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     SPECIAL REPORT:

CONSTRUCTION 
& TECHNOLOGY
The rise of interconnected, automated technology  
is shaking the foundations of traditional construction, 
and of renewables production. But what impact will  
the likes of AI, 3D printing and battery storage have  
on the future of risk management?
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On any major construction site, the stakes are as high 
as the cranes. But will new advanced tech like wearable 
sensors, on-site assembly and autonomous vehicles 
transform construction and engineering risks?

Brave new build
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T
here are few working environments more 
complex – or more dangerous – than a 
major construction site.

Where people and machines interact 
closely, there is an obvious risk of 
accidents, and with huge budgets resting 

on the smooth gearing of logistics, contractors, 
manufacturers, finance, architects and more, there is a 
real risk of major, expensive delays.

But new technology is already helping manage 
these risks more e� ectively.

EYES ON THE TOP OF YOUR HEAD
For example, when it comes to health and safety 
management, drones can potentially eliminate 
the need for a worker to work at heights, or within 
confined spaces.

“We are already utilising remote proximity sensors 
in helmets and on equipment to warn that workers 
are present then automatically disable the operating 
vehicle should the worker enter a no-go zone or pass 
a distance threshold,” says Transurban head of risk 
Karl Davey.

Accidents arising from fatigue could also be 
eliminated if this wearable technology is able to 
detect whether the worker is fit to work.  

Companies can also potentially use the data 
collected by this technology to confirm which 
tasks are associated with higher risks and provide 
recommendations to re-design the work processes 
to enhance overall construction safety.

Technology will also help boost profits by 
streamlining the construction process. Victoria 
Tan, Ayala’s head of group risk management and 
sustainability unit and associate director, says: 
“With 3D printing technology, on-site building 
may be possible that could reduce both operations 
and logistic costs, and may allow greater flexibility to 
introduce last-minute changes as necessary,” 

“The cost of operations may be reduced – as there 
will be fewer maydays needed – plus, new materials 
may be introduced, and inner fittings or wirings may 
be printed.”

This will mean the need for storage facilities will 
be reduced and there will be less mishandling of 
materials, lowering logistical costs. “It is almost a 
‘just-in-time’ concept of construction materials,” 
says Tan.

But all of these benefits look set to be multiplied by 
the greater capacity for interconnectedness brought 
about by the ‘internet of things’, or IoT.

“I think the IoT will really change the construction 
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Traditional construction operating models 
are being reinvented by a plethora of highly 
intelligent and automated technologies: 
the internet of things (IoT) and the 
interconnectedness of systems and processes, 
autonomous equipment, AI, augmented reality, 
drones, 3D printing – the list goes on. These 
advancements are changing the way in which 
we design, build, and operate infrastructure.

Construction sites of tomorrow will look 
very different to today’s sites. Some 25% of 
construction industry professionals say they 
will use automated machinery by 2020. If this 
comes true, we’ll see less human interaction 
and more autonomous machine operation. 

As AI improves, there is likely to be greater 
connections between suppliers, manufacturers 
and consultants, creating an integrated 
construction supply chain. You can imagine 
a scenario where drones used for daily site 
surveys can identify when parts of a project are 
complete or material stockpiles are depleted. 
This could be cross-referenced to both the 
consultant’s design and the quantity surveyor’s 
aggregate volumes. If, following this analysis, 
more aggregate is required, an order can be 
made automatically, and materials delivered to 
the site and offl oaded via an autonomous truck. 

Elsewhere, automated machinery and 3D 
printing are being used in linear and modular 
construction projects, such as in high-rise 
residential properties, where the design is 
repeated fl oor on fl oor, room by room. In 
addition, these machines can be operated or 
supervised by someone offsite, in an offi ce, 
which create signifi cant resourcing and 
employee cost advantages. 

EXPERT VIEW: THE FUTURE IN OUR SITES 

Construction is evolving fast, as new tech brings with it automation, 
speed and enhanced data. Risk managers will be faced with a host of 
new opportunities and challenges, says Allied World’s Jacob Hewitt.

As technology rapidly improves, the 
take-up of these innovations will continue 
to increase. The benefi ts to the contractors 
and the owners are clear – the technologies 
will give them a competitive edge and help 
increase effi ciencies and productivity onsite, 
while driving down costs. However, as with 
all opportunities, there are risks: machine 
malfunctions can cause the equipment to 
no longer recognise what it is doing, or it 
can breakdown altogether, causing severe 
and costly delays to projects. Then there is 
risk of liability – it will become increasingly 
diffi cult to assess who is responsible should 
a loss occur: the manufacturer or the owner? 

NEW TECH ON THE BLOCK
How can insurers help? In terms of risk 
transfer, technologies are having a positive 
impact on risk mitigation strategies. The IoT 
is generating valuable insight and data on 
potential risks and loss scenarios, which will 
enable contractors and clients to mitigate risk 
more effectively. At Allied World, we’ve taken 
this on board. By harnessing the power of big 
data, we have enhanced our construction, 
delay in start-up and project monitoring 
propositions. We are working closely with 
our clients, connecting to their project 
management systems, to understand the risks 
that are causing delays to their projects. By 
analysing this data, we are providing accurate 
risk assessments that can aid risk engineering 
and mitigation strategies and help settle 
claims more effi ciently, should a loss occur. 

As the construction industry continues 
to evolve, it is just as important for the 
insurance industry to tap into these 
technological innovations to create and 
enhance our solutions to meet the changing 
risk profi les of clients.

“YOU CAN IMAGINE 
A SCENARIO WHERE 
DRONES USED FOR 
DAILY SITE SURVEYS 
CAN IDENTIFY 
WHEN PARTS OF 
A CONSTRUCTION 
ARE COMPLETE.”
Vice president, head 
of construction & 
engineering, North Asia, 
Allied World
Jacob Hewitt

industry,” says Tan. “IoT will make it possible for us 
to build smart and sustainable cities with the help of 
sensor chips or radio frequency identification.”

MACHINES THAT MITIGATE RISK?
But new technology brings with it new risks. 
“For example, having autonomous vehicles 
operating in the vicinity of people and property 
carries risk with it – and the situation on a 
construction site is far more complex than driving 
along a road,” says Allied World’s vice president, 
head of construction & engineering, North Asia, 
Jacob Hewitt.

According to Hewitt, 25% of construction 
professionals say that they will be using autonomous 

vehicles by 2020 and risk managers need to start their 
planning now.

“That’s a huge increase – that’s a quarter of all 
construction sites,” he says. “It will mean less human 
interaction and more machine automation. Workers 
will gradually retreat into a remote location; they 
could be on the other side of the world. And in the 
further future, this could be done by AI, all of which 
will have impacts for the risk manager.”

But once again interconnectivity – and data – could 
be a game changer for risk managers.

“Data will allow contractors and clients to mitigate 
risk more e� ectively and avoid an insurable loss,” says 
Hewitt. “At the end of the day, the uptick in technology 
will be a competitive advantage.”  
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The new tech toolbox
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DRONES
Drones have the power to transform many aspects of 
construction, including health and safety, project 
management, and security. One senior Singaporean risk 
manager tells us his fi rm now uses drones and remote 
sensors to manage the security risk at remote sites. 
“Guards in developing markets are not expensive, but 
the management and constant verifi cation of duty 
means that there is a high cost for supervision. Drones 
will almost certainly help physical inspection of posts 
and, as a result, increase profi tability in this area.”

WEARABLE TECHNOLOGY
Sensors on clothing and machinery 
will have a massive impact across 
management, health and safety, and 
logistics. It will enable fi rms to get a 
better understanding of staff, their 
health and safety, work rate, and 
co-ordinate purchasing and logistics 
to ensure projects progress smoothly. 

INTERNET OF THINGS  
Construction projects are complex 
and they have a lot of components. 
“At the moment you have standalone 
software covering project management 
and costs,” says Hewitt. “But as cloud 
storage improves, we are going to 
see the programme and schedule 
connecting with the costs and with the 
quantity surveying, to provide real-time 
interconnected information. Firms can 
also factor in external data – perhaps 
from local weather stations. This will 
allow much more timely management 
across the board.”

AUTONOMOUS VEHICLES  
“These will have a huge impact on costs,” says 
Jacob Hewitt. “Machines can run all day and all 
night, unlike people. And autonomous vehicles 
will also reduce the amount of accidents caused 
by human error. If you have 100 people working in 
a tunnel, there will be accidents. But if you have 
one machine in there being run by someone in a 
remote location, then it’s much safer. It will start 
with routine, repetitive jobs that software in its 
current form will be able to handle.”

3D PRINTING
Using pre-built 
components, assembled 
on site, is faster, cheaper 
and carries lower risk. 
3D printing will mean 
components can also be 
built on site, eliminating 
risks from complex supply 
lines and to business 
continuity posed by 
interruption in supply.
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A
global energy transition is under 
way. Year-on-year we are seeing 
record new additions of renewable 
energy capacity, along with rapidly 
falling costs, particularly for solar 
photovoltaics and wind power. This is 

leading to a major global shi�  away from a world run 
on fossil fuels. In 2016, about $297bn was spent on 
renewables – compared with $143bn on new nuclear, 
coal, gas and fuel-oil power plants.

The two countries currently driving this change are 
China, largely through wind power, and India, focusing 
on solar power. But there have also been huge pushes in 
Australia and the EU.

It’s estimated that global wind energy capacity 
could increase by more than half over the next five 
years, according to the Global Wind Energy Council 
(GWEC). In its annual report on the status of the global 
wind industry, the GWEC said cumulative wind energy 
capacity stood at 539 Gigawatts (GW) at the end of last 
year – a massive 11% higher than the previous year.

In addition to the declining price of kit, further drivers 
to growth have included government requirements 
and regulatory support towards clean energy; payment 
incentives and tax incentives, such as feed-in tari� s; and 
greater e� iciencies when compared to fossil fuels. 

WHEN THE SUN DOESN’T SHINE?
But this boom brings with it new risks. Good wind sites 
are o� en in remote locations, far from cities where the 
electricity is needed. Transmission lines must be built to 
bring the electricity from the wind farm to the city. This 
can increase the cost of expanding wind projects and 
grows exposure to risk. There are also very real issues 
around dealing with an inherently unreliable and hard-
to-predict resource, such as the weather.

“Wind power must still compete with conventional 
generation sources on a cost basis,” says Jonny 
Martin, associate, renewable energy for JLT Specialty 
Ltd. “Depending on how energetic a wind site is, the 
wind farm might not be cost competitive.”

However, innovations in battery storage are 
making renewable energy projects a lot more viable 
and profitable – it helps firms maintain renewable 

Revolutionised renewables?

A global energy shift is taking place. But can we rely 
on wind and solar on such a growing scale? Battery 
storage could provide much-needed stability.
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energy output when the wind doesn’t blow or the sun 
doesn’t shine for long enough.

“In the energy industry we’re already starting to see 
that the combination of renewables and battery storage 
o� ers the opportunity for wind and other renewable 
plants to perform peak shaving – a process whereby 
energy is stored at times of peak energy production to 
use during periods of intense demand – to help better 
balance supply to demand,” says Renewable Energy 
Association policy manager Frank Gordon.

“Storage projects also potentially provide 
additional income streams through ancillary services 
markets that help regulate the power grid.

MATCH MADE IN HEAVEN
The ‘Batwind’ project in Aberdeenshire, Scotland, is 
one such example of a wind developer pairing wind 
with battery storage.

The battery storage system earmarked for this 
remarkable project – the world’s first floating wind farm 
– could be applied for use in other future developments 
under a collaborative agreement announced in January 
2018 by the project’s owners, Statoil and Masdar.

Gordon says: “We expect more projects similar 
to Batwind to follow in the coming years, not only in 
wind but also solar and other renewables, adding to 
the cost-e� ectiveness of the technologies and creating 
new employment opportunities.”

But this new technology – and its risks – mean 
massive changes for the insurance sector.

“There are absolutely huge implications,” says Allied 

World’s Jacob Hewitt. “For example, look at the sheer 
scale of the increase in Chinese capacity – with this 
comes a risk consideration around the new technology.”

Risk managers need to find ways to work out how 
to reduce the risk when firms are trying to expand 
rapidly, using technology that might only be just 
beyond the prototype stage.

Hewitt says: “My advice is to use a contractor with 
a successful track record, with robust quality control 
and good project management experience. The 
technological risk will reduce over time, as the market 
settles down and companies gain more experience.”

But it’s not just the tech that you need to be thinking 
about – it’s how you get the kit where it’s needed. “Large 
projects are being installed in some very challenging 
locations: they can be steep, remote,” Hewitt says. 
“And one of the major challenges is actually the 
transportation of blades and arrays into these locations. 
Imagine trying to take a 70 metre blade into some 
remote mountainous region in Pakistan.”

He advises linking multiple insurance products 
across di� erent risks, such as transport, marine and 
construction, and using this to close gaps wherever 
possible. “Using a single insurer is preferable,” Hewitt 
says. “Because if you have bought insurance products 
from di� erent insurers, you may get some disputes 
over coverage; it is far better to have a single point 
of contact.”

In a rapidly changing sector, risk managers need to 
have their wits about them. Focus, prepare – and get 
ready for the future.

energy output when the wind doesn’t blow or the sun 
doesn’t shine for long enough.

World’s Jacob Hewitt. “For example, look at the sheer 
scale of the increase in Chinese capacity – with this 

CHINA
China is the world’s largest renewable power 
market. In 2017, it installed an additional capacity of 
19 GW, taking its total wind capacity to 188 GW. 
When added to the country’s massive deployment 
of solar power, China is well on its way to making 
renewable energy its main energy source. Over the 
last ten years, the amount of renewable power the 
country generated has increased by 800%.

“China plans to invest $400bn in renewables over 
the next fi ve years,” says Hewitt. “That’s huge. The 
Chinese government is driven to meet the climate 
targets signed up to in the Paris Climate Agreement 
and tackle the real problems they have due to 
pollution from coal-fi red power stations.”

 But not only are they massively scaling up their 
investment, Chinese fi rms are innovating. “They are 
innovating constantly to produce larger, more 
effi cient turbines. For example, in terms of onshore 
wind turbines, we are now seeing 70m–150m 
diameter blades, producing 6 MW as a standard 
offering. That’s 1.5 football fi elds in length. 
Offshore turbines are far larger and as technology 
improves, these will grow in size and effi ciency.”

INDIA
This renewables giant is set for a solar boom over 
the next fi ve years as infrastructure improves and 
solar farms are better integrated into the grid. The 
country’s renewable energy capacity is forecast to 
double by 2022, overtaking the EU on growth, 
according to the International Energy Association.

While meeting Paris Climate Agreement 
commitments and tackling pollution are important, 
India also needs to provide more power – much more 
power – to bring its population modern services. 
Renewables can make all the difference.

It is easy and cheap to put up some solar panels 
compared to building a whole centralised power 
distribution network. And in the near future, 
improved battery power will enable more remote 
locations to become more economically viable.

Asia's game 
changers
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