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"Detection delay is the primary driver of incident escalation and financial
exposure in large-scale environments."
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Executive Summary

High-traffic physical environments — including retail, grocery, airports, stadiums, and hospitality — face
persistent operational risk driven by undetected hazards. These environments generate a continuous
rate of surface-level incidents that, when not detected promptly, escalate into injury events and financial
liability claims.

Slip, trip, and fall incidents represent a major liability category across all large physical environments:
* 8 million+ emergency room visits annually (CDC)

« 1 million+ hospital visits related to slips and falls (NFSI)

« Leading cost driver across workers’ compensation and premises liability categories (NSC)

Most organizations continue to rely on manual detection methods — scheduled floor walks, staff
observation, and post-incident review — creating significant delays between hazard occurrence and
organizational response.

This delay increases:

» Exposure time — the duration during which visitors are at risk
* Injury probability — more people encounter the active hazard

* Claim likelihood — injuries during extended hazard windows generate formal claims

"Operational risk is not driven by isolated events, but by how long those events
remain undetected."
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Scale of Incident Risk

Annual fall-related ER visits 8 million+ CDC
Slip/fall hospital visits 1 million+ NFSI
Surface-related incident cause rate 50%+ NFSI
Falls as leading injury cost driver Top category NSC

The Bureau of Labor Statistics consistently identifies slips, trips, and falls as one of the largest
categories of nonfatal workplace injury in the United States. In 2024, BLS reported 479,480 nonfatal
fall/slip/trip cases involving days away from work across private industry, with an incidence rate of 22.6
per 10,000 full-time equivalent workers. These figures represent reported workplace incidents only and
do not capture the full volume of visitor, customer, and guest incidents that occur in public-facing
environments.

When visitor and customer incidents are included, the total incident volume in large physical
environments is substantially higher than workplace-only statistics suggest. The CDC’s emergency
department data confirms that fall-related visits account for approximately 21.3% of all emergency room
presentations nationally.
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Incident Frequency by Environment

Incident frequency and risk characteristics vary significantly across environment types. The following
analysis summarizes the primary risk drivers and operational characteristics of major physical
environment categories.

Primary Risk Drivers Operational Characteristics

Retail / Warehouse Spills, dropped goods, aisle obstructions Large surface area, seasonal traffic peaks
Grocery Liquids, perishables, condensation High incident frequency, continuous restocking
Stadiums / Arenas Alcohol, crowd density, weather Event-driven spikes, concentrated windows
Airports Continuous movement, luggage, wet entriedigh throughput, extended operating hours
Hospitality Pools, restrooms, F&B zones, lobbies Constant variability, diverse populations

Each environment type presents a distinct risk profile. Grocery and airport environments exhibit the
highest continuous incident rates due to persistent surface hazards and high pedestrian density.
Stadiums and arenas present concentrated risk windows during events, with incident rates spiking
significantly during ingress, egress, and halftime periods.
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Detection Delay

Operational hazards in physical environments remain active from the moment they occur until they are
detected and resolved. During this interval — the detection window — every person who encounters
the hazard area is exposed to potential injury.

In most large physical environments, hazard detection relies on periodic floor inspections (typically
scheduled every 60-120 minutes), staff observation during normal duties, or reactive reporting after a
customer complaint or injury has already occurred. None of these methods provide continuous,
real-time visibility.

The result is a structural detection gap: hazards routinely persist for 30-90 minutes before
organizational awareness occurs. During this window, foot traffic continues through the hazard area,
compounding exposure with each passing minute.

"Detection delay is the primary driver of escalation.”

The relationship between detection speed and claim probability is not linear — it is exponential. A
hazard detected within 5 minutes presents minimal escalation risk. The same hazard persisting for 60
minutes may result in dozens of visitor exposures and a substantially higher probability of injury and
formal claim.
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Claim Escalation Dynamics

The escalation from operational hazard to formal liability claim follows a quantifiable pathway. Not
every hazard results in an injury, and not every injury results in a formal claim. However, the probability
of claim escalation increases directly with detection delay and visitor exposure duration.

Claim escalation rate (incidents to claims) 3-6% Industry actuarial benchmarks
Average premises liability claim value $20,000-$30,000 Insurance Information Institute
Severe injury claims (fracture, head injury) $50,000-$150,000+ Insurance Information Institute
Liability severity annual growth rate 6.8% CAGR Il / Casualty Actuarial Society

Escalation Chain

Detection Visitor . . .
Hazard Occurs - S S Incident - Claim Filed
Delay Exposure

Each step in this chain represents a point at which earlier intervention could prevent escalation. The
critical intervention point is detection speed — reducing the time between hazard occurrence and
organizational awareness.
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Financial Impact Model

The following model estimates direct annual claim exposure for a representative large physical facility.
All inputs are derived from the published data sources referenced in this report.

Annual operational incidents (estimated) 200
Claim escalation rate 4.5%
Estimated annual claims 9
Average claim cost $25,000
Annual direct claim exposure $225,000

This model represents direct insurance claim exposure only. Total operational cost per incident typically
includes additional categories not captured in direct claim values:

* Legal defense and litigation costs

* Insurance premium increases following claims history

 Operational disruption and staff response time

* Regulatory and compliance documentation

» Reputational impact and customer attrition

Industry analysis from the Insurance Information Institute indicates that total operational cost of a
premises liability incident is typically 2—4x the direct claim value when these additional cost categories
are included.
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Environment-Based Risk Profiles

Risk profiles vary by environment type based on three primary dimensions: incident frequency, injury
severity, and exposure pattern. The following matrix summarizes these profiles across major physical
environment categories.

Grocery High Moderate Frequent, recurring claims

Retail / Warehouse Moderate Moderate Scaled with location count
Stadiums / Arenas Moderate High Event-driven spikes

Airports High High Continuous, 24/7 exposure
Hospitality Moderate Moderate Variable by season and occupancy

Organizations operating across multiple environment types face a compounding risk profile. A
hospitality group with hotel, convention, and food service operations, for example, carries overlapping
risk characteristics that require integrated visibility across all facility types.

Airport and stadium environments present the highest severity exposure due to crowd density,
structural complexity, and the regulatory environment governing public safety in these venues.
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The Operational Visibility Gap

Across all environment types examined in this analysis, a consistent structural limitation is observed:

the absence of continuous, real-time visibility into operational conditions at the facility level.
Current limitations include:

* No real-time detection layer exists. Most facilities have no mechanism for continuous,
distributed hazard detection. Detection occurs only when a staff member happens to observe a
hazard during their normal duties or scheduled inspection.

 Video review is retrospective. Security and surveillance systems capture footage but are
typically reviewed only after an incident has been reported. They do not function as proactive
detection tools.

» Staff coverage is incomplete. Even in well-staffed environments, individual employees can only
observe their immediate surroundings. Large facilities with complex layouts contain significant
unmonitored zones between inspection cycles.

This gap is not primarily a technology problem — it is an architectural one. The tools most facilities rely
on were designed for security, maintenance scheduling, or compliance documentation. None were

designed to provide continuous operational hazard awareness across an entire facility in real time.

"There is no continuous operational visibility layer across physical
environments."”
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Emergence of an Operational Intelligence Layer

The data and analysis presented in this report point to a clear structural requirement: large physical
environments need a continuous, distributed operational intelligence capability that functions at the
facility level in real time.

The shift required is fundamental — from reactive incident management to real-time operational
awareness:
I T L R

Detection Periodic, manual Continuous, distributed

Reporting Post-incident, paper-based Real-time, structured data

Visibility Localized to individual staff Facility-wide, centralized

Response Reactive to reported injury Proactive to detected hazard

Analysis Manual aggregation, delayed Automated, real-time trending

Core capabilities of an effective operational intelligence layer:

 Real-time hazard detection across the full facility footprint

« Distributed reporting mechanisms accessible to all occupants

» Immediate visibility for operations and management teams

* Structured data capture enabling trend analysis and prevention

» Multi-location aggregation for enterprise risk oversight

An operational intelligence layer that reduces the detection window from 30-60 minutes to under 5
minutes would fundamentally alter the risk dynamics described in this report. Based on the escalation
model presented in Section 5, a 90% reduction in detection delay could reduce claim escalation rates
by 50-70%, corresponding to a meaningful reduction in direct financial exposure.
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Sources

Centers for Disease Control and Prevention (CDC)

« National Center for Health Statistics — Emergency Department Visit Data
« Falls Data Research: Facts and Statistics

* WISQARS — Web-based Injury Statistics Query and Reporting System

National Floor Safety Institute (NFSI)

« Slip, Trip, and Fall Hazard Overview

« Floor Surface Contribution to Fall Incidents

« Hospital and Emergency Visit Data — Fall-Related Injuries

National Safety Council (NSC)

« Injury Facts — Work Safety Data (2024 Edition)
« Injury Facts — Preventable Deaths and Injuries
« Cost of Injury Analysis — Falls Category

Bureau of Labor Statistics (BLS)

« Survey of Occupational Injuries and llinesses (SOIl) — 2024
» Census of Fatal Occupational Injuries (CFOI) — 2024

« Incidence Rates — Falls, Slips, and Trips — Private Industry

Insurance Information Institute (1)

« Liability Claims Severity Analysis (2024—-2025)

¢ Increasing Inflation on Liability Insurance — Year-End 2024

« Casualty Actuarial Society — Liability Severity CAGR Analysis

This report was prepared for informational purposes. All statistics are drawn from publicly available data published by the
organizations cited above. This document does not constitute legal, insurance, or financial advice. Organizations should consult
their risk management and legal advisors for facility-specific guidance.
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