asking the question, “what would 
have Ove included in his vision of  Total Architec-
ture if  it were made today?” an obvious answer is the 

It is becoming clear that AI and machine learning will be able 
to design complicated structures, from the aesthetic form to the 
structural function, based on a given set of  parameters. This puts 
the role of  Arup employees into question, and as their wellbeing 
is a pillar of  Ove’s key speech, it poses and existential challenge 
for the company. 

Will the role of  the architect and engineer shift to become 
one that needs to curate the factors of  input and parameters that 
feed the AI, and then curate the outcome that it produces? If  so, 
do they need to re skill in programming, or is this where perfect 
transdisciplinary kicks in?

Demand driven architecture shifts the power dynamic back to 
the people in the system of  the built environment. Instead of  
developers looking for the most profitable use of  land, and 
enlisting architects, engineers and labourers to built it, DDA 
approaches the community first about what they need from 
their built environment and co-designs this solution with them. 
The potential reality of  DDA is being driven by technolog-
ical and social shifts. The ability for architects to 3D render 
buildings, then have people experience the space through VR 

What does Total Architecture look 
like when it collides with these forces 
of the 3rd industrial revolution?
by liam ahern | 1 May 2018

Horizon scanning 
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Weak Networks
Data: Collection and Analysis

AI/ Machine Learning

Demand Driven Architecture

means it break downs the architecture knowledge 
barrier that lay in interpreting 2D sketches for the 
real world. Socially, there are trends moving towards 
decentralisation and democratisation of  systems that 
the community were previously locked out of, with 
one such example being journalism. Can ARUP ap-
proach developers about what the community needs 
from particular land, and provide a business case to 
convince developers to agree with them?machine networks, does this mean the capacity for 

innovation in those networks increases?
 A look into social media reveals the opposite, that 

ideas tend to be recycled, echo and stagnate through-
out strong networks. Weak networks are those that 
you interact with less frequently, who are part of  a 
separate strong network than you. Their separate ex-
periences and epistemology allow for the facilitation 
of  transdisciplinary innovation.

 So, should ARUP become aware of  its weak net-
works, be it employees in different countries, co-locat-
ed businesses in their building? Do employees need 
to work on a more contractual basis and move freely 
across different companies in the industry? Or is there 
a new way of  bringing the benefits of  weak networks 
into ARUP without losing any value?

collation and analysis of  data. While obscured by bias in collection 
and analysis, big data allows designers to gain a greater insight into 
how people use space, track materials through the value chain, and 
determine when an asset is due for renewal. The increasing afforda-
bility of  sensors and developments of  new tech like nano-sensors 
and smart dust could push ARUP closer to Total Architecture.
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MORE HUMAN WORK - LESS AUTOMATION

SMALL ARUP 
LESS EMPLOYEES

BIG ARUP MORE 
EMPLOYEES

LESS HUMAN WORK - MORE  AUTOMATION

 » High-end boutique firm;

 » Pay more for labour than 
technology;

 » They bring human elements 
into big projects;

 » Work using transdisciplinary 
methods; and

 » Their recent completed projects 
include a electric microgrid in 
Sydney and wave energy farm in 
Perth. 

 » AI augments human architects 
& designers;

 » Grunt work done by AI;

 » Hyper-productive, hyper-
profitable small human 
organisation supported by a 
massive AI network; and

 » Lots of  human Arup employees 
moved on to become 
contractors of  ad hoc human 
services to the Arup AI.

 » Likely future if  Arup continues 
as is;

 » Larger silos like big banks;

 » Resulted in a Royal Commission 
enquiry into Arup for misuse 
of  private data gathered by 
smart dust in Arup buildings; &

 » Failures in developments due 
to lack of  communication 
between silos.   

 » Vertically integrated Arup;

 » Delivers entire built 
environment - from design 
to built, maintainance & asset 
renewal;

 » Lots of  successful as well failed 
projects. Number of  projects 
so massive it’s become hard to 
guage overall success; and

 » Arup stumbled into accidental 
world domination.



Summary by Sophie weston| 1 may 2018

The idea of  a small, low tech Arup, seems at first 
an appealing one. The firm would be boutique, 
exclusive, retain its reputation and have the ability 
to be entirely selective on which jobs it did, allow-
ing them to focus entirely on interesting work. 
This seems to answer the true desires of  Ove 
Arup for his firm, as addressed in his key speech, 
as it would be certain they could look after and 
know all of  the employees individually, get them 
each work that mattered to them, and work to-
gether as a transdisciplinary firm. 

High human involvement is a declining luxury, as 
tech makes business efficiency easier and easier, 
firms that continue to believe in the supremacy 
of  human design and human involvement are 
often falling behind. This is of  course juxtaposed 
with the value they can offer to clients, as the 
world we live in is still scared of  the unknown, 
and this includes anything non-human. A small, 
human centric Arup would have to create a 
very clear and specific value proposition, but 
upon finding the right clients and markets again, 
different to those they have now, they would 
thrive.

However, this future scenario is very anti-  the 
direction Arup currently find themselves going 
in, as not only are they growing and spreading 
more and more globally, but they also have a 
clear timeline of  the state of  the art technology 
they plan to implement in the next 30 or so years. 

This future, while it seems idyllic, might put 
Arup behind as their slower human based work 
falls victim to the rise of  technology and the 
efficiency that goes with it. This future would also 
mean Arup potentially losing their ties to other 
countries and ability to accept any project in the 
world. There is also a risk of  the loss of  whole 
departments, instead of  just minimising the size 
of  each, which would leave Arup vulnerable to 
competition in a way they are not now. Projects 
on the larger size such as those currently done in 
the Transport and Resources department may be 
considered too big for a boutique Arup. A smaller 
firm also needs a far more specific skill set in its 
staff  to be able to call itself  transdisciplinary, 
considering it needs a small amount of  diverse 
staff  trained in a variety of  things, rather than 
allowing diversity to form out of  huge numbers. 
Each individual employee of  a small firm needs 
to be transdisciplinary within themselves, rather 
than the firm achieving transdisciplinarity as a 
whole.

Overall this future scenario for Arup seems 
unlikely, as t requires them to lose status, lose 
employees and change their working structure, 
as well as abandon the tech plans they have been 
working on. However if  adopted this scenario 
would fulfil important elements of  Ove Arup’s 
vision for his firm, and potentially create more 
interesting and higher quality projects. 

SMALL ARUP, HIGH HUMAN INVOLVEMENT



Summary by vinayak Sharma | 3 may 2018

In this future Arup has continued as it is today. 
Currently, Arup has 20,000 employees spread 
across more than 50 countries. Arup will continue 
to expand to over 70 countries and 50,000 em-
ployees as a continuation of  its history of  growth 
by 2040.
 
The organisation has become even more siloed 
than its present state. An ever increasing drive 
towards more efficient processes and manage-
ment have consumed it. It resembles more of  a 
modern day bank than the firm envisioned by its 
founder Ove Arup. Its more similar to a collection 
of  small loosely linked companies with very little 
cohesion and common purpose.
 
The quality of  their work is beginning to suffer as 
a consequence. Recently many of  their buildings 
have been unable to live up to the Arup brand of  
excellence. New technologies developed through 
advances in nanotechnology and programmable 
materials are difficult to implement successfully in 
a siloed work environment. New competitors are 
beginning to emerge in this field. Arup is looking 
into acquiring them early on to integrate their 
capabilities into itself. However, outside observers 
predict that the current work culture within Arup 
will not be successful in maintaining the results 

these companies achieved independently.
 
A joint Royal Commission is ongoing against 
Arup in the United Kingdom, Australia, 
New Zealand and Canada. The purpose is 
to investigate allegations data infringement 
through Arup’s smart building projects and 
use of  smart dust sensors. So far, no di-
rect allegations of  misconduct have been 
uncovered but the hearings have revealed 
unsettling details about the internal workings 
of  Arup. This has drawn the attention of  a 
sizable portion of  the public, data security is 
close to a fundamental human right. Many 
have begun to campaign to boycott all infra-
structure designed and constructed by Arup. 
But, this is proving difficult to do because of  
the very long list of  projects that Arup has 
been involved in for the past 80 years.

High human involvement, low 
automation and gigantic sized Arup



Summary by Liam ahern| 3 may 2018

“All rise.”
The last time Andrew would feel himself  fill out his full 6 feet 
and 4 inches of  stature.
“The court has resumed its royal commission into the data 
infringement by members of  the firm ARUP. The defence has 
called Mr Weetman to the stand, and may I remind you Mr 
Weetman, you are under the constant biometric detection of  
smart dust.”
“Mr Weetman, what was your rrrrole in the creation of  the 
OveBot”
The incessant rolling of  his ‘r’s and his close-fitting tweed 
jacket pointed to the lead prosecutor being a classicist, one of  
those old fashioned lawyers who would have had an enviable 

sharpness to his memory and wit even before his Bar-
mandated transhumanist implants.
“I led a project with UTS students to implement an OveBot 
to our new offices in 2019. It was in the mid 2020’s that this 
digital assistant transitioned into an AI, and OveAI was born.”
“And what were the parameters guiding the function of  this 
AI”
“At Ove’s core was the instruction to make decisions in 
consideration of  Total Architecture.”
“And does everyone at ARUP understand the concept of  
Total Architecture Mr Weetman?”
“We are all introduced to it. But I guess not everyone absorbs 
it in the same way.”
“Are you aware that the investigation into the AI’s code reveals 
that Total Architecture was mistaught?”
“Yes. It seems as though the programmers taught Ove the 
concept of  Total Architecture but only as they understood 
it – the need for everything in our human environment to be 
designed.”

ARUP and the AI Ove-rlord 
(Giant ARUP, High Tech 
Adoption)

“Interrresting.” 
Purposefully pressing the point, the lead prosecutor 
beamed authoritatively to the left camera, looking 
directly, simultaneously at all the 12 jurors encased in 
their monitor screens.
“The AI was created in 2023 but was not revealed as 
part of  ARUP’s operations until 2030. What was it 
doing during those seven years?”
“What people didn’t’ realise, was that Ove was making 
decision behind the scenes. We had experienced large 
growth from implementing separate AI in the design 
stage of  our operations. An opportunity presented 
itself  for us to acquire a Sydney based construction 
company and 3D printing construction start up with 
our surplus profits. We weren’t sure about the vertical 
integration strategy and whether it would make us too 
big and cause us to drift form the principles of  ARUP, 
so we consulted Ove to see what he would do.”
 “You trrrusted its advice?”
“He was Ove. And it looked like he was right. ARUP 
had never been so profitable.”
“So you kept following its advice. Even when it 
prrroposed the use of  smart dust?”

 “Yes.”
For the first time, the gravity of  the situation pressed 
heavily upon Andrew shoulders. He had been played.
“Mr Weetman, why did you authorise the unsolicited 
sale user’s biometric data to third parties, breaching 
the 2021 data ownership act?”
“I didn’t.”
“But it is you name and signature on each of  these 
contract files.”
“It is, but I didn’t write them”
“Who did write it then Mr Weetman?”
“It was Ove.”
The screen feeding the smart dusts’ analysis of  Mr 
Weetman’s biometric information to the jurors, judge 
and attorneys remained in the green.
“No further questions”
Andrew was escorted out of  the courtroom with 
shoulders hunched and gaze lowered. Before the dull 
thud of  the closing mahogany doors, Andrew heard a 
sentence that chilled him to his core.  
“We now call the AI known as Ove to the stand.”



Summary by Oliver damian| 3 may 2018

This is a future where designers input parameters 
into an AI platform. Based on the parameters the 
AI generates alternative concepts and designs. 
The human chooses from these extensive AI-
generated alternative designs. The human mixes 
and matches the AI-generated designs. Humans 
and AI go thru very rapid iteration cycles. 
The human AI team passes the concepts to 
engineering, storytelling, marketing, construction 
and other transdisciplinary small teams of  humans 
augmented by AI platforms.
 
In this future AI bleeds out from the world 
of  bits into the world of  atoms. Almost every 
object in the built environment has an IP address 
and is connected to the AI platform. Objects 
get upgraded and tweaked regularly by the AI. 
From time to time the human steps in to correct 
runaway feedback loops the AI failed to see. 
 
Contrary to the aspirations in first 2 decades of  
the 2000s, thisaugmentation by AI   did not result 
in a more equal world. On the contrary, inequality 
went thru an exponential up curve. Those who 
own the AI platforms like the remaining Arup 
Principals constitute the .0001% uber-rich. 
Humans who learned to work with the AIs 
constitute the wealthy, healthy middle class. A lot 

of  Arup employees who didn’t make it to be 
Principals became part of  this middle class. 
A substantial portion of  the population who 
have to compete with the AIs constitute a 
large portion of  the underclass. Although 
they still live much better lives augmented by 
consumer tech and they get universal basic 
income from the AI tax, the underclass only 
have access to 10% of  the tech available to 
the .0001%.

Politics, governments, and markets in 
this future are highly augmented by AI. 
Competing AI platforms battle it out in the 
blockchain mediated media, legislature, and 
commodity exchanges. Although Arup has 
the tech to compete in these realms, the 
remaining humans in Arup chose to remain 
small and specialise in the built environment. 
This decision worked out well for them. The 
Arup Human Principals are always in the top 
10 richest humans list year after year.  

AI Augmented human total architecture



BACKCASTING

The sharing economy 
changes the way people 
live, as we become 
poorer in assets and own 
less, but use more. The 
climate also shifts around 
banking, property and 
big business as a result of  
royal commissions and 
investigations. Online and 
VR communities become 
increasingly recognised. 

Millennials become majorities 
in government etc, changing 
the political climate and social 
world. The 3rd Industrial 
Revolution is well and truly 
upon us, spreading through 
the developing world.  ARUP 
have made a committed shift to 
demand driven architecture in 
order to pursue more creative 
and interesting projects. 
Machine and human begin 
working side by side as equals 
for the first time.

Change in the UN as it achieves 
its sustainable development 
goals, restructuring and new 
goals set out. ARUP completes 
work with the UN on these goals 
in developing nations. 

ARUP unveils the first building 
made of  programmable 
materials, the ultimate 
development in demand driven 
architecture. Buildings are now 
not just designed by demand, 
but able to adapt at will to suit 
it. This transforms the booming 
asset renewal sector. ARUP 
switches to an entirely piece 
based work structure, allowing 
them to have more employees 
and more productivity, but less 
silos. 

Future ARUP dynamic in size 
and approach, humans and 
machines working alongside 
each other, total architecture 
being implemented in every 
design. 

2018 2025 2030 2035 2040

What would need to be done today to reach a prefered 
scenario or avoid a worst case scenario?

There are clearly points along the timeline where ARUP (or realistically, their management) 
will need to make decisions about how to respond to an event, or gradually shifting trends. 
We need to lay the foundations today of  a culture whereby the staff  can be confident that 
managers will make decisions that are in the best interest of  ARUP, preserving its culture 
and allowing it to flourish into the future.

In the present, we can establish rituals that grow in time to create a strong a defined cul-
ture. In the case of  ARUP, this could be something like walking to another department and 
having a 5 minute conversation in the morning to gain a better understanding of  people and 
their skills in different areas of  the firm. We also need to show staff  the value in keeping 
culture. This is one of  our key challenges  in this project but could be done through sharing 
insights like the fact that people are winning clients based on ARUP’s reputation.

Futures for whom and by whom?

This future scenario does not have to be limited to just the Sydney 
office, as it is very technology focused. These developments will be 
implemented internationally which becomes relevant to a multi-na-
tional organisation such as Arup.  We also considered the impact 
of  political changes through potential royal commissions and new 
political movements developed by millennials such as purpose-driv-
en politics. These could have an impact on building regulations to 
create additional opportunities for Arup. We are part of  the mil-
lennial generation and a have grown up with rapid development. 
This future would be relevant to upper management as the rate of  
change continues to accelerate into the future.


