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Big data and processing power have  
come crashing together to create  
a brave new insurance world.

by Adrian Rollins 

REVOLUTION
The data

I
nsurers have always relied on 
understanding their customers. So it 
is little surprise that many have been 
busy amassing vast amounts of detail 
about the lives of their policyholders, 

from their age and where they live to 
who they hang out with and their 
favourite films (thank you, Facebook).

Until now, though, they have had 
more information than they have  
known what to do with. Advances  
in computing, communications 
technology and information analysis 
mean the value of these ‘data lakes’  
– some as big as 200 terabytes  
(200,000 gigabytes) – is beginning  
to be unlocked. The result, according to  
Neale Walsh, will transform the industry.

Neale, an insurance and finance 
specialist at geographic mapping and 
data analysis firm Esri Australia, believes 
the advent of big data – the ability to 
analyse and manipulate huge amounts 

of information drawn from multiple 
sources – will rapidly render the current 
way of doing things obsolete.

Already, he says, leading insurers are 
moving to ditch off-the-rack policies 
with a limited range of choices and 
options. They are instead looking  
to provide a single policy tailored 
specifically to the circumstances and 
characteristics of each policyholder, 
covering everything from health, car 
and home to professional liability.

“Insurance is all about customer 
experience,” says Neale, “and [insurers] 
say to their customers, ‘We are going to 
insure you. We are going to do your life, 
health, car and house insurance all in 
one policy. We are going to align it to 
the way the customer wants to do 
business and make it consumer friendly 
by bundling it.’”

To do this, insurers must mine the 
information they hold – but so vast are 
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conditions for areas of just five 
kilometres in size.

It means that farmers and insurers 
have at their fingertips recent and 
historical rainfall, temperature, humidity 
and wind readings for a given patch of 
dirt, allowing them to determine how 
current growing conditions compare 
with the historical average, analyse 
possible outcomes and develop cover 
that matches the sort of risk they are 
prepared to take on.

“For the first time, we are allowing 
people to visualise the effect [of various 
weather conditions] on their balance 
sheet in seconds,” says Jonathan. 

He adds that powerful processing 
capabilities ensure the information  
his company provides to farmers and 
insurers evolves with climate changes, 
keeping risk assessments up to date.

POWER OF INFORMATION 
History is an imperfect guide to the 
future, and as the world changes, risk 
evolves. But even here, big data is giving 
insurers an advantage they have never 
had before.

Take climate change, for instance, 
with scientific evidence pointing to the 
increased incidence of extreme weather 
events like floods, bushfires and deadly 
heatwaves. Here, big data is providing 
the insurance industry with the sort  
of information that was out of reach  
a decade ago.

Statistician Dr Dale Roberts, of 
Australian National University, has 
worked with Geoscience Australia  
to develop a map of the Australian 
continent showing where surface water 
has appeared since the early 1980s. The 
National Flood Risk Information Project 
involved the development of machine 
learning algorithms for the analysis of a 
collection of 30 years of satellite imagery.

The resulting dataset was a petabyte 
in size – one million gigabytes – and 
analysing it required a 57,336-processor 
supercomputer. But, as a result, insurers, 
local councils and city planners now 
have a much better understanding of 

their datasets that Neale says finding 
information can be like searching for  
a needle in 200 haystacks. This is where 
companies like Esri Australia come in.  
By examining the information through 
the prism of location – using postcodes, 
addresses, suburbs, cities and so on – his 
company has found ways to make such 
masses of information comprehensible 
and useful to insurers.

Using information collected by the 
insurer and combining it with data  
from third-party sources as varied as 
Facebook, the Bureau of Meteorology, 
local planning authorities and rural fire 
services, Esri is able to give insurers a 

“The data can be used to gauge 
the risk of vehicles being stolen or 

households getting burgled …”
Cassandra Barker, MapData Services

detailed risk profile of a policyholder, or 
even a particular house on a particular 
street, enabling them to fine-tune the 
cover and premium they offer.

AN INFORMED BET
A similar approach is being used to 
revolutionise the way Australian farmers 
and their insurers assess and manage 
risk. It used to be that farmers wanting 
to take out insurance against crop 
failure, drought, fire and floods would 
have to wait for weeks as actuaries 
laboriously trawled through weather 
records to calculate odds and devise 
potential payouts. Now, thanks to 
modern computing power, it is a 
process that takes minutes.

Jonathan Barrett, Managing Director 
of digital mapping firm CelsiusPro, is 
evangelistic about what using big data 
can achieve. His company has used the 
Bureau of Meteorology’s database to 
develop a detailed Australia-wide map 
that can give historical weather 
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which areas are particularly flood-prone, 
letting them make better informed 
decisions about mitigation works.

THE PROBABILITY FACTOR
The ability to analyse more data more 
quickly than ever before has delivered  
a powerful tool into the hands of those 
dealing in probability. 

Insuring against theft is a good 
example. Using reports from police  
and other sources, digital mapping 
specialist MapData Services has been 
able to develop crime profiles for 
individual neighbourhoods.

“The data can be used to gauge  
the risk of vehicles being stolen or 
households getting burgled – and even 
indicate how safe residents may feel  
in a particular area,” General Manager 
Cassandra Barker told the FST Future  
of Insurance Conference last year. 

“Information regarding daytime 
population movements can also be 
accessed, which reveals not only the 
areas where people spend time during 
office hours, but also those areas which 
are desolate during the day – which is  
of significant value when considering 
the likelihood of crime.”

BEYOND PREMIUMS AND PAYOUTS
As insurers use big data to deepen 
their understanding of their 
customers, the very nature of this 
relationship is changing. Typically, 
policyholders have little to do with 
their insurer, unless their health 
deteriorates or disaster strikes. But 
as companies are learning more 
about those they are insuring, they 
are using this knowledge to try to 
modify and reduce risky behaviour.

In health, funds looking for ways 
to keep their policyholders out of 
hospital have for years provided 
subsidies for gym membership and 
other preventive health measures. 

They are currently trialling 
incentives for GPs to help patients 
with complex and chronic illnesses 

like diabetes to manage their 
condition and stay out of hospital.

Neale Walsh, an insurance and 
finance specialist at Esri Australia, 
expects this proactive approach to 
spread to other areas of insurance. 
For instance, when a natural 
disaster hits, there is a sudden 
upsurge in demand on call centre 
services of major insurers, causing 
frustrating delays for policyholders. 
It is a costly exercise, both 
financially and in terms of goodwill. 

Instead, in future, insurers armed 
with data and powerful algorithms 
will be able to determine when 
dangerous weather conditions  
are developing, giving them the 
opportunity to ramp up call centre 

capacity ahead of time. They will 
also be able to alert customers to 
the impending danger, giving them 
time to take action that could well 
save life and property.

After the event, they will be able 
to draw upon satellite imagery to 
assess damage far more quickly 
than by relying solely on 
on-the-ground assessors, 
dramatically speeding up the 
claims process and potentially 
averting secondary damage from 
rain, dust and other hazards.

Ultimately, says Neale, insurers  
and policyholders will enter a  
new form of partnership in which 
both risk and its management  
will be shared.

The potential for big data to  
capture the ever-unfolding nature  
of probability is even more obvious  
in the development of so-called 
dynamic risk management, in which  
a constant stream of data is used to 
update and reassess risk in real time.

Rob Thomas, Vice President of 
Product Development at IBM Software 
Group and co-author of Big Data 
Revolution: What farmers, doctors and 
insurance agents teach us about 
discovering big data patterns, gives the 
example of a car insurance policy for a 
22-year-old woman. Usually, an insurer 
would use information about her driving 
history, where she lives and the type of 
vehicle she drives; combine that with 
demographic data regarding her age, 
gender and employment work status; 
and apply models of probability, 
mortality and compound interest  
to come up with a policy offer.

But an insurer using dynamic risk 
management would instead install  
a sensor in her car that constantly 
monitors and transmits information 
about how far and often she drives, and 
at what time, as well as how lead-footed 
she is and where she parks.

EXPOSING THE VULNERABLE
As exciting as some of these 
opportunities are for insurers, they also 
push the boundaries of privacy and may 
undermine the idea of spreading risk that 
lies at the heart of insurance. 

Big data gives insurers the ability to 
fine-tune the risk profile of individuals 
and to adjust premiums accordingly.  
In an open market, there is likely to be 
increasingly fierce competition among 
insurers for the business of relatively 
low-risk customers, while those deemed 
to be higher risk could find themselves 
hit with fast-rising premiums.

To the extent that this gives people  
an incentive to mitigate their risk, such  
as reducing the vulnerability of their 
house in a bushfire-prone area, it could 
be a good thing. But where the ability  
of people to respond is limited, such as 
moving from a crime-prone spot to  
a safer but more expensive address,  
it can exacerbate inequities.

To counter such a risk, health insurers 
are subject to the policy of community 
rating, which prevents them from 
adjusting premiums based on health 
status. It is seen as an important tool  
in preventing health funds from 
cherrypicking customers and potentially 
leaving the sickest and neediest with 
either very expensive cover or none at all.

Head of Actuarial Science at Bond 
University, Professor Terry O’Neill, says 
governments will need to think carefully 
about the consequences of big data  
for a whole range of other insurance 
products, not just health. In California’s 
earthquake-prone Bay Area, for instance, 
lawmakers have had to compel 
companies to offer earthquake cover  
or risk leaving millions uninsured.

Terry says policymakers here might 
have to consider similar measures. “In the 
absence of a policy that says some sort of 
community rating applies, competitive 
pressure will inevitably lead to a situation 
where people are charged according to 
their risk profile,” he says. “I think this 
bigger societal issue is a situation where 
you need to think hard.”  




