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A New Paradigm in Building Risk Intelligence   

The commercial property insurance industry is at a pivotal moment. Traditional underwriting methods, 
such as periodic inspections, historical loss data, and actuarial models, are becoming less effective in 
today's complex risk landscape. As chief underwriters and risk engineering directors face mounting 
pressure to improve loss ratios while maintaining competitive prices, a breakthrough technology is 
emerging that could fundamentally change how we evaluate and price commercial building risk: AI-
powered structural health monitoring (SHM) provided through affordable wireless sensor networks. 
 
This technology represents more than just a minor upgrade in risk assessment tools. It signals a paradigm 
shift from reactive, inspection-based risk evaluation to continuous, data-driven insights that provide 
unprecedented visibility into the actual condition and performance of insured structures. For insurers 
willing to adopt this innovation early, the competitive advantages are substantial, including more accurate 
pricing, improved loss ratios, stronger customer relationships, and new product opportunities. 
 

Moving Beyond Traditional Inspection 

Structural health monitoring has been around in various forms for decades, mainly used for high-value 
infrastructure projects where the cost of advanced monitoring systems can be justified. What has 
changed significantly in recent years is the merging of three technological innovations: miniaturized 
wireless sensors, artificial intelligence algorithms capable of analyzing complex structural data, and 
cloud-based platforms that provide actionable insights at scale. 
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Modern SHM systems place discrete wireless sensors on commercial buildings to continuously monitor 
how structures respond to environmental loads, seismic activity, wind forces, and gradual deterioration. 
These sensors record acceleration, vibration, tilt, and displacement—physical indicators that reveal a 
structure's health and integrity. Unlike traditional inspection methods that offer snapshot assessments at 
monthly, quarterly, or yearly intervals, SHM systems provide 24/7 monitoring that captures both sudden 
events and slow-developing issues. 
The true innovation lies not in the sensors themselves, but in the AI algorithms that process the 
continuous stream of structural data. Machine learning models trained on vast datasets of structural 
behavior can detect subtle anomalies that precede visible damage, distinguish between normal variations 
and concerning trends, and provide probability-based assessments of structural condition. This 
transforms raw sensor data into actionable risk intelligence specifically relevant to insurance underwriting 
and claims management. 
 
The Economics of Modern SHM: A Low-Cost Subscription Model 

Historically, comprehensive structural monitoring was financially feasible only for critical infrastructure 
like major bridges, stadiums, or high-rise towers. The costs associated with wired sensor networks, 
specialized installation processes, and proprietary monitoring systems created barriers that kept most 
commercial buildings from continuous monitoring. 
 
The latest SHM technology has broken 
these financial barriers. Wireless sensors 
cut out the need for costly cabling and 
complex setup, while standardized cloud 
platforms replace expensive custom 
monitoring systems. Modern SHM providers 
use a subscription model that significantly 
reduces initial costs and aligns expenses 
with the ongoing benefits. 
The installation process has also been simplified to cause minimal disruption to the building. Typically, 
only a small number of strategically placed sensors—often fewer than ten—are needed to achieve 
comprehensive structural monitoring in commercial buildings. These wireless sensors can be installed in 
hours instead of days, without penetrating building envelopes or affecting tenants. The sensors send data 
to secure cloud platforms where AI continuously analyzes structural integrity and creates tailored risk 
profiles. 
 
For insurers, this economic approach offers strong advantages. Instead of demanding large upfront 
investments from policyholders for monitoring infrastructure, SHM can be added as a value-added service 
or risk mitigation feature included with coverage. The subscription fee—usually a few hundred dollars per 
month for standard commercial buildings—is well within reach for both insurers and policyholders, 
allowing immediate return on investment through better risk management and potentially lower 
premiums. 
 
Delivering Actionable Intelligence Through Secure SaaS Platforms 

The delivery mechanism for SHM insights is just as crucial as the monitoring technology itself. Modern 
SHM providers utilize secure, cloud-based Software-as-a-Service platforms that integrate smoothly with 
insurer workflows and systems. This approach offers several vital advantages for underwriting and risk 
engineering operations. 
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First, the SaaS model ensures that all stakeholders—underwriters, risk engineers, and policyholders—
have access to the same real-time data via role-specific dashboards and reporting tools. Underwriters 
receive tailored risk profiles that incorporate both baseline structural assessments and ongoing condition 
monitoring. Risk engineers benefit from detailed analytics on structural performance trends, event 
impacts, and portfolio benchmarks. Policyholders gain actionable insights into their buildings' health, 
maintenance requirements, and response to events. 
 
Second, cloud-based platforms enable quick deployment and scaling without the need for IT 
infrastructure investments. Insurers can pilot SHM technology with specific policies or building types, 
verify the underwriting benefits, and systematically expand deployment across their portfolios. The SaaS 
architecture handles data security, system maintenance, and algorithm updates without demanding 
additional resources or technical expertise from insurers. 
 
Third, modern platforms feature APIs and data integration capabilities that allow SHM insights to directly 
feed into existing underwriting systems, portfolio management tools, and claims platforms. This 
integration minimizes workflow disruptions and makes structural intelligence an integral part of decision-
making rather than a separate information silo requiring manual reconciliation. The security structure of 
these platforms addresses the sensitive nature of both building data and proprietary underwriting 
information. Enterprise-grade encryption, role-based access controls, and compliance with data 
protection regulations ensure that structural intelligence remains confidential while allowing appropriate 
information sharing among authorized parties. 
 

Transforming Underwriting: From Backward-Looking to Forward-
Thinking 

The most significant impact of SHM technology lies in its ability to transform commercial property 
underwriting from a mostly retrospective process to a forward-looking, data-driven approach. Traditional 
underwriting relies heavily on historical loss data, building features at policy start, and periodic inspection 
results. While these remain important, they offer limited insight into the current condition of structures or 
future risk trends.  
 
SHM provides continuous, objective measurements of 
structural health, enabling dynamic risk assessment. 
Instead of assuming a building’s risk stays the same from 
policy inception to renewal, underwriters can see how it 
performs in real-time during the policy period. This leads 
to more accurate pricing based on actual conditions 
rather than statistical estimates. 
 
For instance, in earthquake-prone areas with large 
commercial building portfolios, traditional methods use 
building age, construction type, and seismic zones to 
evaluate vulnerability. SHM systems measure how 
structures respond to minor seismic activity, ground 
vibrations, and environmental loads—data that shows 
how buildings perform under stress. Those 
demonstrating strong resilience can be priced more 
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favorably, while buildings with unexpected flexibility or unusual responses are examined more closely 
before renewal. 
Similarly, for aging commercial properties, SHM offers early detection of deterioration that standard 
inspections might miss. Gradual changes in stiffness, settlement patterns, or material fatigue can be 
identified and measured long before visible damage occurs. This forward-looking data allows underwriters 
to work proactively with policyholders on maintenance and repairs, potentially avoiding losses and better 
managing risk. 
 
The data collected through continuous monitoring also improves catastrophe models and overall risk 
assessments for portfolios. Instead of relying purely on engineering judgment about how different building 
types will perform during storms or earthquakes, insurers can base their evaluations on actual measured 
responses from their insured assets. This empirical data enhances both individual risk analysis and overall 
exposure management. 
 
Streamlining Claims and Enhancing Customer Experience 

Beyond its underwriting applications, SHM technology delivers substantial value in claims operations and 
customer service—areas that significantly impact both loss ratios and retention rates. The immediate 
post-event structural assessment capability represents perhaps the most compelling near-term benefit 
for insurers and policyholders alike. 
 
Following significant events such as earthquakes, hurricanes, or severe storms, one of the first critical 
questions is whether affected buildings are safe for occupancy. Traditional assessment requires 
dispatching engineers for physical inspections—a process that can take days or weeks when many 
buildings require evaluation simultaneously. SHM systems provide immediate, objective data on 
structural response and post-event condition, enabling rapid safety determinations and occupancy 
decisions. 
 
This capability reduces business interruption losses by minimizing unnecessary building closures 
while safeguarding occupants from unsafe structures. It also speeds up claims processing by 
providing documented evidence of event impacts and structural damage. Instead of relying on delayed 
inspections and potentially disputed assessments, both insurers and policyholders use the same 
objective data about what occurred during the event and its effects on building integrity. 
 
The documentation produced by SHM systems also cuts down on disputes and litigation. Time-stamped, 
continuous data offers clear evidence of when and how severe structural impacts happened, helping to 
clarify questions about the timing of damage and whether it’s related to covered events. This transparency 
benefits both insurers managing claims costs and policyholders seeking fair claim settlements. 
 
From a customer experience perspective, SHM technology shows insurers’ commitment to risk 
management as a partnership rather than just a transaction. Providing ongoing structural insights, 
maintenance tips, and immediate post-event assessments delivers real value beyond just paying claims. 
It positions the insurer as a risk management partner dedicated to building performance and occupant 
safety—a point that improves customer loyalty and helps justify premium pricing. 
 
Competitive Advantages in a Challenging Market 

The commercial property insurance market faces persistent challenges: increasing catastrophe losses, 
aging infrastructure, hard-to-underwrite risks, and intense competition for quality business. SHM 

24 Hour continuous 
monitoring and alerts. 
Secure objective data 
for building risk 
profiling  
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technology provides strategic advantages across multiple dimensions that address these challenges 
while creating sustainable competitive differentiation. 
 
First, improved loss ratios emerge from better risk selection and proactive loss prevention. By identifying 
problematic structures before binding coverage, avoiding deteriorating risks at renewal, and engaging 
policyholders in maintenance that prevents losses, insurers deploying SHM can systematically improve 
portfolio performance. Even modest improvements in loss ratios, 1 to 3 percentage points, translate to 
significant bottom-line impact given typical commercial property margins. 
 
Second, premium adequacy improves through more accurate pricing that reflects actual structural 
condition rather than broad classification proxies. Buildings demonstrating superior structural 
performance through measured resilience warrant lower pricing than similar structures showing 
concerning characteristics. This precision enables insurers to win better risks while maintaining adequate 
pricing on accounts requiring it, a balance that improves both top-line growth and profitability. 
 
Third, risk engineering efficiency improves as continuous monitoring reduces the need for frequent 
physical inspections and provides more comprehensive information than inspections alone. Risk 
engineers can focus on accounts with concerning trends or that require in-depth analysis, rather than 
performing routine inspections that add little value. This enables risk engineering resources to scale more 
effectively as portfolios grow. Fourth, data and insights from SHM open new opportunities for product 
innovation. Parametric insurance products triggered by measured structural responses, maintenance-
based coverage that rewards good building stewardship, and dynamic pricing reflecting ongoing structural 
performance all become possible with continuous monitoring data. These innovative products can serve 
markets underserved by traditional methods while also driving profitable growth. 
 
Fifth, competitive positioning benefits as insurers demonstrating advanced risk assessment capabilities 
attract brokers and customers seeking cutting-edge coverage solutions. Early adopters of SHM technology 
can establish themselves as innovation leaders in commercial property insurance, differentiate their value 
proposition in competitive accounts, and build lasting relationships with sophisticated buyers. 
 

Practical Implementation: Starting Your SHM Journey 

For chief underwriters and risk engineering directors evaluating SHM technology, successful 
implementation begins with targeted pilots that demonstrate value before committing to widespread 
deployment. The low cost and quick installation of modern SHM systems enable testing without 
significant risk or resource commitments. 
 
A practical approach starts by selecting 15 to 25 commercial buildings in your portfolio that represent key 
accounts, challenging risks, or strategic relationships where enhanced monitoring would provide obvious 
benefits. Target buildings might include properties in high-catastrophe zones, aging structures with known 
vulnerabilities, high-value accounts that warrant extra attention, or new constructions for which 
performance validation would guide future underwriting. 
 
Partner with an established SHM provider offering reliable wireless sensor technology, strong AI analytics, 
and secure SaaS delivery. Assess providers based on insurance industry experience, ease of integration 
with current systems, quality of underwriting-focused reports, and willingness to collaborate on pilot 
design. The ideal provider should act as a strategic partner committed to demonstrating clear ROI for your 
organization. 
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Design the pilot to measure specific outcomes aligned with your business priorities. If improving risk 
selection is the main goal, focus on buildings with limited current underwriting data where SHM could 
reveal critical condition information. If claims efficiency is a priority, target locations prone to frequent 
events where quick post-event assessments could streamline operations. If customer retention is key, 
choose accounts where monitoring can serve as a value-added service to strengthen relationships. 
 
Set clear success criteria before starting the pilot. These could include accuracy of structural condition 
assessments compared to engineering inspections, time saved in post-event building evaluations, 
policyholder satisfaction with monitoring, or refining pricing models for monitored buildings based on 
performance data. Quantifying benefits with pilot programs helps build the case for broader adoption and 
gains organizational support. 
 
Plan for 12 to 18 months of monitoring to collect enough data, ideally including some weather events or 
minor seismic activity to test system performance under different conditions. This timeline allows AI 
algorithms to establish baseline behavior, identify emerging trends, and demonstrate value across various 
scenarios relevant to underwriting. 
 
Throughout the pilot, involve 
underwriters, risk engineers, claims 
staff, and selected policyholders in 
reviewing SHM insights and providing 
feedback on usefulness and usability. 
Their input will be crucial for refining 
how structural insights integrate into 
workflows and decision-making 
processes. Building internal support 
through hands-on experience will 
speed up adoption once pilot results 
justify expansion. 
 
The Future Is Already 
Here 

The merging of wireless sensors, artificial intelligence, and cloud computing has opened an 
unprecedented chance to revolutionize commercial building insurance through continuous structural 
health monitoring. What was once only feasible for critical infrastructure has now become financially 
practical for typical commercial properties, thanks to easier installation, fewer sensors needed, and 
affordable subscription costs. 
 
For insurers, the question isn’t if SHM technology will become a standard part of commercial property 
underwriting; the trend is obvious. The real question is whether your organization will lead this change, gain 
competitive advantages and market position, or simply follow after competitors have built their own 
systems and shown better results. 
 
Entry barriers have never been lower. Modern SHM solutions need little initial investment, work well with 
current systems, and quickly show clear value. Pilot programs can start in weeks, produce useful insights 
in months, and expand steadily across portfolios once their benefits are clear. 
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As infrastructure ages, catastrophe losses increase, and competition grows fiercer, the insurers that best 
understand and evaluate the actual state and performance of buildings will dominate the market. Those 
still mostly relying on historical data and periodic inspections will increasingly fall behind—taking on 
worse risks, pricing less accurately, and offering less value to customers compared to their data-driven 
competitors. 
 
The convergence of technology, economics, and competitive dynamics makes now the ideal time to 
evaluate and pilot SHM solutions. Insurers who invest today will influence the future of commercial 
property underwriting, creating better portfolios, stronger customer relationships, and sustainable 
competitive advantages in a changing market. 
 
For chief underwriters and risk engineering directors committed to leading rather than following, structural 
health monitoring is one of the most promising innovations in decades. The chance to fundamentally 
improve how risk is assessed, priced, and managed warrants careful evaluation and strategic planning. 
The future of commercial property insurance will depend on continuous, data-driven insights into the 
structures we insure. That future is already arriving for insurers ready to adopt it. 
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