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In 1905, in his book The Life of Reason, philosopher George Santayana wrote the following:
“Those who cannot remember the past are condemned to repeat it.” Several decades later, Winston
Churchill echoed the same sentiment with his oft-repeated quote, “Those who fail to learn from history
are doomed to repeat it.”
Building a 142-bed, 250,000 square foot acute-care hospital in the city of Henderson, Nevada, may not
qualify as “history,” at least not at the same level to which Mr. Santayana and Mr. Churchill were
referring, but it’s definitely a part of Southern Nevada’s history and, at the end of the day, a fairly
monumental undertaking. Add in the fact that Henderson Hospital was built using the Integrated Lean
Project Delivery (ILPD) process—which strives to maximize value and minimize waste—and the project
becomes even more interesting and noteworthy. Then throw in the fact the Henderson Hospital project
team made the decision that actually telling their story was so important to them, and the project, that
they literally included it as one of their “conditions of satisfaction” for the job—number five on their list
of eleven conditions, to be exact:

#5 Tell a Good Story
Definition: Document and track the progress of the project to share the journey with the
industry.

Like all construction projects—or any projects undertaken by human beings—along with successes,
mistakes are also bound to be made, resulting in waste, inefficiencies, decreased productivity, and
increased costs. But it’s not the making of mistakes that’s a problem; the problem is ignoring those
mistakes and failing to learn from them and take corrective action. Or, even worse, carrying over the
same mistakes from project to project. For, as another famous quote frequently attributed to Albert
Einstein (erroneously, by the way) states: “The definition of insanity is doing the same thing over and
over again and expecting different results.”
This publication is an account of the conception, design, and construction of Universal Health Services
Henderson Hospital, using the Integrated Lean Project Delivery (ILPD) process. It is essentially a
documentary “film” of the project, only it uses words and visuals instead of moving pictures and sound
to convey the story. It by no means includes everything that happened during this project, because
literally hundreds of thousands of things happened during this project, and they were not all worthy of
documenting. And some things that were debatably worthy wound up on the “cutting-room floor”
because there simply was not enough room to include them and it just wasn’t possible to cover
everything.
Like any documentary film, this paper documentary is not without biases. As this publication’s author, I
obviously made decisions about what made its way into the story and what didn’t, as well as how things
were presented. Nevertheless, as the storyteller of this project, I attempted to remain as neutral as
possible while staying true to what I saw as the primary storyline: people of many different

backgrounds and skill sets coming together to build something of value as efficiently,
productively, and free of waste as possible.
Many things done during this project were done “right,” in that they resulted in higher productivity, less
waste, and they added value. Some things were done “not so right” and probably could’ve been handled
better.

“We’re trying to change how the game is played.”
~Turner Construction Senior Project Manager George Zettel~

To their credit, the Henderson Hospital project team did not want to simply share their successes in
telling their story. They also wanted to share the blemishes, wrinkles, warts, and other unsightly details
that hindsight and the light of day ultimately revealed. And, on several occasions, when exposing these
details became a bit too real for some of team members, the team openly discussed the pros and cons
of airing them, ultimately deciding that, if their story was worthy of being told, it was worthy of being
told as it actually happened, highlighting the good, the bad, and even the ugly.

Good, bad, or ugly, there is definitely a story to be told about this project and some valuable lessons to
be learned, most of which can be carried forward to future hospital projects—or any construction
projects, for that matter—by Universal Health Services, the project team, or most any team or company.
For many of the practices implemented and lessons learned on this project are universal in nature and
can be applied to virtually any project in virtually any industry.

“Great teams do not hold back with one another. They are unafraid to
air their dirty laundry. They admit their mistakes, their weaknesses,
and their concerns without fear of reprisal.”
~Patrick Lecioni, Author of The Five Dysfunctions of a Team: A Leadership Fable~

And that, in the spirit of Lean, is the underlying purpose of this publication: to maximize future

efficiencies, minimize future waste, and help prevent any future insanity.

Sean P. Egen
Henderson Hospital Project Documentarian

INTRODUCTION
SEEKING A “PROJECT HISTORIAN”
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In March of 2015, I came across an online ad seeking the services of a “project historian” for a
new hospital project in Henderson, Nevada. I initially envisioned this position being filled by some little
old lady—perhaps an ex-librarian—surrounded by piles of mildewy-smelling files and photos in some
dimly lit church basement. A job perfectly suited for the type of person excited by the prospect of
digging through archives, writing letters to historical societies, and piecing together family trees.
Definitely not for me, I thought.
However, as I read the ad further, it became clear the ad-writer wasn’t looking for someone to piece
together something that had already happened; rather, she wanted someone to come in and tell the
story of what was currently happening—and what was going to happen—on the project. Someone to
conduct interviews, attend meetings, take photographs, and be there to document important
milestones. Someone who was a proficient writer and could deliver a final publication that effectively
told the story of the project. More of a “documentarian” than a “historian.”

Now I was intrigued.
I was a trained writer and storyteller, with an MFA in filmmaking from an expensive and prestigious film
school in Southern California. I was educated in making documentaries, and I was a proficient
photographer with a decent eye. I was also a moderately successful freelance writer who’d written
pretty much everything from ad banners to sales literature to multi-thousand-word articles—I even had
a couple of unpublished novels under my belt.
What I was not was an expert on ILPD (Integrated Lean Project Delivery) or construction, both of which
were to be the primary subjects for the project historian (later renamed “documentarian,” by me) to
cover. But, then again, I hadn’t been an expert on any of the countless other subjects I’d written about
before, either—at least not before I’d actually started writing about them. And, as far as I’m concerned,
the whole point of being a writer is to continually learn about new things in order to keep life
interesting.
So I responded to the advertisement. Two days later I got a call from the ad-writer. After a nearly twohour phone conversation, I was asked to come down to the Henderson Hospital project offices for a
face-to-face interview. During my interview, I asked many more questions than I was asked. What was
the purpose of the publication? Who was the intended audience? What should the tone be? How long
should the publication be?
The answer to most of my questions was: “Good question. What do you think it should be?”
It became clear to me that, if I managed to land this gig, it would be mine to mold and shape pretty
much any way I saw fit. A blank canvas, if you will, to paint with any color scheme or any style I desired.
Now I really wanted the position.
Ten days later, I was awarded the job. It was then that I learned just how scary and daunting having a
blank canvas can actually be, because now it was 100 percent up to me to determine what would be
part of the story, what would not be, what and who would make it into the story, how long the story
would be, how the story would be constructed, and every other detail associated with documenting the
designing and building of Henderson Hospital.
I also quickly learned just how much I did not know about construction, both traditional and Lean.
On the bright side, I thought, I wasn’t bringing any preconceived notions or biases to the table that
would need to be set aside or overcome. I was every bit as much of a blank canvas as the canvas I was
expected to fill to tell the Henderson Hospital story.

HISTORY vs. MY STORY
Despite what you’ve read so far, this is publication is not my story. But, then again, it sort of is just by
default. While this is the story of Universal Health Services’ Henderson Hospital project, it is also
partially my story in that I’m the one telling it, and you’re reading about it through my eyes, my
interpretation of events, and answers to interview questions that I developed and asked.
After many hours of wracking my brain as to the best way to tell this story, I ultimately arrived at the
conclusion it would be best to simply tell it as me, whom I’ve had over five decades of practice being.
Not as some omniscient voice of authority (which I’m not and have never been). Not as some lab-coatwearing neutral observer who watched the whole thing through the lens of a microscope (which I find
incredibly boring). Not as a first-person member of the team who was there in the trenches each and
every day and contributing to the project’s success (which didn’t happen). Just simply as me, a guy who
attended meetings and events, took copious amounts of notes and pictures, interacted with and
interviewed team members, and witnessed the project unfold in front of my eyes over an 18-month
period.
I decided to go with this tell-it-as-me approach because, after only a few weeks on the job, it became
clear that this project was not primarily about Lean principles, innovations, and applications. Rather, it

was first and foremost about the people on the project and how they interacted and
performed. Given the focus of the story was going to be on people, that I myself am an actual person,
and that I’d been hired for the job as me, a very specific type of person, it only made sense for me to tell
it as me instead of as an impartial observer or some know-it-all voice of authority, both of which I most
certainly am not.

“In the ILPD, it’s more about the people and less about the
companies.”
~UHSHH Project Manager Tim Ott~

While I will certainly be conveying impressions and judgments and even occasional feelings I had for
certain events and individuals and processes through my writing, I will not be inserting myself as the
main character of this narrative, even though I’m fully aware I’ve done pretty much nothing but that
over the course of the past few pages. But despite the fact I haven’t practiced what I’m preaching thus
far, let me be perfectly clear: the main character of this publication is the project itself and, since

there cannot be a project without human beings running it, the associated people.
As the storyteller, I will occasionally pop up in the story, mostly in how something or someone struck me
personally. But don’t fret—you will not have to suffer through any more details about me or my

personal or professional life. Suffering through those will continue to be my job … or the job of anyone
else foolish enough to ask me about them.
And so, with your author/project documentarian now firmly established as the storyteller and the
methodology of how the story will be told now covered, the actual story can begin.
Although, that began many months before I ever even set foot in the state of Nevada …
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CHAPTER ONE: FILLING HOLES
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The “official” start date of the Henderson Hospital project is listed as October of 2014, but
things actually got started in June of 2014, when “Big Room Meetings” began and the project team was
in the process of being assembled. A whole lot of things had to happen and many events had to fall into
place before the notion of building a brand-new acute-care hospital even entered the minds of the
creators of the Henderson Hospital project.

FILLING A HEALTHCARE HOLE
Back in 2014, The Commonwealth Fund (TCF)—a private foundation that aims to promote a highperforming healthcare system—ranked the state of Nevada 46th out of 50 U.S. states in terms of overall
healthcare. The Commonwealth Fund’s Scorecard on State Health System Performance, 2014, assessed
states based on 42 indicators of healthcare access, quality, costs, and outcomes over a period from 2007
through 2012, which included the economic recession but proceeded major coverage expansions
provided by implementation of the Affordable Care Act. That same study found that, in terms of an
overall healthcare ranking, the Las Vegas metropolitan area ranked 268th out of 306 national regions
examined.

In addition to this low ranking by TCF, the state of Nevada also claimed one of the lowest shares of
doctors and nurses in the country, prompting the joke (although it’s not terribly funny if you’re actually
sick or ailing in the state): “For the best healthcare in Nevada, head for the airport.”
A 2014 article by vegasinc.com reported that, according to University of Nevada School of Medicine
researchers, as measured by the number of physicians for every 100,000 residents, Nevada has a severe
shortage of generalists and specialists, ranking 46th in the nation in family practice doctors, 50th in
psychiatric physicians, 50th in registered nurses, and 51st in orthopedic surgeons. There is also a major
shortage of hospital beds for Nevada residents and residents in the Las Vegas area. The City of Las Vegas
ranks near the bottom of the list, with only 1.9 available hospital beds for every 1,000 residents, based
on a 2013 study. The national average for that same study was 2.4 beds per every 1,000 residents.
“This area is vastly underserved—particularly at the moment, in the middle of flu season,” said Scott
Romney, spokesman for Valley Health System, in a February 2015 interview with vegasseven.com. “We
have a dozen-plus hospitals in the area, and they’re all full.”
“When you look at Bureau of Labor statistics, one of the things that we’re lacking here in Southern
Nevada are healthcare jobs—doctors and nurses,” Henderson City Planner Andrew Roether told me
when I interviewed him in October of 2015. “We rank almost at the bottom of a lot of the lists of the
different types of doctors and nurses they offer throughout the state, so we see this [the Henderson
Hospital project] as a great opportunity to help us raise our numbers.
“There’s a lot of talk about economic diversification in Southern Nevada, and one of the impediments is
that we don’t have enough hospitals. So we have a lot of talented kids coming from high school and
going to college to be doctors, and there’s no medical school here. [NOTE: UNLV was in the process of
opening a medical school, but it was not formally accredited until October of 2016.] And there are not a
lot of opportunities for residencies. So the best and the brightest are going to Northern Nevada or
Southern California, and they’re not coming home after they graduate. So creating more opportunities
for employment in this sector is a very important goal for Henderson and Southern Nevada.”
Is the state of Nevada, mostly a literal desert, also a figurative desert when it comes to quality
healthcare? No. There are many fine hospitals in the state, particularly in the Las Vegas area, including
the five Vegas-area hospitals run by Valley Health System (VHS), the occupant of Henderson Hospital,
which became VHS’s sixth facility in the area. But clearly, in a world-class city renowned for excess,
access to quality healthcare is one thing lacking.
The Henderson Hospital project was born from a need to help rectify this situation.

FILLING A LITERAL HOLE

In the early 1990s, the City of Henderson—which borders Las Vegas and is the second-largest city in
Nevada—purchased a large chunk of land near U.S. Highway 95 and Galleria Drive, with plans to
ultimately develop the land into a sports complex. Prior to the purchase by the city, the land had been a
gravel pit and was literally a hole in the ground, with sections of the lot as much as 25 - 30 feet lower
than the surrounding property. The City of Henderson began filling the hole with dirt to accommodate
their proposed sports complex, but when plans for the complex never materialized, the city decided to
shop the land for other development purposes.

“It’s a big old gravel pit that we need to fill up with dirt.”
~SR Construction Senior Project Manager Joe Garcia~

In 2010, Union Village, LLC, headed by a group of Southern California investors, expressed interest in this
land. They negotiated with the City of Henderson to purchase 150 acres of the land to build a new
development, Union Village, a projected $1.2 billion project that would become the world’s first
“integrated healthcare village,” to be anchored by a brand-new 214-bed hospital. Along with the anchor
hospital, Union Village also planned to build out the property to include senior living, a health club, retail
facilities, movie theaters, and more.

1AA: An early artist’s rendition, from Union Village developers, of how Union Village might one day look.

Henderson city officials and project developers unveiled plans for Union Village in April of 2011, with
Dignity Health, owner and operator of the St. Rose Dominican hospital network in Southern Nevada, as
the designated owner/operator of the village’s anchor hospital. A purchase agreement was reached
between the City of Henderson and Union Village in June of 2011 to sell the developers 150 acres for
roughly $11.6 million. But then, in February of 2013, Dignity Health backed out of the project, citing a
“lack of financing” as their primary reason.
With an anchor tenant now out of the deal, the City of Henderson would not agree to sell the land to
Union Village developers until they were in possession of a signed agreement with the project’s primary
tenant for construction of a major hospital to serve Henderson and the surrounding area.

1B: The Union Village property, which includes 31.7 acres for Henderson Hospital, is bordered by Galleria Drive to the south,
a housing development to the north, Gibson Road to the east, and Highway 93/95 to the west.

“This site used to be a gravel quarry, so we got a smoking deal on it.”
~UHSHH Project Manager Tim Ott~

After the deal with Dignity Health fell through, Valley Health System (VHS)—a local hospital network of
Universal Health Systems (UHS) with five (now six) hospitals in the greater Las Vegas area—entered
discussions with Union Village. A purchase agreement was ultimately reached, in which Union Village

agreed to procure 150 acres from the City of Henderson for $13.7 million, and Universal Health Systems
would then purchase 31.7 acres from Union Village for $9.9 million, upon which they would construct a
new hospital.
In January of 2014, Valley Health System officially announced the planned construction of Henderson
Hospital.

1C: Originally, Dignity Health was slated to build the anchor hospital for Union Village, but they backed out of the deal.

1D: The Union Village property in May of 2015, after almost a year’s worth of work of hauling in and spreading hundreds of
thousands of cubic yards of dirt for the Henderson Hospital site alone.

With a new hospital anchor tenant in place, Union Village was green-lit to proceed. But there was still
one problem: While the city had sporadically filled the literal hole in the ground to make it more
developable, the ground was still nowhere near level enough to begin building anything on it.
“This is the biggest hole I’ve ever had to fill,” said SR Construction Senior Project Manager Joe Garcia.
“When we got to the table in June of 2014, there were still hundreds of thousands of yards of dirt
needed.”
Garcia and his employer, SR Construction, the local general contractor brought on to the project, were
immediately tasked with bringing in dirt to level out the site.
“Somewhere in the 400,000 yards range, just for the Henderson Hospital project alone,” Garcia clarified.
“Union Village is probably another 600,000 to 700,000 yards of dirt, so about an extra million cubic yards
of dirt needed to finish off this hole and bring it up to level—and that still won’t bring it up to street level.
Galleria and Gibson [the two bordering streets] will still be much higher than the actual site.”

1E: Henderson Hospital on February 5, 2016. This photo was taken by Paul Akers, best-selling author and Lean guru, who
flew his own personal drone over the site during a tour of the hospital.

On October 8th, 2014, a groundbreaking ceremony was held on the Union Village site. The ceremony was
attended by Universal Health Services and Valley Health System leaders, as well as local and state
officials. Universal Health Services Henderson Hospital (UHSHH) project was officially underway. But
even though ground had been “ceremonial” broken, it would be another eight months before actual
construction on the hospital building began. First, the rest of the team needed to be assembled and
finalized. Then that team would need to set about designing the hospital—via the ILPD process—that
would ultimately be built.

1F: Union Village’s proposed plans as of 10.27.15. They, like the plans for Henderson Hospital, seen at the bottom of the
property, continued to evolve with time.

There was a lot of work to be done before any ground would be broken again, and the team had just
two years before their new hospital was scheduled to open for business to the general public.
But, before we dive into how they set about accomplishing this arduous task, first a quick lesson—or a
refresher course if you you’re already familiar with Lean and the ILPD process—on the tools and
processes the team would use to accomplish their goal.

1G: The ceremonial groundbreaking for Henderson Hospital, held on October 8, 2014.

CHAPTER TWO: THE SKINNY ON LEAN
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Type “Lean construction” into a search field on Amazon.com and you’ll get nearly 700 results
in the Books Department alone. Do the same for “Lean manufacturing” and the results nearly
double. Get Turner Construction’s Lean guru George Zettel going on the subject, and you’d best clear
your schedule for the rest of the afternoon. And when Zettel finally sets his whiteboard markers down,
you will still only have scratched the surface on the subject.
Clearly, there’s a lot to be said about Lean principles and practices. Equally as clear, this publication can’t
begin to cover what a plethora of authors and experts have already devoted millions of pages to
addressing and discussing. So, in the spirit of Lean, which promotes striving to add value and reduce
waste, I’ll attempt to trim away most of the fat and get down to the bare bones.
But first, one more piece of fat.
As mentioned in the Introduction, I am not, by any means, a Lean expert. Until this project, my only
exposure to Lean was in working for a manufacturing client that had a resident Lean manufacturing
expert—who used to work for Toyota (the inventors of Lean)—on its staff. I have not personally
implemented Lean practices and/or procedures into a business or project and turned things around.

But Mr. Paul A. Akers has, and he outlines Lean principles and his personal journey of implementing
them into his manufacturing business in his best-selling book 2 Second Lean™, which I highly
recommend you read. A copy was given to me by Turner Construction’s George Zettel my first week on
the job, and it was invaluable in helping me to write this chapter. In fact, I’m hoping this little shout-out
for his book will keep Mr. Akers, who actually visited the Henderson Hospital project in February of
2016, from coming after me for plagiarism. So, Mr. Akers, if you’re reading this chapter, please think of
it as an homage to your work, not plagiarism, which is really such an ugly word.
Another one of those nearly 700 books you may want to read to better understand Lean is The Toyota
Way: 14 Management Principles from the World’s Greatest Manufacturer, by Jeffrey K. Liker. It is
considered to be one of the definitive books on Lean manufacturing and was also very instrumental in
helping me to understand Lean concepts.

“Lean is about admitting that we don’t do it 100 percent perfectly and
taking steps to make it better.”
~Turner Construction Director of Preconstruction Lee Tsangeos~

NOT AN ACRONYM, BUT IT STANDS FOR A LOT
Despite frequently appearing capitalized (the first letter anyway), “Lean” is not an acronym. It does not
stand for Less Employees Are Needed or any other similarly clever phrase. The “L” tends to be capitalized
because the word is often treated as a proper noun, but the word itself means essentially the same as it
does in describing a lean athlete or a lean piece of meat: very little fat or, more accurately, very little
waste.
If it makes it easier to remember or understand, then feel free to make it stand for the following
elements—just don’t spell it out in all caps, lest all of those Lean experts out there writing books on the
subject proceed to mercilessly mock you behind your back!

Leadership
Eliminating Waste
Acting Now
Non-stop

REALLY JUST TWO THINGS … MAKE THAT FOUR THINGS
At its core, Lean is about two fundamental principles: (1) eliminating waste and (2) continual
improvement. In a broader sense, it’s also about (3) respect for people and (4) adding value, but these
last two items are sort of byproducts of the first two in that, if you’re continually improving, you’re
adding value and likely respecting the people involved, given disrespected people don’t have a lot of
incentive to continually improve for you or your cause.
Another way to put it is to say it’s about minimizing waste and maximizing value. Waste is basically
defined as anything that does not add value to a thing or process. Improvement is pretty selfexplanatory but essentially translates into making a thing or process more efficient, which, if you’re
doing it right, should ultimately also equate to making it easier.
These two principles are put into action by looking at the existing way of doing things with a critical eye
and figuring out a “better” (aka more efficient and less wasteful) way to do them. Or, as Paul A. Akers
puts it, Lean is really about fixing things by asking yourself “What bugs me?” and then figuring out how
to change things so you’re no longer bugged.
A Lean approach to doing things is simple in theory, but being simple doesn’t mean that it’s easy. As
Akers sums it up, “Lean is hard work that makes everything easy.”
Part of continually improving is continually monitoring what it is you’re doing and making adjustments
to make sure it’s working. In Lean terminology, that’s known as PDSA, which stands for:
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PDSA is a continuous circle because you can virtually always make adjustments—after making a plan,
executing the plan, and then studying its effectiveness—to make a process run even more efficiently
and with less waste.

WHAT LEAN IS NOT
Lean is not a quick fix or a patch to the existing way of doing things; rather, it is a change in culture. In
order for Lean principles and practices to work, there must be passion and commitment and trust by all
parties involved, no matter what one’s pay grade or job title. The more fanatical everyone becomes
about Lean, the more waste will be eliminated, the more improvements will be implemented, and the
more value will be added.

BUILDING A LEAN CULTURE
The UHSHH project team was fanatical about building—and maintaining—a Lean culture on the job.
Along with continually searching for ways to eliminate waste and increase productivity, team members
also implemented the following procedures and criteria to help build a culture that supported and
nourished a Lean philosophy:
•
•
•
•
•
•
•
•

Have regular meetings
Have no rank, with everyone having an equal voice, in meetings
Have every team member serve as meeting leaders at some point
Allow visitors and other groups and organizations to visit meetings and tour the project
Establish clear meeting procedures and protocols and post them for all to see
Establish clear conditions of satisfaction and post them for all to see
Have a clear mission statement and post it for all to see
Do supplemental readings, such as The Five Dysfunctions of a Team, in order to expand their
knowledge base and incorporate new behaviors and/or procedures conducive to eliminating
waste, building trust, and adding value

2B: Having regular meetings, like meeting every Wednesday in the “Big Room,” was one of the ways the Henderson Hospital
project team established a Lean culture.

The team also took the initiative and expended the effort to develop a mission statement for their
project. Their goal was to sum up what they were doing and why they were doing it in an easily
digestible blurb that could be shared with someone not familiar with the project during a short elevator
ride—a so-called “elevator pitch”:

THE HENDERSON HOSPITAL PROJECT MISSION STATEMENT:
“Through the use of collaboration, innovation, and a commitment to continually improve
efficiency and eliminate waste, provide an operationally efficient acute-care hospital on time
and within budget that exceeds expectations and provides the community with superiorquality healthcare for the life of the facility.”

It’s important to note that Lean practices have virtually no chance of sticking if a team or organization
fails to build a Lean culture. And merely dabbling in Lean could result in processes and practices
becoming even less efficient and more wasteful than they were before, sort of the same way dabbling in
home repairs could actually result in a house in a greater state of disrepair than if you’d simply left it
alone. In order to actually make something stick with Lean, you need to do three main things:

1. Set the expectation
2. Inspect the expectation
3. Reinforce the expectation
Lean tools should really only be used when they drive value into, or eliminate waste from, the project.
And, just like with any tool, if you choose the wrong tool or improperly use that tool, it can end up
creating waste, not adding value. Also, as with most tools, Lean tools require training in order to be used
properly without damaging the project.
Another thing Lean is not is complicated. As previously mentioned, it may not be easy, but it is, at its
essence, quite simple. If it seems like rocket science or simply too overwhelming, then things have
probably been over-thought and are being made unnecessarily complicated.
Remember what Paul Akers said: “Lean is hard work that makes things easier.” If things are getting
harder, then the whole point of implementing Lean practices and principles is being defeated.
One more thing Lean should not be: It should not be an additional part of the job. At its core, and when
done right, Lean pretty much is the job. By focusing on eliminating waste and continually improving, the
rest of the job should take care of itself.
Lean is also not just about processes—equally as important is focusing on the people involved. It is
ultimately people who are doing the work, so without a healthy dose of humanity, Lean is destined for
failure. It needs to be a giving environment for Lean to work, not a taking one. If everyone is willing to
give, it follows that everyone should ultimately also get.

“I think we get confused when we think that Lean creates an
environment with no problems.”
~HMC Architect Steve Wilson~

Trust is critical. It is imperative to trust your peers to do what’s right for the job or project, even knowing
all the while that mistakes are bound to be made. Mistakes are a part of that dose of humanity required
to make Lean function properly.

2C: As this cartoon from Turner Construction’s Lean Boot Camp PowerPoint presentation illustrates, Lean is not about “us vs.
them” or thinking only of oneself. “Each person is used to rowing this way, and we need them to row this way,” Turner
Construction Senior Project Manager George Zettel told me. “To do that is definitely a part of the job.”

THE ORIGINS OF LEAN
Lean manufacturing was born on the factory floors of Toyota Motor Corporation, back in Japan. In 1950,
Eiji Toyoda, president of Toyota, instructed his plant manager, Taiichi Ohno, to improve Toyota’s
manufacturing process so that it was as productive as industry giant Ford’s. Understanding that he
didn’t have the capital, the mass-production capability, or the economies of scale Ford possessed, Ohno
set out to adapt a manufacturing system that achieved high quality, low cost, short lead times, and a
whole lot of flexibility.
The result was the Toyota Production System (TPS). This system was based on two Lean fundamentals:

1. REDUCE WASTE
2. ADD MORE VALUE
The Toyota Production System eventually evolved into an entire set of principles and behaviors upon
which Toyota’s managerial and production system are based, known as “The Toyota Way.” In author
Jeffrey K. Liker’s book, The Toyota Way, this “way,” according to Gary Convis, former Managing Officer

and President of Toyota Manufacturing, Kentucky, can be summarized through the two pillars that
support it:

1. Continuous Improvement
2. Respect for People
Along with these two pillars there are also 14 management principles that create “The Toyota Way” and
continue to help create a Lean culture within Toyota Motor Corporation to this day. These principles are
covered extensively in Liker’s book, but here they are briefly, without the extensive explanations,
elaborations, and examples you’ll find in the book …
1. Base management decisions on a long-term philosophy, even at the expense of short-term
financial goals.
2. Create continuous process flow to bring problems to the surface.
3. Use “pull” systems to avoid overproduction.
4. Level out the workload (work like a tortoise, not a hare)
5. Build a culture of stopping to fix problems to get the quality right the first time.
6. Standardized tasks are the foundation for continuous improvement and employee empowerment.
7. Use visual control so no problems are hidden.
8. Use only reliable, thoroughly tested technology that serves your people and processes.
9. Grow leaders who thoroughly understand the work, live the philosophy, and teach it to others.
10. Develop exceptional people and teams who follow your company’s philosophy.
11. Respect your extended network of partners and suppliers by challenging them and helping them
improve.
12. Go and see for yourself to thoroughly understand the situation.
13. Make decisions slowly by consensus, thoroughly considering all options; implement decisions
rapidly.
14. Become a learning organization through relentless reflection and continuous improvement.

LEAN DESIGN & CONSTRUCTION – SAME THEORY, DIFFERENT BALLGAME
Clearly, building a one-off hospital in Henderson, Nevada, is not the same as manufacturing the same
Toyota Corolla thousands of times a year. So Lean construction is by no means a perfect copy of Lean
manufacturing, yet many of the same principles and practices—particularly maximizing value and

minimizing waste—can be applied to the construction industry as well. When applied to design and
delivery on an ILPD project like Henderson Hospital, Lean changes the way work is done throughout the
delivery process. According to the Lean Construction Institute (LCI):

“The reliable release of work between specialists in design, supply and assembly assures
value is delivered to the customer and waste is reduced. Lean Design and Construction is
particularly useful on complex, uncertain, and quick projects. It challenges the belief that
there must always be trade-offs between time, cost, and quality.”

The LCI further explains, on their website, that the use of Lean Construction techniques helps achieve
the following:
•

The facility and its delivery process are designed together to better reveal and support
customer purposes.

•

Work is structured throughout the process to maximize value and to reduce waste—at the
project delivery level.

•

Efforts to manage and improve performance are aimed at improving total project
performance, because this is more important than reducing the cost or increasing the
speed of any particular activity.

•

"Control" is redefined from "monitoring results" to "making things happen." The
performance of the planning and control systems are measured and improved.

“We spend more time figuring out how to solve the problem than on
who created the problem. That’s one of the best benefits I see in this
approach.”
~SR Construction Project Executive Bret Loughridge~

NOT ALL TRADITIONS SHOULD NECESSARILY BE CARRIED ON
On a “traditional” design-and-build project, most everything flows from the top down. The client tells
the architect what he wants, plans are developed with input from engineers, a general contractor is
selected, the GC hires the various trades, and plans are disseminated down to the appropriate trades to
bring them to life. There’s minimal input from those charged with actually doing the actual work.
One of the HMC architects on the project, Matt Lamp, summed up the traditional style, from a
designer’s point-of-view, as: “You’re designing without a contractor on board and you’re going to bid it
out after the fact and everything is very ‘defensive,’ which is the word that gets used a lot. Somebody is
going to come in and know nothing about the history of how you got there, and have to understand it
from scratch in a very short amount of time. So it’s really very intensive on the documentation effort and
there’s a lot of covering of liability and risk.”
This is not the case on an Integrated Lean Project Delivery (ILPD) job. As the pyramid drawings below
illustrate, the process is inverted so that, rather than being told what to do from the top down,
information flows uphill in order to support everyone involved get the job done more efficiently with
less waste.

2E: Hmmm... Being constantly told from the top down what to do or getting support from the bottom up to do your job
better? Not a real tough choice if you’re in the trades.

As is the case with most things, unless there are benefits to changing the way things have been done for
so long—and in the case of construction, it goes back thousands of years, as far back as the Egyptian
pyramids when the “trades” (aka slaves) were literally whipped into executing the plans precisely—
there’s really no reason to change things up.

Well, Lean construction offers more benefits than just increased efficiency, added value, and decreased
waste, both project-wise and on a personal level.

PROJECT BENEFITS OF LEAN CONSTRUCTION
•
•
•
•
•
•

Projects typically run smoother
Project teams are typically less stressed and feel as though they had a voice at the end of
the project
Schedules can be optimized and still maintain project harmony
Most coordination is done before construction even begins
Project quality is typically increased while budgets are typically decreased
The customers (end-users) receive the benefits of collaboration and appreciate the added
value

PERSONAL BENEFITS OF LEAN CONSTRUCTION
•
•
•
•
•
•
•
•

People typically enjoy work more; better job security and higher job satisfaction
Stronger reputations from subs and peers are developed
A more predictable work flow results
Standard tasks are well defined
There’s less “firefighting” and scrambling on the job to fix things
Safety typically increases, so there are fewer injuries and less risk of injury
There are typically more profits to share
The end-users and customers are typically happier, and happy customers are more likely
to rehire your or refer you

LEAN CONSTRUCTION PRINCIPLES – FIVE IS THE MAGIC NUMBER
Just as Lean manufacturing in “The Toyota Way” has definitive principles, so too does Lean construction.
There are five basic principles upon which Lean construction is based …
1. Identify Client Value: Establish client value by defining “value” from the perspective of the
customer, and do it in the customer’s language.
2. Map the Value Stream: Organize the work as a value stream to ensure that you only include
activities in the schedule or process that add value for the customer.
3. Create Work Flow: Create value-creating steps so that they occur in a tight sequence in
order for the process to flow smoothly for the customer.

4. Establish Pull: Pull the work through the value stream to bring the service, materials, and
labor when requested by the customer.
5. Seek Perfection: Pursue perfection to create a culture of continual improvement. Begin and
continue the process until a state of perfection is reached. There is always room for
improvement.

“You’re creating a culture of constantly learning and improving. And
you recognize that you’re never going to reach perfection; you’re just
going to improve.”
~Turner Construction Director of Preconstruction Lee Tsangeos~

WASTE IN CONSTRUCTION – EIGHT IS THE MAGIC NUMBER
As you now undoubtedly understand, eliminating waste is a key component of Lean, and finding waste
in construction is about as difficult as finding sand on a beach. But figuring out how to eliminate
identified waste, well, that’s the real challenge.

CURRENT WASTE IN CONSTRUCTION

2F

In the construction and design processes, there are typically eight separate sources of waste …

2G, 2H

An easy way to remember the eight wastes, which I learned from an online iSixSigma
(www.isisxsigma.com)) article, is to convert them into a person you’d never want involved in your
business or project: TIM WOODS. Spelling out the nefarious Mr. Woods’ name gives you the eight
wastes …

T – Transport – Unnecessary moving of people, products, and information
I – Inventory – Storing parts, pieces, and documentation ahead of requirements
M – Motion – Unnecessary movement
W – Waiting – For parts, information, instructions, equipment
O – Over production – Building or making more than is immediately required
O – Over processing – Duplicate or redundant operations or tasks

D – Defects – Failure to do it right the first time, resulting in rework, scrap, incorrect documentation
S – Skills – Underutilizing capabilities, delegating tasks with inadequate training
As long as I’m throwing a lot of numbered lists at you, here’s one more, once again focusing on the
number five, which seems to be a very popular number in Lean construction …

THE FIVE S’s of LEAN
The Five S’s are a plan to help create a clean and orderly workplace that exposes waste and makes
abnormalities visible. They include …

1. Sort: Sort everything to get rid of anything that is not necessary, clutter and junk.
2. Straighten: Organize the workplace for maximum efficiency.
3. Shine: Keep your environment clean, improving morale and making it easier to identify
deterioration.

4. Standardize: Build consensus in the workplace for best practices so people know
what is expected.

5. Sustain: Find a way to keep changes in place.

NOT THE LAST ON LAST PLANNER®
It wouldn’t really be a chapter about Lean—Lean construction, in particular—without at least
perfunctorily covering the Last Planner System. I’ll be covering the Last Planner System in action in
upcoming chapters, but it’s important to first have at least a basic understanding of what it is. The Lean
Construction Institute (LCI) defines the Last Planner System as follows:

“The Last Planner® (sometimes referred to as the Last Planner® System) is a production
planning system designed to produce predictable work flow and rapid learning in
programming, design, construction and commissioning of projects. Last Planner® was
developed by Glenn Ballard and Greg Howell. LCI licenses the use of these processes and
related IP to various organizations, including most recently the Associated General
Contractors of America.”
LCI goes on to further identify five (there’s that magic number again) elements of the Last Planner
System …

1. Master Scheduling (setting milestones and strategy; identification of long lead
items)

2. Phase "Pull" planning (specify handoffs; identify operational conflicts)
3. Make Work Ready Planning (look ahead planning to ensure that work is made
ready for installation; re-planning as necessary)
4. Weekly Work Planning (commitments to perform work in a certain manner and
a certain sequence)
5. Learning (measuring percent of plan complete (PPC), deep dive into reasons for
failure, developing and implementing lessons learned).
Last Planner is what’s known as a commitment-based planning system, because without realistic, honest
commitments from the participants, the planning is essentially worthless. But when people are honest
and realistic with their commitments, it does three main things that help a project run smoother, more
efficiently, and with less waste:

1. It creates predictable, reliable workflow
2. It establishes a project “network of commitments”
3. It manages the range of relationships, conversations and commitments that
delivers a completed project.

Pull-Planning
Pull-planning is one of the major components of Last Planner. In fact, I’ve noticed that many people use
the two terms interchangeably, even though pull-planning is technically only one of five components of
Last Planner, which are:

1. Phase Production Pull-Plans
2. Weekly Work Planning
3. Make Ready Plan with Constraint Analysis
4. Measure Learning & Improvement
5. Adjust to Improve Sustain the Weekly Work Plan
Of all the confusing things I witnessed on the Henderson Hospital project, pull-planning was far and
away the most baffling. To me, with all of the players gathered in front of a giant white board, slapping
sticky notes in random places, it resembled traders on a stock exchange or commodities floor, all
hollering and scribbling furiously at the same time in a frenetic dance that only they truly understood.
And not even all of them understood it.
Eventually, I started to understand some of the method to madness I was witnessing on a weekly basis,
but it didn’t come easily, because the whole process was so foreign to anything I’d witnessed before.
But at its core, pull-planning is essentially about working backward, using pre-established milestones to

“pull” work instead of “push” it. And what exactly do the vague terms “pull” and “push” mean in this
context? The Lean Construction Institute (LCI) defines them as follows …

"Pull" - A method of advancing work when the next in line customer is ready to use it.
A "Request" from the customer signals that the work is needed and is "pulled" from
the performer. Pull releases work when the system is ready to use it.

"Push" - "Push" - an "Order" from a central authority based on a schedule; advancing
work based on central schedule. Releasing materials, information, or directives
possibly according to a plan but irrespective of whether or not the downstream
process is ready to process them.
The LCI also answers the question “What is pull-planning?” with the following answer:

“Working from a target completion date (milestone) backward, tasks
are defined and sequenced so that their completion releases work.”
The main takeaway is that pull-planning is about reducing waste and increasing efficiencies in

that it releases work when it is needed, which is way more efficient than releasing it based on
a master schedule that doesn’t take into consideration when the work is actually needed.

2I: Clear as mud, right? What could possibly be confusing about hundreds of post-it notes hanging on a giant cluttered white
board?

Pull-planning is basically a visual conversation between two or more parties. It is a collaborative
conversation between requestors and performers (promissors). For the conversation to work, the
promises must, as previously mentioned, be reliable. Requestors must listen, and performers must be
honest and communicative.
According to a Turner Construction Lean Bootcamp PowerPoint presentation, this is what’s required
from both parties—the requestor and promissor—for pull planning to work …
Requestor - Change Your Focus to the Promissor







Explaining why always matters.
Stay open to alternatives.
Invite clarification.
Remove fear from “promising” conversations.
Review outstanding promises at meetings.
Make sure that the work you are starting can be finished.

Promissor (Performer)








Recognize when you are being asked to deliver a promise.
Repeat the request to confirm expectations.
Say “no” if you cannot deliver.
Negotiate conditions of satisfaction.
Stay open to comments and questions.
Make sure that the work you are starting can be finished.
Declare completion to the team when you are done.

To track how effective pull-planning is going, a weekly PPC (percent plan complete) is derived by figuring
out how many tags there were for the week and how many were completed on time. Goals are typically
set—say, shooting for an 80 percent PPC—but it is important to keep the PPC heading in an upward
direction. Pull-planning should increase the team’s productivity, not decrease it.

2K: There were some peaks and valleys in this PPC graph, but it kept working its way back to around the 80 percent target.

2J: It may not be readily apparent to a layperson, but to the trained eye these tags convey who needs what from whom by
which date in order for the “who” to honor his/her own commitments. Easy, right?

Without turning this into a dissertation about Last Planner, suffice it to say that Last Planner is very
important in Lean construction and design, particularly on an ILPD project. Precisely how it played a role
on Henderson Hospital will be covered extensively in future chapters, including what worked well and
what did not work well or even at all. But let’s wrap this chapter up with a deeper dive into what an ILPD
(or IPD) actually is.

IPD vs. ILPD: ONE LEANS MORE TOWARD LEAN
An IPD (Integrated Project Delivery) and ILPD (Integrated Lean Project Delivery) are essentially the same
thing except, quite obviously, one has Lean in it. They are both processes of delivering a project, but
they are also both agreements/contracts that the parties involved, usually major stakeholders, sign,
pledging to honor the terms of the agreement.
The agreement binds the major stakeholders and ties them to a shared success. Or, should things go
wrong, ties them to shared failure, as in they all take on additional risk in the project as well. Because
they’re taking on more risk, signers of the agreement are typically incentivized with the opportunity to
earn extra profit by coming in at or below the project target cost (PTC), finishing the project on time or
ahead of schedule, and meeting any other objectives or goals specified in the IPD or ILPD agreement.
For example, in the Henderson Hospital ILPD agreement, in order for project team members to earn all
of the potential profit, not only do they need to come in under the PTC and on time, they also need to
meet certain building operational goals specified in a separate exhibit of the contract, Exhibit G.

More on that later.
Since all of the signers are working toward maximizing their profit and delivering the maximum amount
of value to the owner, it is essential for them to work together and not to adopt an us-vs.-them or notmy-problem attitude. For example, if the electrical contractor is right on budget and on schedule, but
the framer/dry-waller is falling behind and developing cost overruns, and they are both signers, it would
not behoove the electrical contractor to simply sit back and say, “Not my problem.”
It actually is his problem. If the dry-waller’s costs skyrocket, or his issues cause the project to be
delivered late, the whole team will suffer by not maximizing their profit, not just the dry-waller. It would
actually be in the best interest of the electrical contractor—and all of the other signers—to work with
the dry-waller to help make his job easier and find ways to reduce his costs. Or it would behoove the
other signers to find new ways to reduce their own costs in order to offset the dry-waller’s cost overruns
and have the overall project come in on budget.
Now for the technical difference between the two. An IPD, which is a registered business mark by the
Lean Construction Institute, will almost certainly have some elements of Lean in it, but it does not
have to. Meaning it will bind the major stakeholders together, but they could still choose to operate in a
more traditional construction method, using non-Lean practices and approaches. Of course, that
wouldn’t really be in their best interests, since they’re coming at the project from a collaborative
approach, which means, logically, using collaborative Lean techniques and processes would only make
sense. Nonetheless, an IPD project does not have to emphasize Lean construction elements.
An ILPD, on the other hand, is essentially an IPD that specifies the use of Lean practices and
approaches will be incorporated into the project. There can also be traditional design-and-build
projects that incorporate Lean processes, but these are not ILPDs. In order to be an ILPD, it must be a
signed agreement where the signers agree to share in the risk and profits (an IPD) and it must specify
that Lean practices and processes will be incorporated.
Make no mistake, the Henderson Hospital project was an ILPD. However, throughout this publication
some of the project team members do refer to it as an “IPD.” No, they are not confused. Yes, the two
terms are often used interchangeably.
No, I am not going to ramble on about Lean design and construction in this chapter anymore. Yes, you
are going to finally meet the team and get to the meat of the story of designing and building a major
acute-care hospital in just over two years.

“Lean is a kick-ass process.”
~HMC Architect Steve Wilson~
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