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Introduction

Executive Summary

Facility construction budgets are notoriously unpredictable
animals. In the months between budget approval and project
completion, any number of problems can rear their costly
heads. Scope changes, material prices, even inclement
weather can pile expenses onto the total.

There is no perfect budget. No one can see the future and
plan for every possible impact, from supply chain challenges
to unseasonable rain. That said, it is possible to guard against
the common budget busters that slip into so many projects.
When you walk through a snake habitat, you are less likely to
be bitten if you know how to spot a snake. Likewise, when you
can spot the early warning signs of a budget killer, you can
tame it before it turns into a disaster.

On average, one in every five capital projects runs over
budget, according to the American Productivity and Quality
Center. The top-performing organizations in APQC’s 2019
Planning and Management Accounting Survey were on
budget 88 percent of the time; the bottom performers barely
70 percent. Besides the obvious negative impact budget
overruns have on the bottom line, an organization that gains
a reputation for going over budget loses credibility in the
marketplace. Clients previously bitten by a project that got
out of hand may be loath to trust that contractor again, while
prospective new clients may be distrustful of whether the
contractor can deliver on what their bid promises.

Most budget overruns can be prevented in the planning stage.
In a study presented at the 2020 IOP Conference, planning
topped the list of key skills project managers need to protect
against overruns. Other required skills include managing time,
managing risks, and managing cashflow; project budgeting;
financial controls; and strategic implementation.
The skill comes into play by walking the line between prudent
and competitive. Bid too aggressively, and you are almost
guaranteed to suffer overruns. Submit a budget that is too
conservative, and your bid may be so high you do not even get
the chance to work on the project.
With that in mind, consider the following seven budget killers
and make sure you don’t fall prey to them.
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Budget Killer #1: Incomplete Designs
If it is difficult to develop a reliable budget under the best
circumstances; it is nearly impossible when the details of the
project are unclear.
Early in the design phase, designers may not have complete
information about the structure’s layout. For example, the
design may call for piping to run from Point A to Point B.
Without complete blueprints, the designer cannot know if
barriers like existing plumbing or structural supports are in the
walls between those two points.
If these questions are not cleared up before work begins,
there will be headaches when such barriers are uncovered
down the line. Work will have to stop, resulting in lost labor
hours while the contracting team, site team, and design
team meet to find a solution. The new solution may require
purchasing different or additional materials.

This problem is most common in remodeling projects, but
it can affect new builds as well. The usual culprit in a new
build is poor communication between teams. For example, a
mechanical team that was not notified of an architect’s lastminute change to a room’s dimensions may find itself trying to
run six-inch duct work through a two-inch space.
Missing information was a key factor in a much-publicized
construction debacle at Denver International Airport.
Installation of an automated baggage check system was well
under way before anyone thought to ask the airlines using
the airport for their input. Accommodating the airlines’ needs
required major changes to the project, which eventually
overshot its deadline by more than a year and its budget by
more than $550 million.

The frustration of working from unclear drawings also has a
negative impact on labor productivity and worker morale. The
fallout may include disputes later in the project as teams cast
blame on one another for schedule overruns.
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Budget Killer #2: Shortcutting the Budgeting Process
Most mature companies have established processes for developing
budgets and schedules. When tight deadlines or overconfidence cause
budgeters to shortcut those processes, budget reliability can suffer.
McKinsey estimates global capital spending will total $82 trillion
between 2020 and 2025. Chronic schedule and budget overruns
over that time could cost nearly 50 percent in net present value.
Those overruns are avoidable, McKinsey says, by combining new
technologies with old-fashioned project discipline.
Sometimes, especially for smaller companies, shortcutting the process
is a calculated risk. In a large, mature company, processes include a
litany of checks and balances. Every time a mistake is made, the list
gets a little longer as the company tries to prevent it in the future.
Such processes can succeed in creating reliable project documents,
but they can also be unwieldy and reduce competitiveness. A shorter,
more nimble process takes on greater risk in exchange for greater
flexibility.
Experience is the key differentiator between a calculated risk
and a sloppy shortcut. When chasing a short deadline or a highly
competitive bid, it takes an experienced project manager to
know which levels of the process can be skipped and which are
nonnegotiable. At ACS, only people experienced with the deliverables
have the authority to develop proposals. Before being submitted,
those proposals are reviewed by senior staff with enough field
experience to understand the purpose behind each step of the
budgeting process and the risks involved in skipping them.
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Budget Killer #3: Ignoring Historical Data
There are many ways to estimate costs, but none of them beats recent
historical data. Examining the costs of a recent project with a similar
scope is the most reliable way to develop a budget.
Some project managers swear by books and calculators of material
cost estimates. While such tools are useful, they are no substitute
for recent metrics. For example, from August 2015 to August 2020,
the average cost of copper was $2.61 a pound. In August 2021, it was
$4.39 a pound. When looking for budgeting data, recency matters.
The similarity of the projects being referenced matters, too. The more
customized a project, the higher its level of risk. But that does not
mean historical metrics have no place in estimating costs of a custom
design.
Designers need to be able to draw on all their experience to sketch out
variations on concepts that could satisfy the owner’s requirements.
Optimizing designs at the planning stage helps in selecting the concept
with the fewest unknowns. Designers might draw upon several past
projects that resemble the custom build in one area but not another to
develop a realistic cost estimate.
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Budget Killer #4: Applying Solutions That Don’t Scale
Even experienced project managers can be
tripped up trying to scale up or scale down a
solution that worked in the past. Large and
small projects differ not only in the time and
resources required; they also need different
processes and tools.
You do not use the same methods to cage a
tiger as you do to cage a housecat. Project
management methodologies designed for large
projects do not easily shrink down to fit small
projects and vice versa.
An engineer who sees a challenge in a large
project reminiscent of one from a small project
might understandably assume they can apply
the same solution to both. But scale is not
linear; it is exponential. If the project is twice
as big, you can expect four times as many
challenges. Issues that may have seemed
inconsequential on the small scale can become
disastrous when they scale up.
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Budget Killer #5: The Wrong Balance Between Optimism and Realism
Perhaps the most common budget buster is a contingency
set optimistically low. The Project Management Institute cites
a lack of realism in initial cost estimates as a main cause of
budget overruns.
Underestimating the risks or uncertainties of a project is a
sure way to underbudget. On the other hand, overestimating
those risks can lead to a budget that is too high to be
competitive. It is hard to predict which line items will cost
more than expected, but it is all but certain some of them will.
A project manager who comes in under budget every time is
setting their estimates too high.
The key is balancing optimism, the idea that everything will
go right, with realism, the likelihood that something will cost
more than expected. If the project is similar to one in the
recent past, one can be fairly confident in one’s estimates
and the contingency can be set low. If, on the other hand,
experience with the project type is limited or outdated, or if
the project is incorporating unfamiliar technology, the risk of
overruns multiplies.

Budget contingencies are based on subjective data such as the
engineer’s experience, the current market, and the owner’s
preferences. The relationship between the designer and the
owner may also come into play. A firm may be willing to take
on more risk for a client with potential for future projects than
for a client whose project is one-and-done.
When prices are unstable—as they have been since the
disruptions of COVID-19—there are two viable ways to
factor in the volatility of material costs. First is to set a large
contingency and hope it is enough to cover the fluctuations
without making the bid uncompetitive. Second is to inform
the client early in the process that material cost fluctuations
are a known risk and to discuss the changing price of material
with them regularly throughout the project.
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Budget Killer #6: Rework
The cost of shoddy work is a known killer of construction
budgets. Estimates vary regarding how much rework impacts
a project, One study suggested five percent of the contract
value on any given project is rework, while another put the
cost at closer to nine percent. A study in the Mediterranean
Journal of Social Sciences found nearly 30 percent of all the
work hours invested by construction companies are actually
spent reworking tasks that were not done right the first time
around.
Though there is disagreement about the numbers, what is
clear is that the cost of rework is too high. Worse, many of
the effects of shoddy work are not apparent until the project
reaches the stages of checkout and commissioning. With the
finish line in sight, teams find themselves pulled backward
down the track.

Some level of rework may be unavoidable, as mistakes
are made, or designs are changed. To keep its impact to a
minimum, work whenever possible with contractors with a
known reputation for quality work.
Testing each piece of the project as it is installed, before the
next team comes in, can also lessen the sting of correcting
errors. In one real-world example, leaks in an underground
pipe system were not detected until the pipe had been buried
under twelve feet of earth and a thick layer of asphalt. By
the time the pipe had been dug up, replaced, leveled and
reburied, it was too cold to lay asphalt again; the delay put the
project off schedule by five months.
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Budget Killer #7: Scope Creep
Even in the best-managed projects, shifting scope can increase
costs anywhere from 2.1 to 21.5 percent. More discouraging,
the Project Management Institute says the problem is
increasing scope creep, which was reported to affect nine
percent more projects in 2018 than it had seven years earlier.
Managing scope creep from the outset comes down to
managing client expectations. There is a tendency in
construction to bid a job very narrowly, bidding exactly on
what a client requests knowing full well those requirements
will not provide the end result the client is after. Many
contractors submit their initial bids this way, then adjust the
scope using change orders to deliver the desired outcome.
What a client asks for, what they buy, and what they want are
often three different things. It is our job as engineers to close
the gap between the three. It is up to us to explain to the
customer how to get what they want, so they ask for and buy
the things that will get them there.
Clearly defining the project at the outset can help control
scope creep, but it cannot eliminate it completely. Scope
creep comes from nearly everybody who touches the
project— stakeholders, end users, even contractors.
The client can cause scope creep when they decide midway
through the project that they want to change or add to their
design. In that case, it is up to the project manager to explain

the impact those changes will have on the budget. The client
can then make an informed decision whether the change is
really necessary.
Scope creep can also be more insidious. It might come from
a client speaking directly to the trades workers rather than
going through the project manager. It may even come from
the construction team itself, in an attempt to make the
installation easier or more efficient.
The changes that make the biggest mess often seem the most
innocent. A simple request to move a pipe over a few feet
might seem insignificant until the team installing equipment
at the end of the project finds a pipe in its way. At that point,
putting things back the way they were in the original plan
would cost even more money, so the construction manager is
left with little choice but to rework the plan going forward.
The only way to head off scope creep from unexpected
quarters is for the project manager to keep open lines of
communication with the client and all the project teams
throughout the build. The project manager is the one with
visibility of the entire project and how each piece ties in
with the next. If the client begins talking about the project
differently, or teams begin doing things that don’t align with
the plan, it’s up to the project manager to put on the brakes
and address the change before costs get out of hand.
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Lessons Learned
•
•
•
•
•
•
•
•

•
•

Involve key stakeholders in the design from Day 1.
Designs need to be as complete as possible before work
begins.
Keep all project teams up to date as unknowns are
discovered or changes are made.
Follow budgeting protocols. Analyze the risks before
deciding to skip any steps in the process.
Look to past projects when making cost estimates. The
more recent and more similar, the better.
Be realistic when setting contingencies.
Hire subcontractors with a strong reputation for quality
work.
Quality test each component of the build as it is
completed, to avoid ripping out finished work later on to
address rework.
Bid the project based on the client’s desired outcome.
Maintain open communication with all teams and
stakeholders throughout the project to prevent scope
creep.

While setting a budget happens at the beginning of a project,
it is not something one can check off the list and move on
from. Budget management is an active task that carries all
the way through to the commissioning of the project.
A budget is a living, changing thing, and at the end of the
project may look very different than it did at the beginning.
It takes experience and a realistic assessment of markets and
risks to set a good budget. It takes diligence and discipline to
manage one. Take your eyes off it at any time, and it will bite
you.
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designs and builds custom equipment, machines, and control
systems and seamlessly integrates systems into new or
existing facilities. The company has become a go-to supplier
for testing solutions, providing advanced testing systems
for both R&D and production. ACS provides end-to-end
management of complex construction projects for industrial
facilities, from front-end planning through construction
management, all the way up to commissioning. ACS serves
customers around the globe from its headquarters in Verona,
Wisconsin, and its regional office in Troy, Michigan. Learn
more at www.acscm.com.
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