ne Future of Artificial
ntelligence in the
onstruction Industry

Automating certain tasks and incorporating Al is a way to improve job-site efficiency
by allowing skilled workers to concentrate on higher-demanding responsibilities.

Dr. Perry Daneshgari, MCA, Inc., with contributions from
Cyrus Sanders, MCA, Inc. and Alexander Jackson, MCA, Inc.

hen it comes to building efficiency within any system, the decid-

ing factor lies not in the tools themselves but in how we leverage

them to do more with less. The automation of routine or monot-

onous tasks frees us to focus on work that truly demands human

creativity, problem-solving, and skill. This principle is already

playing out in construction — where forward-thinking com-

panies are embracing prefabrication by oftfloading low-skill tasks to inexperienced
laborers so that professionals can concentrate on higher demanding responsibilities.
Consider how Steve Jobs once described the relationship between humans and
technology. Inspired by a study that showed that a human on a bicycle is the most
mechanically efficient species, Jobs famously said, “For me, a computer has always been
abicycle of the mind” Computers were once feared as job killers, just as artificial intelli-
gence (Al) is today. Jobs envisioned them as tools to amplify human potential. The use of

62 EC&M July2025 . www.ecmweb.com


http://www.ecmweb.com

Agile Intelligence® offers a more accurate
term for Al in this context and represents
the next iteration of that vision. Like the
bicycle, it doesn't move forward without
human effort, but when used properly, it
helps us move faster, farther, and smarter.

THE PAST STATE OF THE
CONSTRUCTION INDUSTRY
Historically, the construction industry
has been high in tacit knowledge — that
is, information rooted in personal expe-
rience, intuition, and informal training.
While valuable, this form of knowledge
is difficult to document, teach, or scale.
Learning traditionally happens through
one-on-one training, where seasoned
professionals pass down their insights
in ad hoc and inconsistent ways. This
approach slows progress and limits effi-
ciency, especially when skilled workers
retire or change jobs without transfer-
ring their knowledge.

Moreover, several critical inefficien-
cies have long plagued the industry:

o Trade interference: Overlapping
tasks cause delays and rework.

o Labor mismanagement: Under-
staffed or overstaffed crews.

o Material handling and procurement
delays: Key materials are missing or
improperly managed.

o Labor loading errors: Productivity
gaps emerge when manpower is not
aligned with the project demands.
At the root of these problems lies low

codification. A lack of consistent docu-
mentation and data systems that can
transform human insight into repeat-
able processes.

THE CURRENT STATE:
SHIFTING TOWARD
CODIFICATION
Fortunately, the construction industry
is beginning to evolve. Knowledge is
becoming more explicitly captured in
documents, platforms, and tools that
allow it to be shared more broadly. Pre-
fabrication has already made significant
strides in optimized material handling
and procurement processes, proving that
once taboo methods can deliver real value.
Prefab is no longer a buzzword; its a
proven strategy. The challenge now lies in
extending similar efficiencies into other
areas still lagging, such as labor loading,

Labor Productivity (1964-2023)

(Nonfarm Index as derived by US Bureau of Labor Statistics (BLS), Construction Index derived from Total Value of
Construction Put In Place at 1964 Constant Dollars, and Hours Worked Construction (BLS)
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Fig. 1. Comparing labor productivity in non-farm vs. the construction industry.
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Fig. 2. The construction industry’s trajectory within the five steps of industrialization.

planning, time management, and knowl-
edge transfer. These are areas where
experience-based decision-making has
traditionally reigned and where systems
are only now beginning to mature.

Labor productivity in construction
has stayed stagnant over the last sev-
eral decades, as seen in Fig. 1, while
other industries have adapted their
use of data and processes to improve
productivity. With the correct use of
data and proper codification, as seen
in Fig. 2, the construction industry
has the same potential to see increased
productivity similar to industries like
farming and manufacturing.

ARTIFICIAL INTELLIGENCE
The term artificial means that the data is
being used to make predictions or recog-
nize a pattern. So just like how humans
make decisions based on historical data
and patterns, Al uses the collected data
to predict the outcome and the pro-
jected patterns. So, for example, take
the tacit knowledge that an estimator
has gathered over the years. How would
you gather and protect that knowledge
to ensure better estimates and winning
capabilities for the companies using the
tacit knowledge?

This is where AI comes in. If you can
capture the results of the estimates the
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Evolution of an Organization

Organizational Strengths

Increase efficiency with
automation and tools

Create supporting explicit
structures to expand
volume and improve

quality/consistency

Build Philosophy of
Operations into
infrastructure of company
and “how work gets done”

©Dr. Perry Daneshgari, MCA, Inc

Fig. 3. Al is a tool to improve effectiveness of the work from people to process to

procedures and then Al.

estimator has done over the years and feed
itto the Al agent, it can predict and use the
data to improve estimating accuracy and
outcome. It isn't about replacing workers
or automating them out of a job. Instead,
it’s about using data and computations to
make people more effective by augment-
ing their decision making and extending
their reach, as illustrated in Fig. 3.

Jobs’ bicycle analogy applies per-
fectly here: Al is a tool, not a rider. It
doesn’t move on its own. It needs pur-
pose, direction, and input, all of which
come from humans. When used wisely,
it dramatically improves the terrain on
which we travel.

Unlike a buzzword, Al is built on
quantified data and real numbers drawn
from real world processes. However, Al
is only as good as the data it’s given. If
biased or incomplete data is fed into the
system, its recommendations will reflect
those flaws. That's why human oversight
remains essential. We choose the inputs,
shape the models, and determine what
outcomes we value.

HOW IT WORKS: FROM DATA
TO DECISIONS

Good data leads to actionable insights.
Al draws from multiple sources to form
a reliable picture of what’s happening
and what should happen next. These
data sources include:

« Field observations (job-site condi-
tions, productivity metrics).

o Accounting records (actual cost vs.
budgeted cost).

o Estimations (projected material,
labor, and time needs).

Platforms that can give the contractor
the data needed to feed an Al agent (e.g.,
accounting, estimating, or productivity
systems) offer insight into the prog-
ress of the job, labor productivity, and
performance. The accounting data pro-
vides a financial lens, tying productivity
and cost together. Integration between
project managers and field personnel
ensures that data flows both ways.

By triangulating this data, AI helps
project teams identify problems early
and propose targeted solutions. It might
flag a labor shortage on a specific job,
recommend crew reallocations, or sug-
gest that a phase of work is falling behind
due to trade stacking. Over time, the
system learns what success looks like
and helps you replicate it.

DIGITIZING THE INDUSTRY

One of the clearest paths to digitizing
construction is through systematically
capturing the tacit knowledge in the
form of digitalized data. AI leverages
these systems to identify persistent inef-
ficiencies and generate forecasts, such
as when labor demand will outpace
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supply or when procurement delays
will impact scheduling. With proper
implementation, companies can digitize

construction, proving to be just as
impactful as the implementation of com-
puters decades ago.

Al is not a far-off concept. The potential
in transforming industries like finance,
logistics, and customer service is very real
and just over the horizon.

everything from scheduling to bidding,
labor loading, and profitability fore-
casting. This makes the business more
agile, responsive, and capable of manag-
ing complexity in ways that traditional
methods simply cannot match.

Al is not a far-off concept. The
potential in transforming industries like
finance, logistics, and customer service
is very real and just over the horizon.
It is beginning to find its foothold in

The bicycle didn't replace walking
— it made it faster and more efficient.
Similarly, AI wont replace human
judgment or creativity. It supercharges
them. It helps professionals make faster,
smarter decisions with a clearer view of
the road ahead.

The benefits are already tangible and
include:

« Smarter scheduling.
o More accurate bidding.

« Balanced labor loading.
o Increased profitability through better
forecasting.

For the construction industry,
the message is clear: This isn’t about
replacing the worker. It's about elevat-
ing them. Were not building a future
without people. Instead, we are build-
ing a future where people have better
tools. So, the next time someone asks
whether AT is coming for construction
jobs, you can tell them, “No, but it’s def-
initely coming to make them better” It’s
time to stop fearing the bike and start
riding it. EC&M

Dr. Perry Daneshgari is President and
CEO of MCA, Inc., Grand Blanc, Mich. He
can be reached at perry@mca.net. Cyrus
Sanders is a Software Development Ana-
lyst at MCA, Inc. He can be reached at
csanders@mca.net. Alexander Jackson is
a Product Specialist at MCA, Inc. He can
be reached at ajackson@mca.net.
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