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The Field Safety Benchmark
for OIl and Gas

An empirical validation of contractor risk, process-safety data, and
digital maturity — and a five-dimension model for measuring fatal-
hazard prevention at the point of work.

See where your safety program really stands.

Talk to Fieldlst —

01 Field Capture Velocity & Reliability

02 Hazard Analysis Quality & Cognitive Engagement
03 Contractor & Subcontractor Reach

04 Generation of Trusted Leading Indicators

05 Closeout, Learning & the Feedback Loop

Grounded in NIOSH FOG and BLS CFOI fatality data, OSHA severe-injury reports, and APl RP 754.
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Executive Summary

The oil and gas extraction (OGE) industry operates at the intersection of extreme physical
hazards, complex multi-employer worksites, and volatile conditions — and its collective fatality
rate has run roughly seven times the average for all U.S. workers.

A systemic disconnect exists between the sophisticated safety metrics monitored in corporate
boardrooms and the practical, day-to-day hazard mitigation occurring on the rig floor. Three core
assertions frame this report: the overwhelming majority of fatalities occur among contractors, not
operators; the industry over-indexes on lagging process-safety metrics while failing to capture leading
indicators; and enterprise safety software has largely failed to reach the field workers who face the
greatest physical risk. These are not anecdotal — they are substantiated by epidemiological data,
regulatory incident databases, and software-market analytics.

Analysis of the NIOSH Fatalities in Oil and Gas Extraction (FOG) database from 2014 to 2019 identified
470 OGE worker fatalities, and roughly four out of every five were employed not by the operator but by
the well-servicing and drilling companies executing the physical labor. The people most likely to die in
this industry are those with the least direct integration into the host operator's enterprise safety data
ecosystem.

This report presents a framework to measure and close that blind spot: The Field Safety Benchmark
for Oil and Gas — a five-dimension maturity model built around the point-of-work practices that prevent
OGE fatalities. Scored honestly, it reveals that for most operators the velocity of field capture and the
safety integration of contractor and subcontractor crews remain the most acute vulnerabilities.

The Epidemiological Reality of Fatality Concentrations

During 2003-2013, the collective fatality rate for the U.S. onshore and offshore oil and gas extraction
industry sat at 27.1 deaths per 100,000 workers — roughly seven times the national all-worker average
of 3.8. NIOSH created the FOG database specifically to elucidate industry variables such as the phase
of operation, whether workers were operating alone, and the exact relationship between the worker and
the leaseholding operator.

The structural burden on contractors

Analysis of the FOG database from 2014 to 2019 identified 470 OGE worker fatalities. When stratified by
employer type, a stark asymmetry emerges: contractor cohorts represent 78.3% of the fatal occupational
injuries, while direct employees of operators account for only 5.1%.

Employer Type NAICS Code Fatalities (2014-2019) % of Total
Well Servicing Companies 213112 284 60.4%
Drilling Contractors 213111 84 17.9%
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Operators 211 24 5.1%

Other / Non-Traditional Various 30 6.4%
Unknown N/A 48 10.2%
Total 470 100.0%

Source: NIOSH FOG Database, 2014-2019.

The disparity is structural. Operators manage capital allocation, site design, and project management;
the physical execution of high-hazard tasks — tripping pipe, cementing, hydraulic fracturing, wireline
operations, well intervention — is outsourced to specialized drilling and servicing contractors. Because
the operator's safety-management system often stops at its own personnel, transient contractor crews
rely on their own, often less-capitalized, safety infrastructure.

Recent fatality trends (2020-2024)

The most recent BLS Census of Fatal Occupational Injuries confirms the baseline danger persists. While
absolute numbers fluctuate with drilling activity and rig counts, the oil and gas extraction industries
(NAICS 211, 213111, 213112) accounted for 65 fatalities in 2024, down from 78 in 2023 and 83 in 2022.

Year Total Mining, Quarrying & OGE Oil & Gas Extraction (211, 213111, 213112)
2020 78 44
2021 95 58
2022 113 83
2023 113 78
2024 92 65

Source: BLS Census of Fatal Occupational Injuries.

Mechanisms of Mortality and the On-Site Reality

Fatal events in oil and gas are overwhelmingly field events, not boardroom anomalies. Vehicle
incidents are the single most frequent fatal event, accounting for 26.8% of worker fatalities (126 deaths,
2014-2019); 77% occurred on public roadways, driven by remote basin geography and severe worker
fatigue after 12- to 14-hour shifts. Well-servicing crews are uniquely exposed because they move
constantly from well to well, accumulating vehicle miles.

On the operational pad, the hazard profile shifts: three of every five on-site deaths result from struck-
by, caught-in, or caught-between hazards. In the broader FOG database, contact injuries represent
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21.7% of fatalities and explosions/fires an additional 14.5%. Workers operate in continuous close
proximity to suspended loads, traveling blocks, high-pressure hydraulic lines, and unguarded rotating
wellhead machinery — where a failed sling or a burst high-pressure line leaves virtually no reaction time.

Severe non-fatal injuries

OSHA severe-injury reports (amputation, loss of an eye, or inpatient hospitalization) from January 2015
to July 2022 identified 2,101 severe work-related injuries across 32 federal jurisdictions. Contractor
crews suffered disproportionately: well-servicing contract workers accounted for 417 amputations (20%)
and 1,194 hospitalizations (57%). Upper-extremity injuries dominated at 42.6% — highlighting the tactile,
hands-on nature of struck-by and caught-between hazards.

Body Part Involved Severe Injuries % of Total (N=2,101)
Upper Extremity 895 42.6%

Lower Extremity 376 17.9%

Multiple Body Parts 216 10.3%

Trunk 211 10.0%

Head 165 7.9%

Other / Nonclassifiable 238 11.3%

Source: OSHA severe-injury reports, Jan 2015-Jul 2022 (CDC/MMWR).

The lllusion of Measurement: APl RP 754 and the Lagging-
Indicator Trap

Published in 2010 after the BP Texas City refinery explosion and the Baker Panel investigation, APl RP
754 established a four-tier continuum for process-safety indicators. The Baker Panel explicitly noted that
leadership had relied too heavily on lagging personal-safety metrics while ignoring leading indicators of
systemic process-safety degradation.

Tier Type Description

Tier Lagging Loss of Primary Containment (LOPC) of greater consequence — fatality, days-away injury,
1 community evacuation, or fire/explosion damage = $100,000. Suitable for public reporting.

Tier Lagging LOPC of lesser consequence — an OSHA recordable injury or fire/explosion damage >
2 $2,500. Suitable for internal benchmarking.

Leading
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Tier Challenges to safety systems — safe-operating-limit excursions, inspection deficiencies,
3 demands on safety-instrumented systems. Captures near-miss volume.

Tier Leading  Operating discipline — hazard-analysis completion rates, action-item closure, training
4 completed on schedule. Identifies weaknesses before they manifest.

Source: APl RP 754 (3rd Edition, 2021).

The framework is universally recognized as sound, yet its implementation reveals a severe imbalance:
the industry overwhelmingly measures the aftermath rather than the precursor. Tier 1 and Tier 2 events
rely on hard, indisputable data that satisfies regulatory and board-level scrutiny, so corporate safety
departments relentlessly track them. Tier 3 and Tier 4 metrics — the true leading indicators — are
localized, company-defined, and notoriously difficult to capture. Their predictive power lives almost
exclusively in the field.

If a contractor crew experiences a near-miss but fails to report it because the operator's software is
inaccessible, that Tier 3 indicator vanishes. If a hazard analysis is “pencil-whipped” to satisfy a checkilist,
the Tier 4 metric is corrupted. Consequently, safety leadership is left managing by the rear-view mirror of
Tier 1 and Tier 2 lagging indicators — intervening only after a loss of containment, hospitalization, or
fatality has already occurred.

EHS Software Market Dynamics and the Adoption Void

The data-collection gap is a systemic architecture failure, not worker apathy. Global EHS software
expenditure grew from an estimated $584 million in 2014 to $1.9 billion in 2023, with forecasts between
$2.26 and $2.62 billion for 2024-2025 and above $4.5 billion by 2029 — roughly a four-fold rise in a
decade. Yet serious-incident rates in the field did not decline proportionally. Much of that capital was
diverted toward back-office ESG carbon-tracking modules and enterprise dashboards rather than

intuitive field tools built for roughnecks and floorhands.

Estimated EHS Software Market Size Growth Multiple (2014 = 1.0x)
2014 $584 Million 1.0x
2023 $1.9 Billion ~3.25x
2024 / 2025 $2.26B — $2.62B ~3.8x — 4.5x
2029 (projected) $4.5 Billion+ ~7.7x+

Source: Verdantix and secondary market research (Mordor Intelligence).

© 2026 Field1lst. All rights reserved. Confidential & proprietary — not for reproduction or distribution without permission.



Three adoption barriers

1. Ergonomic and environmental friction. Enterprise EHS software was architected for climate-
controlled desktops with stable connections. The point of risk is a drilling pad that frequently lacks
cellular signal, where personnel wear heavy, impact-resistant gloves in extreme weather. Tools requiring
complex authentication, continuous signal, or extensive manual entry are fundamentally incompatible
with the oilfield — so workers bypass them, producing fabricated entries.

2. The per-seat licensing flaw. Enterprise SaasS is monetized per-user. Where nearly 80% of the fatal
risk is borne by transient contractor crews, an operator is unlikely to provision hundreds of expensive
licenses for a servicing crew on the lease for a three-day intervention. The contractors performing the
most hazardous tasks are systematically excluded from the digital safety ecosystem — a massive data
blind spot exactly where epidemiological risk is highest.

3. Pencil-whipping and the rear-view habit. When field data is perceived as thin or unreliable,
corporate safety directors stop trusting it, abandon Tier 3 and Tier 4 leading indicators, and retreat to the
certainty of lagging metrics — perpetuating a reactionary culture that only changes after hospitalization
or death. More back-office reporting on flawed field data does not prevent incidents; clean, localized data
from the people doing the work does.

The Field Safety Benchmark for Oil and Gas

The benchmark is a five-dimension maturity model that bypasses corporate metrics and scores one
essential thing: how well the safety system reaches the physical point of work and turns what happens
there into leading indicators leadership can trust. Run it as a collaborative working session, scoring each
dimension Level 1-4. The value is in the honest debate about where the organization truly stands.

Dimension 1: Field Capture Velocity & Reliability

How fast, reliable, and low-friction is it for a crew to capture safety data at the point of work
— on the rig floor, in the weather, wearing gloves?

Level 1: Paper forms or clunky mobile apps that crews actively avoid, resulting in delayed, incomplete, or
missing data.

Level 2: Basic digital forms exist, but the interface is slow enough that crews still cut corners to return to
operations.

Level 3: Mobile, offline-capable capture ensures forms are completed on most jobs, regardless of remote
basin locations.

Level 4: Capture occurs in under a minute, functions entirely offline, and uses low-friction inputs — voice-to-
text dictation and photographic evidence. If the tool costs the worker more time than it saves, adoption fails.
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Dimension 2: Hazard Analysis Quality & Cognitive Engagement

When the crew completes a Job Safety Analysis, does the system ensure authentic
cognitive engagement — or does it become a box-checking exercise?

Level 1: JSAs devolve into rote compliance, with workers repeatedly entering “same as last time” to clear a
digital screen.

Level 2: Forms require task-specific entries, but accuracy depends entirely on the diligence of the individual
completing them.

Level 3: Structured prompts and defined risk-scoring matrices force a degree of specific operational thought
before work begins.

Level 4: Localized Al processes a photo of the worksite and automatically flags missing controls, missing
PPE, or unidentified hazards before submission — shifting the worker from data-entry clerk to validator of
system-generated intelligence.

Dimension 3: Contractor & Subcontractor Reach

What share of your external workforce — well-servicing crews, drilling contractors, and
short-term subcontractors — captures safety data natively in your system?

Level 1: Total separation between operator and contractor safety systems; the operator has no leading
visibility into contractor risk.

Level 2: The operator handles onboarding paperwork but loses all daily field visibility once the contractor
crew begins work.

Level 3: Primary contractors are onboarded, but per-seat software costs constrain coverage, leaving short-
term crews excluded.

Level 4: Every worker on the site — regardless of W-2 employer or short-term subcontractor status — scans
a QR code and enters the digital safety ecosystem via guest access, with no per-seat licensing penalty. This
brings the highest-risk populations under enterprise data analysis.
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Dimension 4: Generation of Trusted Leading Indicators

Can the organization detect risk compounding before an incident, using field data that maps
to real leading indicators — not just the rear-view mirror?

Level 1: The organization monitors only OSHA recordables and days-away-from-work rates — the lagging
API RP 754 Tier 1 and Tier 2 indicators.

Level 2: Some leading metrics are tracked, but leadership privately acknowledges the underlying field data
is pencil-whipped and unreliable.

Level 3: Reliable trends exist on near-misses, hazard observations, and stop-work authority executions,
built on trusted field data.

Level 4: Full synchronization with API RP 754: predictive, site-level field data accurately maps to Tier 3 and
Tier 4 indicators, letting leadership track operating discipline — such as high-quality hazard analyses
completed before high-risk cementing jobs — before a loss of containment or severe injury occurs.

Dimension 5: Closeout, Learning & the Feedback Loop

When a crew reports an unanticipated hazard or a near-miss, how efficiently is that
knowledge acted on and transferred across the organization?

Level 1: Reports are filed and never reviewed or acted upon — the “black hole” effect that destroys field
adoption.

Level 2: Corrective actions are tracked centrally, but the resolution cycle is slow and largely invisible to the
field.

Level 3: Corrective actions close on a visible, cyclic basis that the crews who reported the hazard can see.
Level 4: A closed-loop system synthesizes each hazard observation into targeted micro-learnings routed

directly back to crews executing similar tasks. A near-miss on a high-pressure line in the Permian reaches
every similar crew in the company's footprint within hours.

Interpreting the score

Add the five dimensions for a total out of 20 — but the shape of the score matters far more than the total.
An operator can score 16/20 and still carry a fatal blind spot if it earns Level 4s in back-office reporting
while sitting at Level 1 in Field Capture or Contractor Reach. Most operators score highest on the
dimensions traditional EHS platforms were built to manage, and lowest on the exact dimensions that
physically touch the rig floor. Your true risk profile is defined by your lowest field-facing dimension.

Strategic Implementation and the Hierarchy of Controls

Most field safety documentation — pre-job briefs, JSAs, near-miss reporting — functions as an
administrative control, inherently fragile because it relies on human behavior that degrades over long
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shifts, in adverse weather, and under production pressure. Advancing a system to Level 4 functionally
upgrades these controls: when a digital system captures a leading indicator in real time and routes it to
leadership and engineering, it enables the transition from an administrative control to an engineering
control or elimination strategy — providing the empirical justification to remove the worker from the line
of fire.

Run the benchmark as a 90-day diagnostic, not an audit:

1. Isolate the weakest link. Pick the lowest field-facing dimension (typically Field Capture or Contractor
Reach) and make it the quarter's focus.

2. Establish trust in one metric. Define one or two leading indicators you would genuinely trust — for
example, the quality of hazard analyses completed before high-risk jobs, assessed by reviewing the
actual content rather than completion rates.

3. Pressure-test during peak activity. Re-score in 90 days, ideally during a rig move, a completion
campaign, or a turnaround, when transient crews surge and safety communication is most likely to break
down. Integrating STEPS Network hazard alerts into the digital JSA delivers hazard-specific intelligence
to the crew at the exact moment they evaluate the task.

Technological Evolution and the Field1lst Model

Closing these gaps requires a shift in how safety technology is designed. Legacy EHS software was built
for back-office compliance and ESG aggregation, so it fails at the point of work by imposing heavy
cognitive burden on crews in harsh environments. Field1st is a safety-management platform engineered
for the field. It elevates Field Capture by letting crews complete a comprehensive JSA in under a minute
using voice-to-text and photos, hands-free and fully offline. It addresses Hazard Analysis Quality with
localized Al that flags probable hazards and missing controls before work starts and requires human
confirmation. It solves Contractor Reach with QR-code guest access that circumvents per-seat
licensing, giving the highest-risk transient crews a verifiable digital home. As field data rolls up
automatically, organizations move from lagging to trusted leading indicators mapped to APl RP 754 Tiers
3 and 4, and field-sourced lessons route back to crews as micro-learnings.

Note: Market positioning and software-capability claims reflect the Field1st operational model. Any specific
customer outcomes (adoption rates, near-miss lift, hazard-analysis quality improvements) must be
independently verified by the deploying organization prior to public citation.

Conclusion

The NIOSH FOG and BLS CFOI data definitively prove that the lethal burden in oil and gas is
overwhelmingly borne by contractors, specifically those in well servicing and drilling. OSHA enforcement
records confirm the mechanisms are heavily skewed toward physical, on-site struck-by and caught-
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between hazards, alongside significant transportation risk. While the EHS software market grew
exponentially, its desktop-era interfaces and per-seat licensing structurally excluded the very contractor
populations that require the most oversight — trapping operators in a reactive cycle reliant on lagging
Tier 1 and Tier 2 indicators. The Field Safety Benchmark offers a mathematically and operationally
sound model for rectifying this failure. Transitioning from paper-based compliance to Al-assisted, offline-
capable digital capture is not simply digital transformation; it is a prerequisite for ensuring the safety
system finally reaches the personnel standing closest to the hazards.

FIELD1ST - SAFETY AT THE POINT OF WORK

See where your program really stands.

Use the five-dimension benchmark to score your own organization across Field Capture,

Hazard Analysis Quality, Contractor Reach, Leading Indicators, and Closeout — or book 20
minutes to walk through how Field1st pushes operators toward Level 4 at the point of work.

Talk to Fieldlst -
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