BEYOND

THE BUZZ:
HARNESSING THE
POWER OF DATA
ANALYTICS IN
CONSTRUCTION

I By Cain Menard

Data analytics continues to
be a hot topic, with many
businesses and industries
seeking to leverage data-
driven insights to improve
performance and gain
competitive advantages.

While data analytics is a powerful tool, it has also
become something of a buzzword, with many com-
panies rushing to purchase the newest, shiniest
and most expensive software without fully under-
standing the potential benefits or how to effectively

implement data analytics.

Construction is no exception to this trend. As the
engineering and construction (E&C) industry
becomes increasingly technology-driven, con-
struction companies are turning to data analytics

to improve operations and gain a competitive edge.

But with so much buzz around data analytics, it can
be difficult to separate the hype from reality. Data

analytics can be a valuable tool in the construction
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industry, helping companies make informed deci-

sions by analyzing relevant project data.

What Do We Mean by Data?
The data used in construction projects can cover

various aspects such as:

= Project schedules: This includes deadlines,
labor hours and equipment utilization.

= Costs: Data would include points like materials,
labor, equipment and subcontract expenses.

= Quality: This would capture rework, inspection
results and customer satisfaction.

= Safety: This would encompass accidents, near

misses and safety training hours.
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A dashboard is a simple but effective business oper-
ations tool that allows you to monitor these data
points in real time, giving you a snapshot of the
overall health of your projects and company per-
formance. By analyzing these data points, you can
make predictions, discover connections between
data, and more effectively identify customer or

market segments.

The Cost of Bad Data

Data analytics in construction is still in its early
stages, with much of the generated data going
unused. In 2020 the construction industry lost

$1.84 trillion due to poor data management, with

Figure 1. Example Dashboard

14% of construction rework attributed to bad data,
according to an FMI and Autodesk survey. With only
55% of construction companies having a formal data
plan, the misuse of critical information is leading
to poor decisions and costly rework, according to

the same survey.

As data and technology grow, it is crucial for con-
struction companies to stay ahead of trends. The
amount of data generated is increasing rapidly (200%
from 2019 to 2021), but 96% of it goes unused in the

construction and engineering industry.

Data volume is expected to continue to grow, with

the United States alone projected to increase at a

Analytics

Choose statistics v

SAFETY RATE
Experience Modification Rate

o
~ 1

REWORK RATE

SCHEDULED PERFORMANCE
Actual vs. Planned

CHANGE ORDERS
Per Current Criteria

FREQUENCY

LABOR PRODUCTIVITY
Aggregate

0
Hours Budgeted Hours Used Hours Earned

& >

BUDGET VARIANCE
Actual vs. Planned

700k
650k
600k
550k
500k
450k
400k
350k
300k
250k
200k
150k
100k

0

Project Project Project
AQ1 AQ4 B Q2

PROJECT FINANCIALS
Job Margin Gain/Fade

Aggregate Fade: -9.4%
Contract Value: $318M
10 Projects

AGGREGATE GAIN/FADE

CONTRACT VALUE
$616M

24 Projects

Aggregate Gain: 8.8%
Contract Value: $299M
14 Projects

THE FMI QUARTERLY | First Edition 2023



https://construction.autodesk.com/resources/guides/harnessing-data-advantage-in-construction/

61% compound annual growth rate through 2025.
By 2025, there could be 175 zettabytes of data, equiv-
alent to the capacity of over 175 billion iPhone 14
Pros. To stay ahead, construction companies need
to implement a robust data analytics strategy to
effectively analyze and utilize the vast amounts of

data generated in the industry.

Maximize the Potential of Data
Through Analysis

To get the most out of data analytics, companies
should gather data using manual methods or soft-
ware, organize it, perform analysis to identify
trends and patterns, and present the insights in an

understandable way.

In construction performance evaluations conducted
by FMI, two key data points analyzed are the compar-
ison of estimated versus actual project profit margins
and estimated versus actual direct costs. Known as
margin gain/fade analysis and direct cost overrun/
underrun analysis, these calculations help determine
the direct costs that may have caused a project to
underperform compared to the original estimate. By
conducting both analyses together, companies can
identify which costs had the greatest impact on profit

margins and take steps to improve them.

If you're a general contractor or construction man-
ager who doesn’t self-perform and has limited direct
cost data to track, a margin gain/fade analysis can
still be useful. By analyzing your worst-performing
projects, you can determine the patterns that are
contributing to underperformance by analyzing the
data by different attributes such as the owner/client,
design team, subcontractors, geographic location,
type of project, etc. By recognizing patterns in the
data, you can identify the variables that are having
the greatest impact on project margins and take

action to address them.
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Understanding the potential that data analytics
offers when implemented correctly can help improve

performance and give you an edge over competitors.

Separating Fact From Fiction

One of the main misconceptions about data ana-
lytics is that it’s only for large companies with deep
pockets and vast amounts of information to process.
While it’s true that bigger firms have more resources,
small- and medium-sized firms can also benefit from

these tools and the insights they provide.

The key is to start with defining the goals data ana-
lytics can help achieve and then building from that
base. For example, by performing margin analyses,
a large mechanical, electrical and plumbing (MEP)

contractor specializing in equipment-intensive
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Figure 2. Example Analysis

Completed Contracts Analysis

Aggregate direct costs on projects with inventory overrun from the budget by 69.2% ($51.9M overrun).

2014-2023 Direct Cost Analysis | XCompany Projects
Source(s): Completed Contracts of 74 Projects, FMI.
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Grand Total

BXX, XXX, XXX XX, XXX, XXX

7

projects found that working with a specific client
resulted in a net 17% margin fade, and equipment
costs exceeded the budget by 55% on average,
leading to a net loss of $8 million over a period of

four years.

This finding does not necessarily indicate that the
contractor should stop working with the client
(although it should be considered), but it does indi-
cate the need for a specific goal to reduce equipment

cost overruns on projects with this client.

To achieve this, the contractor should first analyze
the equipment utilization metrics to identify poten-
tial opportunities for margin improvement through
retiring equipment that frequently needs mainte-
nance or implementing more robust maintenance

schedules. By taking an incremental approach and
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starting with specific problems or goals, companies
can quickly see the benefits of data analytics and

build on that success to tackle bigger challenges.

Anyone Can Benefit From Data
Analytics

Another myth is that data analytics is only for infor-
mation technology professionals and only they can
comprehend it. This should not be the case. Anyone
with access to data in the organization can benefit
from these tools, and it’s important for construction
companies to engage all relevant stakeholders in
the analytics process, including project managers,
field engineers and others with direct access to data.
Effective data analytics presents information in
clear, concise visual forms such as charts, graphs

and interactive displays. Just as precise drawings
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are crucial for the success of a construction project,
clear and understandable visualizations are crucial

for making well-informed, data-driven decisions.

Finally, it’s important to note that data analytics is
not solely about the buzzword of “big data.” This
term refers to massive or complex data sets that can’t
be processed with common data tools like Excel or
Access. While utilizing big data can offer valuable
insights, it’s not a must-have for harnessing powerful

insights in data analytics.

Data Analytics in Action

For example, a large-scale infrastructure company
uses data analytics to identify and predict bottle-
necks in construction. Taking data from a variety
of sources, such as building information modeling

(BIM), sensor data and project management soft-

ware, the company creates a virtual representation
of the project - or what we call a digital twin. This
allows the operations team to analyze project data in
real time, identify bottlenecks and predict potential

issues before they occur.

Many heavy civil companies struggle with tracking
equipment utilization at some point in the business
life cycle. Analyzing data from equipment utiliza-
tion metrics, gathered from either manual entry
or using remote telematics that automatically track
location and usage, will determine if and predict
when equipment is showing signs of wear and tear.
These data analytics systems can project potential
downtime, allowing the firm to proactively schedule
maintenance and minimize disruption to the con-

struction schedule.

Additionally, using data analytics to track and ana-
lyze supply chain logistics such as materials deliv-

eries, inventory levels and transportation schedules

- P - can identify potential delays, allowing companies to
nalytics
i mitigate them before they occur.
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struction site and minimizing disruptions to the
schedule can also be achieved through relatively
simple analytics. In short, firms can use data ana-
lytics to improve the efficiency of projects and min-
imize downtime and delays, increasing profitability

and ensuring on-time project delivery.
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How to Get Started With Data
Analytics

Data analytics is a powerful tool that can help orga-

nizations achieve greater efficiency and profitability.

REVISIONS
CASH POSITION
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By leveraging data-driven insights, you can make
better decisions, minimize project risks and improve

the performance of your construction projects.
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To maximize the benefits of data analytics, it’s
important to adopt a strategic approach. Here are

some tips to help you get started:

1. Define your goals and objectives.
Clearly articulate what you plan to achieve
through data analytics and what key

performance indicators you want to track.

2. Assess your current data landscape.
Take stock of the data you already have,
identify what data is missing, and determine

what data you need to collect.

3. Choose the right tools and
technologies.
Consider the size, complexity and nature
of your data and choose the appropriate

analytics tools and technologies.

4. Engage all relevant stakeholders.
Make sure everyone who needs to be
involved in the analytics process is involved,
from project managers and field engineers

to IT professionals.

5. Continuously measure and
monitor your results.

Regularly measure the impact of your data
analytics efforts and adjust as necessary
to ensure you are achieving your goals and

objectives.

By taking these steps and building a strong foun-
dation for data analytics, you can unlock the full
potential of data-driven insights and drive greater

operational success.
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