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The Future of Risk
Engineering:

From 'Inspection’
to a 'Resilience and
Intelligence Engine'

The insurance sector is undergoing a fundamental transformation in
risk engineering, moving from periodic inspections and static reporting
to a dynamic, data-driven resilience and intelligence engine.

Market leaders are adopting connected ecosystems, advanced analytics,
and Al-powered tools to deliver continuous risk visibility, proactive
prevention strategies, and integrated client experiences. The new
operating model positions risk engineering as central to underwriting,
portfolio management, and client value creation - enabling insurers and
brokers to anticipate, quantify, and respond to risks at speed and scale.

This transformation is particularly critical for clients with cross-border
and multinational operations. Increasingly, risk engineering must deliver
globally consistent, coordinated, and compliant solutions that address
the complexities of operating in multiple jurisdictions. Carriers and
brokers are expected to harmonise risk management practices, ensuring
that multinational clients receive seamless support and advice regardless
of geography.

To remain competitive, carriers and brokers must evolve their capabilities,
redeploy scarce expertise, embed risk insights across the enterprise,

and lead on trust and governance. The future belongs to those who

can turn insight into action, partnership into performance, and risk

into opportunity - setting new standards for resilience and value in the
insurance industry.
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Introduction

Risk engineering is being pulled in two directions at
once. Underwriting, brokerage and risk management
teams need faster data-driven decisions, greater
auditability, and clearer linkage between risk quality
and commercial outcomes. At the same time, the risk
landscape is becoming more fluid: climate volatility,
digitised operations, contingent supply chains, and
new forms of critical infrastructure such as Al mean
yesterday's survey can be out of date tomorrow.

A new risk engineering operating model is emerging
for carriers and brokers: risk engineering as a
resilience and intelligence engine. Instead of periodic
inspections and static reports, leading carriers and
brokers are building connected ecosystems that
transform raw signals, expert insight, and prevention
activity into continuous underwriting and placement
intelligence. The volume and velocity of data now
available is fundamentally changing the expectations
of both internal and external stakeholders.

Market leaders are already demonstrating elements
of this shift, positioning the next generation of risk
engineering as a scalable, value adding integrated
client proposition, whilst Al-native insurtechs are
increasingly tackling the productivity and talent

bottlenecks that constrain in-house capacity to shape

digital-first propositions ready for adoption into the
ecosystem of capabilities.

DEFINITION

Exponential Risk Engineer

Ex.po.nen.tial risk en.gi.neer

The Evolving Role of Risk
Engineering

Risk engineering is no longer a supporting service.
Itis a control and insight system, central to both risk
selection and client value creation, enabling proactive
risk management and new revenue streams.

This includes enabling and validating innovative risk
transfer solutions such as parametric and index-
based insurance products, which require robust data-
driven methodologies and continuous monitoring
capabilities.

A key evolution is the increasing requirement to
support clients’ cross-border and multinational risk
management needs. This requires risk engineers

to understand and navigate diverse regulatory
environments, cultural expectations, and operational
frameworks, ensuring that risk advice is globally
harmonised yet locally relevant.

Exponential Risk Engineering is the next evolution of risk management: transforming
periodic inspection into continuous, data-driven intelligence. By harnessing advanced

analytics, real-time signals, and digital ecosystems, the Exponential Risk Engineer
empowers carriers and clients to anticipate, quantify, and respond to risk at speed and
scale. This approach unlocks new sources of value and resilience, enabling proactive risk
strategies and fostering a culture of agility and innovation.
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Today’s common pain
points and challenges

Batch risk assessment in
a streaming-risk world

Most operating models still rely on episodic surveys
triggered by new business, large limits, or poor

loss history. Reports are written, PDFs are stored,
and recommendations are emailed. Yet exposure
continues to evolve as maintenance regimes drift,
occupancy changes, values accumulate, and controls
degrade between surveys. Meanwhile, risk has also
diversified - new and interconnected threats are
emerging across portfolios. The pace of change
means that static assessments are quickly outdated,
and critical exposures may go undetected until

a loss occurs.

Without live or refreshable data that is integrated
into decision making, underwriting and placement
is based on historic snapshots, creating hidden
volatility and undermining pricing adequacy.

Traditional risk assessments often fail to address
the inherent uncertainty in today’s risk landscape.
Modern risk engineering must not only identify risks
but also quantify and communicate uncertainty,
using probabilistic models and scenario analysis

to help clients understand a range of possible
outcomes and make more informed decisions.

Value creation exists,
but attribution is weak

While most agree risk engineering delivers benefits,
and it “works", fewer organisations can quantify its
impact to result.

The missing link is often causality:

* Which recommendations were implemented
and when?

* Who verified the implementation and did the
expected loss change?

* Did behaviour persist?

Without that linkage, risk engineering is sometimes
unfortunately viewed as cost or a necessity rather
than a core part of the performance infrastructure.
Finance teams struggle to capitalise it, underwriting
teams struggle to prioritise it, whilst claims teams
struggle to collaborate with it. The absence of
robust attribution sometimes makes it difficult to
justify investment or demonstrate the contribution
of risk engineering to business outcomes.

Human expertise is scarce and
poorly deployed

The demographic profile of many engineering teams
means retirement risk is real. Meanwhile submission
volumes and service expectations rise.

The challenge is not just a shortage of talent, but
poor allocation. Highly qualified risk engineers still
spend disproportionate time gathering information,
reformatting data, writing repetitive narratives, and
chasing actions.

Digital-leaning players are explicitly focusing on
compressing these low-value tasks into automation
through readily available Al-supported technologies
SO scarce expertise can be directed towards
complex judgement, client engagement, and
innovation. Upskilling, cross-training, and leveraging
digital tools are becoming essential to address these

gaps.
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underwriting and placement
mechanics

4 Insights are not embedded in

Even when high-quality risk engineering
assessments exist, they inconsistently fail
to systematically influence:

* Programme structures
* Pricing models

e Excesses or deductibles

This is because risk engineering is often
unstructured or detached from core workflows,
with data and insights siloed across underwriting,
risk engineering and claims functions. As a result,
underwriters and brokers alike must manually
source and interpret information, leading to
inconsistency, increased levels of effort, and delays
in decision-making. The lack of integration means
valuable insights are often lost or underutilised at
critical decision points.

Organisational boundaries block
multi-peril thinking

Property, cyber, business interruption, liability, and
supply chain exposures interact in reality but are still
frequently assessed in silos. This leads to duplicated
risk assessments, fragmented recommendations,
and missed systemic vulnerabilities. Often teams are
unaware that relevant data already exists elsewhere
in the organisation, resulting in wasted effort and
overlooked cross-sell opportunities.

Clients increasingly expect joined-up resilience
advice, not product-line fragmentation. Multi-peril
risk frameworks and cross-functional collaboration
are becoming critical.

The inability to connect exposures across lines of
business risks leaving both insurers and clients
exposed to blind spots.

operating models anchored in
yesterday'’s product and peril mix

6 Traditional exposure gravity:

Risk engineering was historically set up to serve
underwriting, with most capabilities optimised
for property exposures, as these dominated

both premium and loss narratives. Processes,
skill profiles, data schemas, vendor ecosystems,
and even career pathways were built around
construction, fire protection, natural catastrophe,
and machinery breakdown.

However, growth is increasingly coming from areas
such as cyber-physical risk, intangible assets, supply
chain interdependency, climate transition, and
operational resilience. As risk engineering expands
into revenue-based opportunities and into global
and emerging markets, the operating model must
adapt.The challenge is not a lack of recognition, but
companies’ technology and data infrastructures

are not ready to support this shift.

The consequences are structural:

* Tooling struggles to manage non-property
or emerging data types

Designs and data taxonomies don't flex easily
into new perils or exposures

Engineers are not cross trained

* Partners remain aligned to legacy disciplines

Clients receive multiple, disconnected
engagements or recommendations. A lack of
standardisation across peril types and assessment
methodologies further complicates operational
efficiency and portfolio management

In short, the model often lacks modularity.
Future-ready carriers will treat risk engineering as
a platform, where new specialist modules can be
plugged in without redesigning the core. Without
that shift, expansion into emerging risks becomes
slow, expensive, and inconsistent.
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The Outlook: Key themes
over the next 5 years

Theme 1: Continuous risk visibility
replaces point-in-time surveys

Think less “inspection event”, more living risk profile.
Risk engineering is shifting, and we will see growing
use of innovation such as:

Leveraging alternative data sources - including
satellite imagery, remote sensing, and loT sensor
data - for real-time risk monitoring, environmental
tracking, and the development of parametric and
index-based insurance products

Real-time connected monitoring of machinery
performance, fire protection systems, water leak
detection, HVAC performance, and continuous
cyber vulnerability scanning for critical
infrastructure

Simulation and scenario analysis using digital twins
and probabilistic modelling to quantify uncertainty,
test responses, and prepare for a spectrum of
potential scenarios

Ingesting live feeds from supply chain partners
and diverse unstructured data sources

(e.g., social media) to monitor disruptions,
delays, and emerging risk hotspots.

The market will reward those who can validate
risks and exposures more frequently and react in
near real-time. Not every risk needs data feeds or
similar, but many require more frequent validation
than annual cycles. The ability to move from static
snapshots to dynamic risk intelligence will define
competitive advantage.

The expectation for continuous monitoring will
become the norm, not the exception, as risk
engineering is required on a broader set of
submissions.

Theme 2: Al copilots become
standard equipment for engineers

The adoption of Al-powered tools and workflows
will transform the day-to-day reality of risk
engineering-moving beyond automation to
fundamentally change how insight is generated,
shared, and applied.

Risk engineering copilots will:

¢ Replace much of the desk-based research work
e Extract insights from decades of historic reports
* |dentify probable protection gaps

* Benchmark sites against similar risks

e Accompany risk engineers on site visits to
undertake documentation and analysis

e Pre-draft recommendations and produce
client-ready summaries

Maintain and apply institutional memory

Engineers will remain accountable, but the nature
of their role evolves as Al handles documentation,
analysis, and even client-ready outputs -
dramatically improving productivity, and re-focus
towards revenue-generating activities. The future
risk engineer becomes part sales, part technical
expert. The question is not just how to layer Al
onto existing processes, but how to redesign those
processes for an Al-native future: where human
judgement and digital capability are seamless
integrated.

With the need for rapid, consistent risk assessment
growing, Al-driven workflows and analytical, data-
driven methodologies will be essential for scaling
risk engineering and responding to market needs.
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Theme 3: Prevention becomes
a revenue and retention strategy

As the market transitions, differentiation is key -
especially in competitive segments like mid-market.
Prevention, insight, and advisory are moving from
cost centre to core client proposition. Leading
carriers are reframing resilience services as market
differentiators by:

* Embedding prevention, insight, and advisory
into ongoing client relationships to strengthen
retention, improve data access, and stand out
beyond price

Launching innovative offerings in areas like cyber
and climate risk, such as cyber security operations
centres (SOCs) and bespoke resilience products
and services

Prioritising co-creation with clients and sharing
insights to deliver the next wave of value-added
services

Supporting clients with crisis simulation, scenario
planning, and preparedness exercises to
strengthen organisational resilience and enhance
business continuity.

The winners will be those who make resilience
visible and valuable, not just a checkbox on a
renewal. Clients should reflect on how prevention-
focused partnerships can drive long-term value
and reduce their total cost of risk. As prevention
becomes a differentiator, the line between risk
engineering and client advisory will continue to blur.

Theme 4: Portfolio steering powered
by risk engineering intelligence

Risk engineering is becoming a strategic input to
portfolio appetite, not just individual account quality.
Imagine underwriting and risk engineering teams
having near real-time visibility into metrics like:

* Percentage of locations with impaired sprinklers
* Distribution of secondary modifiers

* Ageing of critical recommendations

* Protection adequacy heatmaps

* Frequency and severity of near-miss incidents
across the portfolio

* Correlation between implemented
recommendations and loss outcomes

* Quantified portfolio exposure to risks not fully
addressed by traditional insurance - such as
reputation, key supply chain dependencies, and
certain cyber exposures.

This intelligence enables proactive portfolio
steering, targeted interventions, and true economic
leverage - moving beyond reactive risk selection to
active risk management. As many top business risks
- such as reputation, key supply chain dependencies,
and certain cyber exposures - fall outside the
boundaries of traditional insurance, risk engineering
must also help clients identify, manage, and mitigate
these exposures, supporting the development of
holistic resilience strategies and, where appropriate,
alternative risk transfer mechanisms.
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Theme 5: Specialisation expands into
emerging asset classes

The rise of energy transition, semiconductor

plants, data centres, battery storage, advanced
manufacturing, and climate risk demands a new level
of focus. Risk engineering teams will need to:

* Develop deeper technical expertise and advanced
analytical techniques tailored to these emerging
asset classes

* Adopt new data-driven assessment methodologies
and blend engineering, data science, and sector
knowledge to keep pace

* Embrace specialisation to address the increasing
complexity and scale of these exposures.

Theme 6: Explainability and
governance mature rapidly

Risk engineering was historically set up to serve
underwriting, with most capabilities optimised

for property exposures, as these dominated both
premium and loss narratives. Processes, skill profiles,
data schemas, vendor ecosystems, and even career
pathways were built around construction, fire
protection, natural catastrophe, and machinery
breakdown.

However, growth is increasingly coming from

areas such as cyber-physical risk, supply chain
interdependency, climate transition, and operational
resilience. Many of these exposures are intangible

or even uninsurable, meaning traditional insurance
solutions may not be feasible. Risk engineering must
innovate to help clients address these abstract risks -
often through alternative risk transfer, self-insurance,
or broader resilience-building initiatives. This shift,
combined with expansion into revenue-based
opportunities and global markets, means operating
models must adapt to support a broader, more
complex risk landscape.

The challenge is not a lack of recognition, but
companies’ technology and data infrastructures
are not ready to support this shift. The solution is
structural:

* Tools need to evolve to be able to manage non-
property or emerging data types

* Designs and data taxonomies need to be able to flex
to support new perils and exposures

* Consideration for the cross training of risk engineers
needs to be made alongside deep experts

* Where relevant, clients need to feel connected
engagement and recommendations

In short, the model often lacks modularity. Future-
ready carriers will treat risk engineering as a platform,
where new specialist modules can be plugged in
without redesigning the core. Without that shift,
expansion into emerging risks becomes slow,
expensive, and inconsistent.
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An action plan for the future

Start with the commercial
outcomes you want

Be explicit about the business results risk engineering
must support - growth in target segments, better
retention, reduced volatility, stronger broker
differentiation, improved combined ratio.

When leaders articulate this clearly, investment
conversations change from “tools for engineers”
to “drivers of underwriting performance”.

2 Protect and redeploy scarce
expertise

The best risk engineers are a strategic asset.

The goal is to maximise the proportion of their time
spent on judgement, client engagement and complex
risk - not administration.

That means redesigning operating models, service tiers
and partner usage so the right risks receive the right
depth of attention.

3 Make risk insight usable across
the enterprise

If engineering knowledge cannot inform pricing,
exposure management, reinsurance strategy or
claims learning, value is trapped locally.

Senior leaders should demand that insights travel
consistently, reliably and at scale to every function
that depends on understanding risk exposure and
management quality.

4 Be deliberate about where
you differentiate

No carrier can be best-in-class in every specialist
domain. Decide where proprietary capability is
critical to brand and profitability, and where
ecosystem partnerships can extend reach faster.
Clarity will prevent fragmented investment and
overlapping solutions.

5 Align incentives to drive risk
improvement

Clients respond when actions have consequences.
Underwriters respond when authority frameworks
reinforce behaviour. Whether through pricing benefit,
capacity deployment or renewal strategy, improvement
needs to be visible in trading outcomes.

6 Evolve the workforce proposition

Tomorrow's risk professionals will blend engineering
credibility with data fluency, communication strength
and comfort working alongside Al. Hiring profiles,
training investment and career pathways should
reflect this future, not yesterday's job descriptions.

7 Lead on trust and governance

Boards and regulators will ultimately hold risk
engineering, underwriting and brokerage accountable
for Al-influenced decisions. Transparent standards,
clear accountability and explainable processes enable
innovation without fear.

8 Embed client-centricity in every
process

Design risk engineering propositions with the client
journey in mind - from onboarding and assessment
to ongoing feedback and benchmarking. Embedding
client-centricity ensures solutions are relevant,
actionable, and differentiated, driving deeper
engagement and long-term value.

For multinational clients, this means providing

a consistent, coordinated experience across borders,
with risk engineering advice and reporting that aligns
with both global standards and local requirements.
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Closing thought

Risk engineering is no longer a back-office function - it is fast becoming the backbone of resilience, intelligence,

and value creation across the insurance sector. As the pace of change accelerates and risks become more complex
and interconnected, those who industrialise insight, connect it to underwriting and placement authority, and make
resilience visible at portfolio scale will set the standard for the industry. The next chapter belongs to those who can
turn insight into action, partnership into performance, and risk into opportunity - not because they inspect more
risks, but because they learn faster from them.
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