THE FUTURE OF
CONSTRUCTION
& INFRASTRUCTURE

Building a smarter, faster, more resilient world.

For more than three decades, Jim Carroll has helped
contractors, engineering firms, building-system companies,
equipment manufacturers, public agencies and infrastructure
leaders understand what comes next - and how to lead
through it.

For centuries, construction was about brute force. The next
century will be about intelligence: smart materials,
robotic precision and data-driven design.
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UNDERSTAND IT. LEAD THROUGH IT. BUILD

IT.

The future of the sector is simultaneously a technology story, a
leadership story and an execution story.

UNDERSTAND THE FUTURE LEAD THROUGH THE FUTURE
Al, robotics, digital twins, advanced Strategic foresight, decision-making under
materials, smart buildings, water, energy, uncertainty, culture, innovation discipline,
roads, cities and infrastructure investment. workforce transformation and agility.

BUILD THE FUTURE

Translate trends into project, investment,
customer and leadership decisions that create
smarter, safer, more resilient organizations.
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THREE DECADES INSIDE THE BUILT
ENVIRONMENT.

The digital construction story did not begin with Al.

Jim was speaking to construction and building audiences in

the 1990s about the Web, e-business, the empowered customer,
networked buildings and changing workplace models. By the
2000s came smart HVAC, digital infrastructure, engineering
obsolescence and public-works innovation. Then BIM, loT,
digital twins, robotics and Al.

The technologies changed. The leadership question I
did not: how do we adapt before disruption becomes
crisis?
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THE FUTURE OF CONSTRUCTION IS A
LEADERSHIP ISSUE.

Technology may change the job site. Leadership determines
whether the organization changes with it.

Corporate leadership meetings for construction, engineering \
and infrastructure firms are not simply about trend

awareness. They are about decisions: where to invest, which

assumptions to challenge, how fast to move, how to prepare

people and how to build confidence when certainty is

impossible.

The biggest risk is not that the future changes. It
is that your leadership model changes more slowly
than the industry around you.
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PROJECT LEADERSHIP IS NO LONGER ENOUGH.

Schedule, budget, scope, safety and quality remain fundamental.

The leadership toolkit is expanding.

LEAD WITHOUT CERTAINTY

Provide clarity when technology, labour, financing, regulation and materials economics are
all shifting.

BUILD TECHNOLOGY FLUENCY

Leaders need enough understanding of Al, robotics and digital twins to grasp changing
economics and capability.

TRANSFORM THE WORKFORCE

Prepare people for more data-rich, automated and interdisciplinary forms of work.
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RECOGNIZE EXPIRING ASSUMPTIONS

A logical strategy can still fail if the assumptions underneath it are five years out of
date.

CREATE INNOVATION DISCIPLINE

Move beyond pilot theatre. Use guardrails, learn quickly and scale what works.

USE FORESIGHT AS A TOOL

Scenario thinking improves decisions before a risk becomes obvious or an opportunity
becomes crowded.



DIFFERENT BUSINESSES. SAME LEADERSHIP

CHALLENGE.

How do we lead when the operating model underneath the industry
is changing?

KIEWIT

Corporate/global leadership: Al, construction technology. workforce, infrastructure acceleration and decision-making.

BLACK & VEATCH

Leadership and sales audiences: infrastructure, disruption. resilience, water, energy and major-project transformation.

CATERPILLAR

Dealer product-support managers and Six Sigma leaders: growth, dealer relationships, customer value and commoditization.

DAIMLERCHRYSLER

Executive briefings in Detroit and Stuttgart: agility, forward-oriented leadership and industrial transformation.

PARKER HANNIFIN

Leadership and sales sirategy: avoid price commoditization and become a more strategic customer partner.
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Industry keynotes explain what is
changing. Leadership keynotes ask what
leaders must do differently because it is
changing.
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ONE KEYNOTE. MULTIPLE WAYS INTO THE

FUTURE.

Directions are selected and blended around the audience, event
theme and strategic issues.

THE FUTURE OF CONSTRUCTION & INFRASTRUCTURE

Building a smarter, faster, more resilient world.

THE INTELLIGENT JOB SITE

Robotics, autonomy, safety and the next operating model.

PAVING THE FUTURE

Smart roads, advanced materials and intelligent infrastructure.
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CONSTRUCTION AT THE SPEED OF Al

What happens when intelligence comes to the job site.

BUILDING 2035

Smart materials, digital twins and the future of the built environment.

THE RESILIENT INFRASTRUCTURE IMPERATIVE

Water, energy, transportation and cities in an era of volatility.
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EH'IE IS NOT YOUR GRANDFATHER'S JOB

Construction is becoming a technology platform.

Al, drones, autonomous equipment, machine vision, BIM,
digital twins, robotics, additive construction, connected

safety systems and predictive project management are moving
rapidly from edge experiments toward practical operating
tools.

The job site is no longer just where physical
work happens. It is where data, machines, people
and decisions converge.
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SPEED. PRECISION. INTELLIGENCE.
RESILIENCE.

Four strategic lenses for why construction technology matters.

SPEED PRECISION INTELLIGENCE RESILIENCE

Shorten decision cycles, design Improve safety, quality, Use data, sensing, Al and digital Design projects, assets and
cycles, procurement cycles and measurement, predictability and twins to see problems before they organizations to perform through
project delivery time. first-time-right execution. become expensive. volatility and uncertainty.
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THE JOB SITE BECOMES AN INTELLIGENCE
PLATFORM.

Al is moving into design, estimating, scheduling, safety,
project controls and operations.

GENERATIVE DESIGN ESTIMATING + BIDDING

Explore design alternatives and optimize against Use data to improve cost insight, scope review and

constraints. opportunity selection.

SCHEDULING SAFETY INTELLIGENCE

Predict delays, sequence work and identify bottlenecks Identify patterns, hazards and higher-risk conditions

earlier. before incidents occur.

DOCUMENT + CONTRACT Al PROJECT VISIBILITY See sooner. Decide faster.
Accelerate review, search and understanding of complex Combine reality capture, sensors and Al to understand Iniewene ear’ier.

project documentation. progress continuously.
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11 | DIGITAL TWIN ERA

WE BUILD IT TWICE: FIRST DIGITALLY,

THEN PHYSICALLY.

The model is becoming part of the asset.

01
DESIGN

Coordinate geometry. systems and performance before construction.

02
4D SCHEDULE

Connect time to the model and simulate sequencing.

03
COST + PROCUREMENT

Tie model intelligence to quantities. purchasing and change.

04
COMMISSIONING

Use the digital asset to improve handover and system validation.

05
OPERATIONS

Carry the model into predictive maintenance and lifecycle management.
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THE MACHINES ARE LEAVING THE FACTORY
AND ENTERING THE FIELD.

Automation moves from repetitive tasks toward increasingly

complex site operations.

AUTONOMOUS EARTHMOVING

Machine-guided and increasingly autonomous heavy equipment.

ROBOTIC MASONRY + REBAR

Automation tackles repeatable, physically demanding
construction tasks.
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ROBOTIC LAYOUT

Digital plans translated directly into precise site marking
and positioning.

AUTONOMOUS PAVING

Roadbuilding equipment becomes increasingly connected,
precise and automated.

DRONES + REALITY CAPTURE

Continuous survey, progress verification, inspection and
site intelligence.

REMOTE OPERATIONS

People can supervise equipment and complex work from safer
locations.
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THE JOB SITE BECOMES AN ASSEMBLY SITE.

More work moves into controlled factory environments while
additive systems change how structures can be produced.

MODULAR

Repeatable systems, controlled environments and faster
installation.

3D-PRINTED CONCRETE

Robotic extrusion changes formwork, geometry, waste and
labour.
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PREFABRICATION

Move complexity upstream and reduce uncertainty on site.

MASS TIMBER

Engineered wood systems expand industrialized
construction approaches.

PANELIZATION

Standardize assemblies without eliminating customization.

DESIGN FOR ASSEMBLY

Digital design increasingly anticipates how components
will be manufactured and installed.
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THE MATERIAL IS BECOMING PART OF THE

TECHNOLOGY.

Construction innovation is moving into the molecular, chemical

and embedded-intelligence layer.

SELF-HEALING CONCRETE

Materials that respond to cracks and extend asset life.

SOLAR-GENERATING GLASS

The building envelope becomes part of the energy system.

SMART COATINGS

Surfaces gain sensing, protective and energy-related
functions.
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CARBON-NEGATIVE MATERIALS

MNew processes turn carbon performance into a design
variable.

ADVANCED COMPOSITES

Lighter, stronger materials alter design and maintenance
£conomics.

EMBEDDED SENSORS

The structure becomes able to report stress, condition
and usage.

The next construction breakthrough
might be a material, not a machine.
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THE BUILDING BECOMES A COMPUTER.

Silicon Valley meets HVAC, access, lighting, energy and the
physical building.

Connected HVAC, smart lighting, occupancy sensing, access
control, indoor-environment monitoring, predictive
maintenance and energy optimization turn the building into
an operating platform.

The building is no longer a passive container. It
is becoming a continuously managed information
system.
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THE STRUCTURE STARTS TO KNOW HOW IT IS

PERFORMING.

Roads, bridges, buildings, water systems and power networks

become instrumented, connected and aware.

STRUCTURAL HEALTH

Sensors monitor stress, vibration, movement and condition.

DIGITAL OPERATIONS

Physical systems gain software layers for control and
optimization.
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PREDICTIVE MAINTENANCE

Data helps move maintenance from calendar-based to
condition-based.

LIFECYCLE INTELLIGENCE

Design decisions increasingly account for decades of
operation.

REAL-TIME USAGE

Understand traffic, occupancy, energy. water and asset
utilization.

CYBER-PHYSICAL RISK

As infrastructure connects, digital resilience becomes
physical resilience.
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PAVING THE FUTURE.

Roadbuilding becomes a software, sensing and materials-science
business as much as a heavy-equipment business.

SMART HIGHWAYS Al INSPECTION

Connected infrastructure provides real-time Machine vision can identify defects and
condition and traffic insight. prioritize maintenance.

ADVANCED ASPHALT AUTONOMOUS EQUIPMENT
Materials science improves durability, Machine control and autonomy increase
performance and environmental impact. consistency and productivity.
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THE MOST IMPORTANT INFRASTRUCTURE IS
OFTEN THE INFRASTRUCTURE WE NEVER SEE.

Water safety, quality, sourcing, recycling and treatment remain

defining infrastructure challenges.

AGING ASSETS

Utilities must modernize systems that communities barely
notice until they fail.

CLIMATE + SUPPLY

Drought, flood and demand variability increase the value of
adaptive systems.
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SMART METERING + LEAKAGE

Sensing creates visibility into loss, usage and operating
performance.

FINANCING

Long-life infrastructure requires leadership that can
explain investment before crisis forces it.

TREATMENT INNOVATION

Science, automation and data improve guality and process
efficiency.

PUBLIC TRUST

Innovation succeeds when engineering, economics and public
understanding move together.
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THE BUILDING IS PART OF THE GRID. THE
CITY IS A PLATFORM.

Energy, mobility, buildings, water and connectivity increasingly
operate as one interdependent system.

MICROGRIDS BATTERY STORAGE

Buildings and campuses gain new energy Storage changes when and how power can be
resilience. used.

EV CHARGING SMART HVAC

Transportation infrastructure becomes an Buildings become active participants in demand
electrical load and planning issue. managemeant.

BROADBAND CITY DATA

Connectivity becomes foundational Planning becomes more dynamic as physical
infrastructure for modern communities. systems produce real-time information.
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WE ARE NO LONGER BUILDING FOR THE
AVERAGE CONDITION.

The asset and the workforce both need greater adaptive capacity.

PHYSICAL RESILIENCE

Flood, heat, fire, freeze-thaw and extreme events change
design assumptions.

SUPPLY-CHAIN RESILIENCE

Materials, equipment and logistics require greater
optionality.
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DIGITAL RESILIENCE

Cybersecurity becomes part of physical infrastructure risk.

ADVANCED SKILLS

Digital twin managers, drone teams, robotics technicians
and systems integrators grow in importance.

ENERGY RESILIENCE

Storage, microgrids and distributed generation imprave
continuity.

LEARNING CULTURE

The half-life of technical knowledge shrinks as tools and
materials accelerate.
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THE CUSTOMER GOT THE TOOLS. THE
SUPPLIER MUST ADD MORE VALUE.

Digital transparency and intelligent products change the
economics of construction relationships.

Jim's early construction talks used a home-renovation story:
architectural software, online price checks and direct

sourcing shifted information and power toward the buyer. Today
that same trend includes Al design tools, augmented
visualization, instant pricing and continuous project
dashboards.

Avoid the commodity trap: wrap uptime, insight,
service and partnership around the physical
product.
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UPTIME

Sell reliability and performance, not
just equipment.

SERVICE

Make problem-solving difficult to
commoditize.

INSIGHT

Wrap diagnostics, data and prediction
around the physical product.

PARTNERSHIP

Move from supplier to strategic
collaborator across the asset
lifecycle.
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REAL STAGES. REAL INDUSTRY AUDIENCES.

Roadbuilders, contractors, smart-building leaders and corporate
real-estate executives.

Roadbuilding, technology, workforce and Contractor leadership, disruption, risk Connectivity, intelligent access and Corporate real estate, smart assets,
iatelligent infrastructure. and future opportunity. smart-building systems. portfolio strategy and risk.

Different room. Different issue. Different keynote.
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BUILT FROM YOUR INDUSTRY OUTWARD.

Not from a generic speech inward.

HOURS OF CUSTOM RESEARCH

Client calls, industry reports, research

papers, current news, agenda analysis,
audience issues and sector-specific examples.
No two presentations are the same.

LISTEN > RESEARCH > MAP THE TRENDS > BUILD THE STORY > CONNECT
THE ROOM > LEAVE A PLAYBOOK
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"Your insight helped to shape our strategy, comprehend our
direction, and understand our future. Thanks for accelerating our
thinking!"

"We selected Jim because of his accessibility and passion to
tailor his expertise to fit our vision. This combination produced
exceptional results."
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WHAT DOES YOUR LEADERSHIP TEAM NEED TO

UNDERSTAND NEXT?

You do not need a finished brief before getting in touch.

CONSTRUCTION + CONTRACTORS

Kiewit « Alberici « Canadian Construction Association « Ontario Road Builders « DCA - AWCI

ENGINEERING + INFRASTRUCTURE

Black & Veatch - ACEC - Florida Enaineering Society - U.S. Armv Corps « Colorado DOT

BUILDINGS + SYSTEMS

BOMA = Assa Abloy = Lennox « Trane / Inaersoll Rand « GE Lighting » Enbridae IBT « BICSI

HEAVY EQUIPMENT + INDUSTRIAL

Caterpillar « Parker Hannifin « DaimlerChrysler « PPG « Learand

WATER + ENERGY + PUBLIC WORKS

WEFTEC - Tampa Bay Water « Calgary Water/Wastewater - The Energy Authority « IMPA « NRECA - ltren

CONTACT JIM
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Jim is always pleased to jump on a quick
exploratory Zoom or phone call to learn more
about the audience, discuss the issues you want
to address and talk through possible keynote
directions.

* Event & audience
* Keynote direction
« Customization & research

* Timing, format, fees & logistics
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