
AI Agents in Engineering & Construction:  
The Staggering Potential
That Will Redefine
an Industry

AI Agents represent the most transformative technology to 
enter engineering and construction since project management 
software. The impact will not only reshape efficiency — it will 
fundamentally improve safety, environmental performance, 
and governance. The question for every executive is no longer 
whether to adopt, but how quickly.



2intuety.io

Executive Summary

AI agents will fundamentally reshape every dimension of engineering and 
construction — from how we protect workers to how we deliver projects and 
meet environmental targets. This is not a distant prospect. Firms deploying AI 
agents today are already achieving measurable, transformative results.

The construction industry stands at a crossroads. We have spent decades 
accepting that projects will overrun, that productivity will lag every other sector, 
and that fatalities are an unfortunate reality of our work. I refuse to accept this 
any longer. AI Agents are not just another technology trend — they are the most 
significant opportunity our industry has ever had to fundamentally transform how 
we deliver projects, protect our people, and meet our environmental obligations. 
The companies that embrace this technology now will define the next era of 
engineering and construction. Those that wait will find themselves unable to 
compete, unable to recruit, and unable to meet the regulatory demands that are 
already upon us. This is not an incremental improvement — it is a paradigm shift. 
And the window to act is measured in months, not years.

Simon Wright 
C E O ,  I N T U E T Y

The Author

Construction has 
been the second-least 
digitised industry 
for two decades. 
AI Agents change 
everything...  
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The following pages present the detailed evidence behind each of these transformations.

AI Agents in Engineering & Construction: The 
Staggering Potential That Will Redefine an 
Industry

AI agents — autonomous systems capable of planning, reasoning, executing 
multi-step tasks, and adapting to real-time conditions — represent the 
most transformative technology to enter engineering and construction in a 
generation. The potential is not incremental. McKinsey estimates AI can increase 
productivity by up to 20%, reduce costs by up to 15%, and improve project 
delivery times by up to 30%.1 If construction productivity merely caught up with 
the rest of the economy, it would add $1.6 trillion in annual value globally.

But this paper argues that efficiency is only part of the story. The truly staggering 
impact of AI agents will be felt in safety — saving lives on construction sites — 
and in environmental and governance performance. For an industry responsible 
for 36% of global carbon emissions, 60,000 workplace deaths per year, and 
persistent governance challenges, AI agents are not optional. They are essential. 
And the urgency to adopt them cannot be overstated.
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The Construction Productivity Crisis

For decades, the engineering and construction sector has been one of the 
world’s largest industries — worth approximately $13 trillion globally and 
projected to reach $22 trillion by 2040 — yet it remains one of the least 
productive and least digitised industries on earth. Productivity growth in 
construction has averaged only 0.4% annually since 2000, compared with 2% 
for the total economy and 3% for manufacturing.2 Since 1945, productivity 
in manufacturing, retail, and agriculture has grown by up to 1,500%. In 
construction, it has barely moved.

The consequences are stark. Large construction projects typically finish 20% 
later than scheduled and can run up to 80% over budget. Rework accounts for 
approximately 30% of all construction activity. McKinsey’s analysis describes a 
cumulative $40 trillion shortfall in construction output by 2040 if this gap is not 
addressed — a figure so large it dwarfs the GDP of most nations. 

A Sector in Transition
 
Despite this crisis, the pace of change is accelerating sharply. The Royal 
Institution of Chartered Surveyors (RICS) surveyed 2,200+ professionals 
globally in 2025 and found that while 45% of construction firms have no AI 
implementation, AI use among project professionals jumped from 15% to 75% in 
just two years.3 Among large contractors (>$50M revenue), adoption has surged 
from 8% in 2020 to 39% in 2025. The AI in construction market is projected to 
grow from $4.86 billion in 2025 to $35.53 billion by 2034 — a compound annual 
growth rate of 24.8%.4

The signal is unmistakable: 85% of contractors believe AI will reduce time on 
repetitive tasks, 82% of large construction firms plan to increase AI investment, 
and 100% of surveyed enterprises plan to expand agentic AI deployment in 
2026. The question is no longer if — but how fast. 5
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The Safety Revolution:  
How AI Agents Will Save Lives
Construction remains the most dangerous major industry in the developed 
world. In the UK alone, 35 workers were killed in 2024, with the construction 
sector accounting for approximately 25% of all fatal workplace injuries 
while employing only 5% of the workforce.6 Globally, an estimated 60,000 
construction workers die every year. 7 Despite decades of safety regulation, 
the rate of improvement has plateaued. AI agents offer the first genuine step-
change.

Computer Vision: Eyes That Never Blink 
Traditional manual inspection covers only 22.5% of the construction site at 
any time, with 78.6% of serious incidents occurring between inspections. AI-
powered computer vision systems achieve 94.7% site coverage with 97-second 
average response times.8 SmartVid.io’s peer-reviewed analysis across 11,000 
construction sites found that AI-monitored projects achieved a 31.7% reduction 
in recordable incident rates, a 67% decrease in DART (Days Away, Restricted, or 
Transferred) incidents, and an 89% elimination rate of unsafe conditions.

Predictive Safety Analytics 
Rather than reacting to incidents after they occur, AI agents use historical 
data, environmental conditions, and real-time sensor feeds to predict where 
and when incidents are most likely. AI systems can identify precursor patterns 
preceding 78.4% of serious incidents, providing an average of 7.3 days advance 
warning.9

Digital Twins: Zero-Risk Safety Simulation 
AI-powered digital twins create real-time virtual replicas of construction sites 
that enable safety teams to simulate scenarios, test interventions, and identify 
risks without exposing a single worker to danger. MIT and Stanford research 
demonstrates that AI twins can predict structural failures 48–72 hours before 
physical indicators become visible.10
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Wearable AI: The Intelligent Safety Net 
AI-enabled wearables monitor worker biometrics, environmental exposure, and 
location in real time. Smart helmets detect fatigue indicators 47 minutes before 
critical thresholds. Exoskeletons reduce musculoskeletal injury risk by 60–80%.11 
 

Proven Results: Safety Case Studies

Project Alpha — The Industry Benchmark 
Suffolk Construction’s Project Alpha programme deployed integrated AI safety 
monitoring across major projects. Results included: 42% reduction in recordable 
incident rates, 67% decrease in DART incidents, 89% elimination of identified 
unsafe conditions, and ROI exceeding 500% in the first year of deployment.12 

viAct — Real-Time PPE and Hazard Detection 
viAct’s AI platform, deployed across construction sites in Asia, achieved 92–95% 
PPE compliance detection accuracy, 24/7 monitoring of exclusion zones and fall 
hazards, and 30–40% reduction in safety incidents within six months.13

DroneDeploy — Aerial Intelligence 
DroneDeploy’s Safety AI combines drone-captured imagery with machine 
learning to identify safety hazards from aerial perspectives. The system can 
detect missing guardrails, open excavations, and improper material storage. 
Customers report 50–60% reduction in safety inspection time while identifying 
3x more hazards.14 

Skanska — Predictive Analytics at Scale 
Skanska’s deployment of AI safety analytics across European operations 
demonstrated 25–35% reduction in safety incidents, predictive identification of 
high-risk activities 5—7 days in advance, and integration with BIM for automated 
safety zone enforcement.15

SIF Prevention: The Ultimate Safety Imperative 
Serious Injuries and Fatalities (SIFs) represent the most critical safety challenge. 
Traditional approaches rely heavily on reactive investigation and lagging 
indicators. AI agents transform SIF prevention by identifying the precursor 
conditions and high-energy hazards that precede catastrophic events — 
enabling intervention before harm occurs. This is the paradigm shift: from 
managing incidents after the fact to preventing them from occurring in the first 
place.16
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Environmental Impact:  
AI Agents as a Climate Imperative
 
The environmental case for AI agents in construction is overwhelming. 
Buildings and construction together account for approximately 36% of global 
energy-related CO₂ emissions.1 A landmark 2025 study in Nature found that 
the construction industry’s carbon footprint has doubled over the past three 
decades and is projected to more than double again by 2050 under business-as-
usual scenarios.18 Most critically, even if all other industries reduced emissions 
to zero, construction’s cumulative emissions between 2023 and 2050 would 
exhaust remaining 1.5°C carbon budgets on their own.

Material Optimisation and Waste Reduction 
Construction generates 62% of total UK waste. AI agents address this through 
generative design algorithms that achieve 20–30% reduction in concrete and 
steel usage without sacrificing structural integrity, automated materials take-off 
that eliminates overordering, and AI-driven BIM clash detection that eliminates 
rework waste. In a landmark example, global architecture firm Populous used 
AI-assisted generative design to cut aluminium panels by 20,000 units and 
reduce steel use by 40% on a stadium project.19

Energy Efficiency at Scale 
Buildings waste 30–50% of energy through systems operating on fixed 
schedules. AI Building Management Systems transform this: Schneider Electric 
achieves up to 40% reduction in building operating costs, Siemens delivers 
30% energy reduction, and Johnson Controls has achieved 35% reduction in 
HVAC consumption across 500+ buildings.20 At the design stage, AI-driven 
optimisation can achieve up to 85% reduction in building energy consumption 
through fundamental design decisions.

 
 

7intuety.io

Global CO₂ Emissions

60,000
UK Waste from 

Construction

62%

Energy Wasted in 
Buildings

30–50%



Carbon Tracking and Sustainable Materials 
AI agents track emissions across jobsites, equipment, and supply chains in real 
time, identifying carbon hotspots before emissions occur. AI material selection 
frameworks improve sustainability scoring accuracy by 34% and reduce 
selection time by 72%. ETH Zurich has deployed AI to catalogue buildings 
globally, identifying reusable materials in pre-demolition structures — directly 
supporting the circular economy.21

Governance: Compliance, Transparency, and 
Accountability
 
The governance burden on engineering and construction firms has never been 
greater. The UK Building Safety Act 2022 demands a continuous ‘golden thread’ 
of building information from design through occupation.22 The Task Force on 
Climate-Related Financial Disclosures (TCFD) mandates are now embedded 
in UK regulation. The EU Corporate Sustainability Reporting Directive (CSRD) 
extends ESG disclosure obligations to thousands of companies operating in 
Europe. For construction firms, meeting these requirements through manual 
processes is increasingly untenable.

Automated Compliance Monitoring 
AI agents continuously monitor regulatory requirements and compare them 
against project activities in real time. Shawmut Design & Construction deployed 
AI compliance monitoring across 30,000 workers and 150 sites, demonstrating 
that AI can maintain continuous compliance oversight at a scale impossible for 
human teams. AI systems can generate Building Safety Act-compliant reports in 
under one day — a process that previously consumed weeks of professional time.

Audit Trails and Documentation 
AI agents create timestamped, version-controlled, audit-ready ESG 
documentation automatically. Every decision, change, and inspection is 
recorded with an immutable digital trail. This directly addresses the ‘golden 
thread’ requirement of the Building Safety Act and provides the evidential base 
that regulators and investors increasingly demand. Risk management improves 
dramatically: leading firms report 40–50% incident reduction when AI-driven 
governance systems are in place.23
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Supply Chain Transparency and ESG Reporting 
Two-thirds of firms report that AI improves ESG transparency across their 
supply chain. AI agents can identify ethical sourcing risks, including forced 
labour indicators, and monitor supplier compliance continuously. Automated 
ESG reporting reduces workload by 40% with 70%+ improvement in reporting 
speed. The market for AI in ESG reporting is projected to grow from $1.24 billion 
in 2024 to nearly $15 billion by 2034 — reflecting the scale of the governance 
transformation underway.24

The Urgency: Why Leaders Must Act Now
 
The construction and engineering sector stands at the most consequential 
decision point in its history. The window for capturing first-mover advantage is 
measured in months, not years. Gartner has stated that CIOs have a ‘vital three-
to-six month timeframe’ to establish their agent-based AI strategy before 
competitive disadvantage becomes structural.25

The First-Mover Advantage Is Already Measurable 
BCG research across 1,250 global enterprises finds that ‘future-built’ companies 
already achieve 1.7x revenue growth, 3.6x total shareholder return, and 1.6x EBIT 
margins compared to laggards.26 Construction sits explicitly at the bottom of 
the AI maturity curve. Early technology adopters are 100% more likely to see 
high revenue growth and four times more likely to be positive about business 
prospects. Leading-edge AI adopters report 37% productivity improvements on 
average.

The Labour Crisis Makes AI Essential 
The UK construction sector faces 140,000+ vacancies, has lost 300,000 workers 
over 20 years, and saw 200,000 EU workers leave post-Brexit. The average age 
of a UK construction worker is now over 50, with 35% of the workforce aged 
50+ and 750,000 set to retire by 2036. Only 20% of workers are under 30. An 
additional 1 million workers are needed by 2032 to meet demand. AI agents are 
not merely an efficiency tool — they are the mechanism by which the sector can 
maintain output as its workforce contracts.27
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Regulatory Pressure Is Intensifying 
The UK Building Safety Act 2022 demands a continuous ‘golden thread’ of 
building information, with mandatory requirements from July 2025. The built 
environment accounts for 40% of UK carbon emissions, and net-zero obligations 
are tightening year on year. TCFD-aligned climate risk disclosure is now 
mandatory for large UK companies. Meeting these obligations through manual 
processes is increasingly impossible — AI agents provide the only scalable 
solution.

The Cautionary Tales Are Clear 
Kodak invented the digital camera in 1975 and filed for bankruptcy in 2012 — 
destroyed by the technology it created. Blockbuster turned down Netflix for 
$50 million and ceased to exist. Nokia went from 40% global market share 
to selling its phone division in seven years. In every case, the companies that 
failed were not short of resources — they were short of the willingness to 
transform before it was too late. The construction industry must not repeat 
these mistakes.

Timeline: The AI Agent Revolution in 
Construction 

2023 — AI Agents Are Experimental 
AI agents are largely theoretical or narrow proof-of-concept chatbots. Only 15% 
of construction project professionals report any AI use. Construction ranks as the 
second-least digitised industry globally

2024 — The Inflection Point 
Emergence of ‘agentic AI’ — autonomous systems capable of multi-step 
reasoning and action. 78% of organisations report using AI in at least one 
business function, up 42% in a single year. AI-powered tools grow 340% in 
construction adoption.

2025 — Rapid Acceleration 
AI use among construction project professionals jumps to 75%. Large 
contractors reach 39% adoption. 99% of enterprise AI developers are building 
AI agents. Market valued at $4.86 billion. Early adopters report transformative 
safety and efficiency gains.

2026 — The Critical Window 
Gartner predicts 40% of enterprise applications will embed AI agents. 100% of 
surveyed enterprises plan to expand agentic AI. Firms without an AI strategy 
face structural competitive disadvantage. The first-mover window is closing.



2027–2028 — The New Normal 
AI agents become table stakes. One-third of enterprise apps embed agents. 15% 
of day-to-day work decisions are made autonomously. Firms that started in 2025 
have two years of proprietary data and trained workforces. Late movers face 
capability gaps that money alone cannot close.

2030+ — Intelligence-Enabled Construction 
Agentic AI accounts for nearly 30% of enterprise software revenue ($450B+). 
Construction achieves unprecedented safety records, with AI continuously 
monitoring every worker, every hazard, every environmental metric. The gap 
between AI-enabled and traditional firms is unbridgeable.

Conclusion: A New Era for 
Engineering & Construction

The emergence of AI agents marks a new era for the engineering and 
construction sector — one that directly confronts the industry’s most persistent 
challenges: catastrophic productivity gaps, unacceptable safety records, and 
an environmental footprint that threatens global climate targets. This is not 
incremental improvement. This is a paradigm shift in how projects are designed, 
delivered, and operated.

The safety imperative alone should compel every executive to act. In an industry 
where 60,000 workers die every year globally and progress has plateaued 
despite decades of effort, AI agents offer the first genuine breakthrough: 
continuous monitoring that never sleeps, predictive analytics that warn of 
dangers days in advance, and robotic systems that remove human beings from 
the most lethal tasks. The evidence is no longer theoretical — firms deploying 
AI agents today are seeing 30–67% reductions in incidents, 89% elimination of 
unsafe conditions, and returns on investment exceeding 500%.

The environmental case is equally compelling. An industry responsible for 
36% of global CO₂ emissions cannot meet net-zero targets through traditional 
methods. AI-driven generative design reduces material use by 20–30%, AI 
building management cuts energy consumption by 30–40%, and real-time 
carbon tracking enables the continuous accountability that regulators and 
investors now demand.

And the governance transformation — automated compliance, immutable audit 
trails, transparent supply chains — is not merely desirable. It is essential to meet 
the mandatory requirements of the Building Safety Act, TCFD, and CSRD.
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The data is unambiguous. AI agents save lives, 
protect the environment, strengthen governance, 
and deliver transformative efficiency gains. The 
companies that embrace this technology now will 
define the next era of engineering and construction. 
Those that wait will find themselves unable to 
compete, unable to recruit, and unable to meet the 
regulatory demands already upon them.

For executives and company leaders, the message is clear:  
managing this industry the old way is no longer enough.  
Embracing AI agents is not just an improvement — it is a necessary 
evolution to ensure that projects are delivered on time, on budget, and 
most importantly, that at the end of every workday, everyone goes home 
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