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EXECUTIVE SUMMARY

The construction industry, despite being a significant contributor to the global economy
representing 13% of the world's GDP, faces persistent challenges including low productivity
growth, frequent delays and cost overruns, rising costs, skilled labor shortages, and
increasing project complexity. Artificial Intelligence (Al) is emerging as a potential catalyst
to address these core issues, moving beyond tactical applications to fundamentally reshape
executive decision-making at the strategic level.

The Al market in construction is projected for substantial growth, with Gartner forecasting
an expansion from $3.99 billion in 2024 to $11.85 billion by 2029, reflecting a compound
annual growth rate (CAGR) of 24.31%. An overwhelming 94% of construction businesses
indicate plans to integrate Al and machine learning. This widespread adoption necessitates
that executives understand and strategically leverage these technologies not just for tactical
efficiency, but for competitive advantage and long-term value creation.

This report examines this critical shift, exploring Al's evolution towards strategic command
systems, the potential of advanced Al like agentic systems, and the required evolution in
executive competencies.

TOPICS TO BE COVERED:

The Strategic Imperative for Al-Thinking

The Evolution of Al in Construction

The Al-Driven Competitive Landscape

Essential Skills for the Al Era

Evidence and Use Cases: Al Strategy in Action

The Data Challenge: Building Foundations for Strategic Al

New Decision Frameworks for Al-Augmented Leadership

Action Steps for Construction Leaders
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THE STRATEGIC IMPERATIVE:
WHY CONSTRUCTION LEADERS MUST
EMBRACE AI-THINKING

The construction sector faces serious problems that have limited its performance for
years:
e Productivity growth has stalled, falling behind other industries
e Projects regularly run into troubles - large projects typically take 20% longer than
scheduled and cost up to 80% more than budgeted
e An overwhelming 98% of megaprojects run into delays and budget issues
 Rising material costs (cited by 52% of firms as a major growth barrier) and higher labor
costs (37%)
e Ongoing worker shortages, with 34% of firms struggling to find workers with the right
skills

¢ Projects becoming more complex, with 87% of owners increasing their oversight

Al as a Strategic Asset, Not Just a Tactical Tool

While Al is increasingly recognized for optimizing site-level tasks like safety monitoring or
scheduling, its less explored but potentially far more impactful role lies in augmenting and

guiding high-level strategic choices.

The market dynamics clearly show the accelerating pace of this change. Gartner's forecast
of the construction Al market surging from $3.99 billion in 2024 to $11.85 billion by
2029, at a robust 24.31% CAGR, signals significant investment and value creation. The
fact that 94% of construction firms plan to integrate Al and machine learning indicates
that Al adoption is quickly moving towards ubiquity. This widespread adoption suggests an
imminent inflection point where strategic Al capabilities transition from a competitive

differentiator to a fundamental requirement for market viability.

Therefore, to maintain market leadership, navigate escalating complexity, and overcome
historical performance barriers, construction executives must evolve beyond tactical Al
applications. They need to harness Al as a strategic asset, fundamentally altering their
decision-making frameworks and cultivating new leadership capabilities suited for an Al-

integrated future.
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THE EVOLUTION OF Al IN CONSTRUCTION:
FROM TACTICAL TO STRATEGIC

Current State: Tactical Applications Taking Hold

The first wave of Al adoption in construction has focused mainly on improving efficiency
and cutting costs at the project level. Companies are using digital tools and Al to boost
capacity and capabilities, helping offset worker shortages by making better use of work
hours.

Industry adoption trends show that 50% of construction firms and 33% of project owners
plan to keep investing significantly in technologies that enhance project delivery.
Currently, 81% of firms are using mobile platforms, with 91% reporting daily smartphone

use for work and 62% using mobile devices in the field for daily reporting.

" Rfarmation systems (PMIS
Use of basic data analytics [IES 45% 45%
Use of advanced data analytics 31% 47 % 21%
Moabile platforms 19% 34%
Building information modeling 16% 39%

Radio frequency identification 57% 33% 10%
Robotics process automation/digital labor 57% 36% 7%
Cognitive machine learning 4%
3D printing

26% 47% 26%

Vil ealty
Augmentable reality
Artificial intelligence 60% 36% 4%
Machine engineering and design 44% 44% 12%
Modularfoff-site manufacturing 20% 21%
Digital twins 51% 37% 12%
0% 20% 40% 60% 80% 100%

B Have not adopted M Just started with a few projects B Adopting across all projects  (N=121)

(Source: KPMG@G)
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THE AGENTIC Al REVOLUTION: THE NEXT
FRONTIER IN CONSTRUCTION LEADERSHIP

Beyond predictive analytics, agentic Al represents a game-changing shift in construction
leadership. These systems work independently by setting goals, making plans, and taking
actions to achieve specific objectives. They can even learn from results and adapt their
strategies. While still developing, this technology could transform how executives lead

construction firms.

What Makes Agentic Al Different

Al agents work like digital employees that handle tasks on their own. They analyze data,
learn from it, and make decisions without constant human input. Unlike basic automation

tools, they adjust to changing situations much like human workers would.

Barry Mostert from Oracle believes agentic Al is putting construction "on the brink of a
transformative leap." These systems could help builders improve safety, control costs,

and spot problems before they happen.

With advanced capabilities like Retrieval Augmented Generation (RAG), these agents
create thorough research reports and deliver more relevant, accurate, and detailed
outputs. They're approaching the point where they can produce complete strategic plans,

RFP responses, and even contract documents with minimal human intervention.

Strategic Vision
Rather than replacing

ﬁ construction executives, agentic

@ Human Executive Al works as a powerful extension
f their strategic thinking.
( ( Focuses on vision, relationships, ethics, O their strategic thinking
and innovation Leaders currently spend
significant time analyzing data,
Agentic Al modeling different scenarios,

balancing resources, and
Automates complex analysis, freeing up ; ; ;
executive time assessing risks. By handling

these complex analytical tasks,

agentic Al frees up valuable

executive brainpower.
Analytical Tasks
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THREE STRATEGIC Al APPLICATIONS FOR
CONSTRUCTION LEADERSHIP

1. Al-Powered Drawing Analysis & Quantity Takeoff
Al Drawing Scan

Uses Al to scan construction drawings.

What it does: Automatically extracts MEP
components, structural elements, and architectural

features from construction documents to generate Component Identification

Automatically identifies relevant components,

accurate quantity takeoffs across all trades. o manualjcounting:

Strategic impact: Transforms preconstruction CSI Report Generation
analysis from a time-intensive manual process to a Generates CSl-formatted takeoff reports with
specification references.

strategic advantage. Reduces takeoff time by 80%,

improves bid accuracy by 15-20%, and allows

Scope Sheet Creation

preconstruction teams to focus on value-adding Giealos Dl ey the st

strategic activities instead of tedious manual .

counting.

2. Al-Driven Trade Partner Intelligence

Website analysis
What it does: Builds comprehensive subcontractor

Contractor websites, project portfolios, and

. q - industry reviews are analyzed.
databases by automatically scanning and analyzing . 4

online sources to match qualified trade partners with
Experience evaluation

project requirements. - >
Experience is evaluated by building type,

licensing, and service area.

Strategic impact: Converts subcontractor selection

. . . . . Subcontractor categorization
from relationship-based decisions to data-driven 9
Subcontractors are categorized by CSI

strategic partnerships. Increases bid coverage by 35- divisions and specialties.

40%, improves subcontractor quality matching, and

enables executives to make more informed decisions Bidder pool expansion
. . Bidder pools are expanded rapidly, savin:
about trade partner allocation across the project manua|presearch ﬂxr:e. S -

portfolio.
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3. Al-Driven Bid Leveling & Gap Detection

What it does: Evaluates bid submissions against
scope sheets and RFP requirements to identify

exclusions, qualifications, and potential scope gaps.

Strategic impact: Elevates bid evaluation from
administrative task to strategic risk management.
Reduces scope gap risks by 25-30%, improves final
cost predictability, and enables more strategic
negotiation positioning with subcontractors based on

detailed coverage analysis.

Bid Comparison

Compares bids against defined requirements
automatically.

Risk Identification

Identifies exclusions and qualifications that
create risk.

Pricing Comparison

Compares unit pricing across bidders,
flagging potential errors.

Sheet Generation

Generates comparison sheets with scope
coverage analysis.

THE FUTURE OF EXECUTIVE LEADERSHIP WITH

AGENTIC Al

As this technology matures, we'll see growing integration between these intelligent systems

and executive decision-making. The construction firms that gain the most advantage will be

those that thoughtfully implement agentic Al as an extension of executive thinking, not as a

replacement for human judgment.

Success depends on finding the right balance: using Al's remarkable capabilities for data

analysis, scenario modeling, and pattern recognition while maintaining human leadership in

areas requiring ethical judgment, relationship building, and visionary thinking. Executives

who master this balance will significantly expand their strategic capabilities and lead their

organizations more effectively through increasingly complex market conditions.
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THE AI-DRIVEN COMPETITIVE LANDSCAPE:
STRATEGIC ADVANTAGE IS THE NEW
BENCHMARK

The widespread adoption of Al in construction is set to fundamentally reshape the
competitive landscape. While early movers might gain temporary advantages through
tactical efficiencies, sustainable market leadership will increasingly depend on the successful

integration of Al into core strategic decision-making processes.

The finding that 94% of construction businesses plan to integrate Al and machine learning
signals that Al is rapidly transitioning from a niche technology to a standard component of
the industry toolkit. As basic Al applications become commonplace, the initial competitive
edge gained from simple operational improvements (like automated scheduling or basic
safety monitoring) will diminish. Differentiation and sustained competitive advantage will
increasingly stem from how effectively organizations leverage Al at the strategic level -
influencing what projects they pursue, how they manage enterprise-wide risks, and where
they allocate critical resources for maximum long-term value. Tactical Al becomes table

stakes; strategic Al becomes the differentiator.

Major consulting firms and industry analysts like McKinsey, Deloitte, and KPMG consistently
highlight the confluence of persistent industry challenges and the transformative potential of
technology, including Al. Reports from these firms emphasize the growing importance of
digitalization, data-driven decision-making, and advanced technologies as critical enablers
for improvement. KPMG surveys indicate that industry leaders view technologies like
advanced data analytics, Al, and BIM as having the greatest potential to improve ROl and
drive gains in project performance. Deloitte highlights the role of technology in tackling
labor challenges and improving operations across the value chain. The consensus among
analysts points towards Al and related digital technologies as key drivers of future

performance and competitive differentiation in construction.

Leveraging Al strategically is rapidly becoming a prerequisite for competitiveness, not
merely an option. There is a strong likelihood of a widening performance gap between
strategic Al leaders and tactical followers. The increasing interest and spending in Al suggest

an "Al arms race" may be emerging, pressuring firms to adapt or risk falling behind.
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ESSENTIAL SKILLS FOR THE Al ERA

While Al technology is advancing rapidly, unlocking its strategic potential depends heavily

on how executive leadership evolves. Technology alone isn't enough; leaders' mindset,

skills, and adaptability are crucial for navigating this transformation successfully. This

requires moving beyond traditional management approaches to develop new capabilities for

working effectively with Al.

A significant challenge is that 91% of firms say their employees need digital technology skills

to succeed with new labor-saving technologies, yet many organizations face skills gaps.

Currently, 35% of construction firms cite "lack of staff to support technology" as their main

barrier to adopting new technology.

Al Leadership Skills

O
Data Literacy @’ N\
Understanding Al
capabilities and
limitations
Human-Al &

Collaboration Q\ (’) \

Integrating Al with
human judgment

Strategic O
Foresight {@7

Anticipating future
trends with Al

Ethical

/ @ Governance

Ensuring transparency
and preventing bias in
Al

S Change
/ <7~ Management

Guiding organizations
through Al integration
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EVIDENCE AND USE CASES: Al STRATEGY
IN ACTION

Reports from major firms like McKinsey, Deloitte, and KPMG corroborate the persistent
industry challenges and emphasize the growing importance of digitalisation and Al. They
highlight Al as a critical enabler for improvement, viewing technologies like advanced data
analytics, Al, and BIM as having the greatest potential to improve ROl and drive gains in

project performance.

KPMG survey data indicates that 45% of respondents in 2021 and 48% in 2023 viewed
integrated project management information systems (PMIS) as having the greatest potential
to deliver ROI. Similarly, advanced data analytics was seen as high-value by 31% of
respondents in 2021 and 36% in 2023, showing increasing recognition of data-driven
approaches. Building information modeling (BIM) maintained strong importance, with 42%
of respondents in 2021 and 49% in 2023 citing it as a high-value technology.

Deloitte highlights technology's role in tackling labor challenges and improving operations.
While acknowledging adoption challenges like cost and skills gaps, analysts see Al and
related digital technologies as key drivers of future performance and competitive
differentiation. Research trends indicate significant interest in generative Al for tasks like

sales and error analysis.

ILLUSTRATIVE USE CASES (CONCEPTUAL)

While publicly documented case studies of purely strategic Al applications in construction
are still emerging, the capabilities discussed allow for the conceptualization of high-impact
scenarios:

e Use Case: Predictive Market Strategy: A large national contractor uses a predictive
analytics platform integrating economic forecasts, demographic shifts, public
infrastructure spending plans, competitor bidding patterns, and internal performance
data. The Al model identifies an emerging high-growth opportunity in a specific
sector/region over the next 5-7 years while flagging declining demand elsewhere. This
allows executives to proactively shift business development focus, invest in relevant
expertise, and optimize long-term resource deployment for higher-margin growth,

avoiding costly misallocation based on lagging indicators.
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THE ROLE OF DATA AND
COMPLEMENTARY TECHNOLOGIES

Effective Al relies heavily on high-quality, accessible data. Prioritising investments in data

governance, integration platforms, and data quality initiatives is essential for creating the

necessary foundation for strategic Al. Fostering a data-driven culture that values data-

informed decision-making is also crucial. Leaders in construction data management are

significantly more likely to implement Al and machine learning technologies.

The construction industry faces significant data challenges:

95% of all data captured in construction and engineering industry goes unused

The average construction business captures 11 different types of data but only analyzes
3 types

Only 16% of executives surveyed say their organizations have fully integrated systems
and tools

23.6% say "none" of the software applications they use integrate

28% of UK construction firms say that lacking the information they need on-site is the
single biggest factor impacting their productivity

36% of construction professionals cited poor fit with current processes and procedures

as the reason technology failed

Other related technologies are also transforming the industry alongside Al:

Building Information Modeling (BIM): BIM is growing in sophistication with more
efficient common data environments and standards like ISO 19650. BIM is used to
generate digital representations, inform material choices and schedules, coordinate
models, resolve conflicts, reduce risks, and keep projects on budget. Integrated with Al,
BIM can drastically improve project efficiency by automating tasks like clash detection,
scheduling, and progress monitoring. Currently, 27.8% of contractors do not bid on
projects involving BIM, and 59% of companies state that their workforce doesn't have
the skills needed to work with BIM.

Generative Al (Gen Al): Expected to see investment over the next one to three years.
Gen Al is being applied to design and architecture, including automated design

generation, 3D modeling, and visualizations.

ED PALCODE.AI | PAGE 11



NEW DECISION FRAMEWORKS FOR THE
Al ERA

Traditional construction decision models rely heavily on experience and gut instinct, with
limited data analysis. Strategic Al enables a more sophisticated approach that combines

human expertise with machine intelligence.
A new decision framework for Al-enhanced leadership includes:

Continuous Environmental Scanning
e Al constantly monitors market trends, regulations, competitor actions, and technology
developments
o Executives define strategic focus areas and parameters
e Al spots patterns, anomalies, and emerging trends that humans might miss
Enhanced Scenario Planning
e Al generates multiple strategic scenarios based on integrated data
o Executives apply their contextual understanding to refine scenarios
e This collaboration produces more comprehensive future possibilities
Multi-dimensional Risk Assessment
e Al quantifies risks across multiple dimensions
e Executives incorporate ethical considerations and company values
e The combined approach yields more sophisticated risk management
Optimized Resource Deployment
e Al models optimal resource allocation across your entire portfolio
e Executives adjust based on strategic priorities
e This results in better alignment of limited resources with strategic goals
Real-time Strategic Alignment
o Al provides ongoing feedback on how project execution aligns with strategic objectives
e Executives make adjustments based on real-time insights

e Strategic alighment becomes dynamic rather than a periodic exercise
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ACTION STEPS FOR CONSTRUCTION
LEADERS

Delegating High-Impact Pre-Construction Tasks to Al Agents
Why it matters:
Al is no longer a future tool—it's a competitive advantage today. Construction leaders can

improve win rates, proposal quality, and decision speed by strategically delegating low-risk,
high-ROI tasks to Al agents.

5 Workflows Ideal for Al Delegation

Workflow Al Does Why It Matters

Analyze RFPs, score

1. Bid/No-Bid Support -

Focus pursuit on high-potential bids

2. Market &
Competitor Intelligence

Track trends, wins/losses,
regulations

Sharpen positioning and pricing

3. Proposal Content
Generation

Draft summaries, tailor
content, format visuals

Create standout proposals faster

4. Subcontractor
Prequalification

Evaluate vendors, rank
based on scope fit and
compliance

Assemble better teams, faster

5. Design & VE Insights

Review early designs,
suggest cost-saving or
compliance improvements

Enhance client trust and proposal
strength

How to Get Started:

1. Pilot One Use Case - Choose a task and test an Al agent in a small project or region
2.Track Impact - Measure time saved, proposal quality, or win rate improvements
3.Scale Smart - Integrate with tools like Procore, Autodesk, or Excel-based workflows

Bottom Line:

Delegating the right micro-tasks to Al isn’t about replacing people—it’'s about enabling your
teams to win more of the right work, faster.

o
M)
e %Icode’

PALCODE.AIl | PAGE 13



CONCLUSION: EMBRACING THE Al
TRANSFORMATION

Al offers powerful tools for improving strategic planning through better foresight, managing
complex risks, optimizing resource allocation, and selecting projects that maximize strategic

value and ROI.

However, the success of this Al revolution depends critically on the human element -
specifically, how executive leadership evolves. Technology adoption must be paired with
developing new leadership skills. Leaders must build data literacy and Al fluency to
effectively guide and interpret Al systems. They need to establish ethical frameworks to
ensure responsible deployment. Creating genuine human-Al collaboration, enhancing
strategic foresight, and leading change effectively are equally essential. The demands of
integrating Al may actually catalyze the development of more rigorous, adaptable, and

strategically focused leadership across the industry.

The Al revolution presents both tremendous opportunities and significant challenges for the
construction industry. By embracing Al strategically and committing to developing new
leadership capabilities, construction executives can position their organizations not just to
navigate the changes ahead but to thrive in a new era of data-driven, intelligent

construction.
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