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ABSTRACT
Lean ideas have been used in the business world for some time. Lean advocates have been adapting these prin-
ciples to different industries, including construction. The main principles of lean processes include value added 
to the customer and elimination of waste. It is very important for the owner to get the project completed on time, 
but that is a contractual requirement. Minimizing time waste and delivering projects “ahead of schedule” would 
be an added value to the customer. Some construction companies have successfully adopted Lean principles to 
manage their projects while others have not. The objective of this study was to determine the impact of Lean 
principles on timely completion of construction projects. In this study, projects with Lean strategies versus non-
Lean strategies were compared to analyze the impact on their completion schedule. A survey was conducted with 
project managers of construction companies to collect data on project completion and Lean tools that are typi-
cally used. Results indicated that application of Lean principles assisted contractors to complete projects ahead 
of schedule, or helped them catch up to finish on time when delays were encountered. This study is intended for 
those general contractors who are skeptical of Lean practices and would like to see examples that Lean can help 
them deliver projects faster and more efficiently.
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1.0 INTRODUCTION 
Lean principles have been used in the business world 
and manufacturing for some time. They originated in 
Japan, in the manufacturing floors of Toyota. Since 
then, professionals from different industries, including 
construction, have turned to Lean strategies hoping that 
these ideas can make their business processes and 
outcomes better. Since not all industries are the same, 
these Lean principles had to be adapted to each indus-
try’s peculiarities. The five principles of Lean production 
are: 1) specify value; 2) identify value stream; 3) make 
value flow; 4) let customer pull value; and 5) perfection 
pursue1. From these five principles we can infer that 
the main points are maximizing value and minimizing 
waste.
 
In construction, the critical starting point for lean think-
ing is value2. Lean construction is a “way to design pro-
duction systems to minimize waste of materials, time, 

and effort in order to generate the maximum possible 
amount of value.3” Construction waste related activities 
are the ones that mostly waste time. “One type of it is 
response latency, the lag time from a participant asking 
a question to receiving an answer that is good enough 
to enable further work.4”Adding value is of the essence 
of Lean construction. In order to create added value, 
the project should be completed ahead of time, since 
finishing on-time is a contractual obligation.
 
Our motivation for this research was to investigate if con-
struction projects can be delivered more efficiently with 
greater profit. Studies suggest that the application of 
Lean principles to manage construction projects might 
be the answer to accomplish this goal. “The theory and 
principles drawn from Lean production seem to be best 
suited for project management. Promising results in this 
regard have been reached already in one project man-
agement area, namely in Lean construction.5” 



Impact of Lean Principles on Timely Project Completion

     21    

The objective of this study was to determine the impact 
of Lean principles on timely completion of construc-
tion projects. A survey requesting the same informa-
tion on Lean and non-Lean projects was sent via email 
to project managers employed by various construction 
companies in the United States in order to answer the 
hypothesis that application of Lean principles does help 
contractors to deliver projects ahead of schedule.

2.0 METHODOLOGY
This study is founded in the following hypothesis: ap-
plication of Lean principles does help contractors to 
deliver projects ahead of schedule. Delivering a proj-
ect earlier means that less time was wasted during the 
construction process and earlier use of facility can be 
an added value to the owner. Lean construction adopt-
ers are using Lean tools in their project management to 
achieve this goal. 

In order to answer our hypothesis, a survey was sent 
via email to project managers employed by various con-
struction companies in the United States. We chose to 
contact project managers because they typically over-
see project delivery and decide which management 
techniques to use for specific projects. 

We administered 64 surveys and received 13 respons-
es, yielding information on 34 projects total. The same 
data for Lean and non-Lean projects were collected, 
compared and analyzed. Information was collected on 
project type, square footage and location; if projects 
were Lean or non-Lean; if project completion was de-
layed, on time or ahead of schedule; what kind of Lean 
tools were used; if Lean tools were used alone or si-
multaneously; and if project managers’ experience with 
Lean was positive or negative. 

3.0 RESULTS
For the purposes of this research, we consider Lean 
every project that used at least one Lean tool, even if 
not using a Lean contract, or if Lean practices were not 
adhered company-wide. Information on 34 projects has 
been collected, with a total of 13 Lean projects and 21 
non-Lean projects.

3.1 Lean and Non-Lean Projects Schedule
Out of the 13 Lean projects, eight have been completed 
ahead of schedule (62 percent), five have been com-
pleted on time (38 percent), and no project has been 
delayed (0 percent). Project managers stated that three 
out of five projects completed on time because Lean 
practices were in place and helped project teams to ab-
sorb delays (weather and unforeseen hazardous mate-
rial abatement). A summary of results is shown in Table 
1.

Out of the 21 non-Lean projects, five were completed 
ahead of schedule (24 percent), 14 were completed on 
time (67 percent), and two were delayed (9 percent). 
Project managers stated that two out of 14 on-time 
projects required significant overtime hours to finish on 
time, and owners were not satisfied with this aspect.

3.2 Lean Tools
Lean construction emerged since projects have become 
more complex, uncertain, and dynamic, and Lean tools 
have been developed in response to these challenges. 
The Last Planner System was created to address work-
flow unpredictability. Pull Planning was developed to 
address rarely accurate CPM schedule. Integrated Proj-
ect Delivery began to try to overcome contract boundar-
ies. Target Value Design increases collaboration among 
project participants6. Integrated Concurrent Engineering 
can reduce response time significantly7. BIM allows for 
better project coordination, clash detections and future 
use by maintenance teams. Lean Project Scheduling 
promotes better team communication and empower-
ment. Choosing by Advantages standardize the deci-
sion making process8. Table 2 shows survey results for 
the Lean tools used by project managers.

Total Ahead On Time Delayed

Lean 13 8 (62%) 5 (38%) 0 (0%)

Non-Lean 21 5 (24%) 14 (67%) 2 (9%)

Table 1: Summary of Lean and non-Lean project totals and 
schedule.
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3.3 Lean Tools Utilization
Previous research indicates that applying Lean princi-
ples simultaneously improved performance, particularly 
for a simulation of a structural steel erection project9.
Findings of this research and survey responses indicate 
that projects that finished ahead of schedule used sev-
eral Lean tools simultaneously. Although two respon-
dents indicated that they noticed performance increase 
even by just using one Lean tool, these projects were on 
time, not ahead. The three Lean projects that finished 
on time after hitting delays also used several Lean tools 
simultaneously.

3.4 Project Types
Data collected shows that Lean principles can be suc-
cessfully applied to multiple project types. Lean project 
types collected in this survey included: 6 Healthcare, 
2 Government, 1 Correctional Facility, 1 Multifamily, 2 
K-12, and 1 Higher Education type (Table 3). Non-Lean 
project types included: 9 Healthcare, 6 Higher Educa-
tion, 2 Multifamily, 2 Office, 1 K-12, and 1 Mixed Use. 

3.5 Lean Project Sizes
Project size was not a factor in terms of completion 
schedule for Lean projects. Lean assisted early comple-
tion of projects of a variety of sizes, ranging from 10,000 
to 530,000 square feet (Table 4). Non-Lean project siz-
es ranged from 13,000 to 2,100,000 square feet. Fur-
ther studies should be done on larger Lean projects to 
assess their timely completion.

Lean Tools Number of PM’s that 
Used these Tools

The Last Planner System 8

Pull Planning 5

Weekly Work Plans 5

Daily Stand Up Meetings 5

Constraint Log 2

Percent Progress Complete 2

IPD Contract 2

Project Website 2

Hyperlinked Drawings 1

BIM 1

Digital documents 1

Digital plan kiosk / tablets 1

Profit Sharing with Subcon-
tractors

1

Design Assist 1

Direct Communication with 
Designers

1

Choosing by Advantages 1

Big Room 1

Visual Control 1

5S 1

Lean Project Tyoes Completion

Healthcare Ahead

Healthcare Ahead

Healthcare Ahead

Healthcare On Time

Healthcare On Time

Healthcare On Time

Government Ahead

Government Ahead

Correctional Facility Ahead

Multifamily Ahead

K-12 On Time

K-12 On Time

Higher Education Ahead

Table 2: Lean tools used by project managers.

Table 3: Lean project types and completion.



3.6 Project Locations
All projects analyzed were located in the United States 
including the following states: Arizona, Florida, Georgia, 
North Carolina, South Carolina, Virginia, and Wyoming. 
Further studies should be done comparing completion 

schedule data of Lean and non-Lean projects for spe-
cific locations to account for different regional pecu-
liarities. Other countries are also encouraged to pursue 
similar studies.

3.7 Project Managers’ Lean Experience
In the survey responses, we also found valuable input 
on project managers’ experiences with Lean. All proj-
ect managers described their experience with Lean as 
positive, except one person who described as neutral 
because “despite the tools, Lean culture and behaviors 
never fully developed” for a specific project. 

After analyzing responses, we offer a list of what com-
poses a positive experience and relate that with current 
theory (Table 5). All experience elements fall within the 
“four elements that can be used to fill in the cultural 
framework and affect culture change in an organiza-
tion: leadership, communication, empowerment, and 
teamwork.8” Also, they relate to the “Five Big Ideas” 
developed by Lean Project Consulting: “collaborate, re-
ally collaborate; increase relatedness among all project 
participants; projects are networks of commitments; 
optimize the project, not the pieces; tightly couple ac-
tion with learning.10” It is important to note that the ob-
servation of these principles facilitates the deployment 
of Lean design and construction.
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Lean Projects Sq. Ft. Completion

10,000 Ahead

10,000 Ahead

10,000 Ahead

34,000 On Time

56,000 Ahead

56,000 Ahead

67,000 On Time

75,000 On Time

200,000 Ahead

205,000 On Time

400,000 On Time

450,000 Ahead

530,000 Ahead

Table 4: Lean project square footages and completion.
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Experience aspect Survey responses Theoretical background

Leadership, Trust, and  
Collaboration

“The most powerful lean technique is 
the ability to create a culture of trust and 
collaboration on a project. The success of 
the tools hinge on the project’s culture. If 
the project leaders can successfully build 
trust between all team members, then the 
positive impact of lean will be multiplied. 
Conversely, if trust does not exist, the team 
members will revert back to old habits.”

“First, managers need to be committed to learn-
ing and understanding what it means to become 
lean and to changing their own behavior accord-
ingly. They have to set an example and ensure 
a buy-in among people. Secondly, management 
needs to provide adequate resources to support 
a cultural transformation.11”

Easier Management “Once everyone was committed to the 
process it seemed to make the job easier 
to manage.”

Enhanced Team Work “Team members were pulling for each 
other rather than fighting each other.” 
“I appreciated the subcontractor interac-
tion and cooperation.”

“Projects are a collaborative enterprise.10”

Enhanced Team Account-
ability

“Subcontractors worked well together and 
took accountability for their commitments 
during pull plan sessions.  Allowing them 
(subcontractors) to have input (in the 
schedule) made them more accountable.”

“Lean drives down the authority, responsibility 
and accountability to the lowest levels in the 
organization.8”

Early Identification of Issues “It brings issues to the surface way before 
they start affecting schedule.” 
“You proactively find the problems earlier, 
so you can help manage the design team 
and owner to come to resolution on these 
items.”

Better Coordination and 
Workflow

“It also helps plan work more effectively 
and efficiently by allowing trades to look 
ahead so they can ask the right questions 
in advance.”

“Measuring and improving planning system 
performance is the key to improving work flow 
reliability.12”

Ability to Catch Up “Lean allowed us to absorb these delays 
and finish on time.”

“Managing the interaction between activities, 
the combined effects of dependence and varia-
tion, is essential if we are to deliver projects in 
the shortest time.12”

Proven Satisfaction “I was very skeptical when I first learned 
about it, now that I have experienced it, I 
am sold. It changed my way of managing a 
project permanently.” 
“I will not do any project the traditional way 
again.”  
“It was my first experience, but I won’t do 
another job without using the lean tools we 
implemented on the project.”

Table 5: Summary of responses relating to positive project managers’ experience.



3.8 Obstacles to Lean Implementation
Results indicated that 62 percent of Lean projects were 
completed ahead of schedule, as opposed to 24 per-
cent non-Lean projects. However, one obstacle identi-
fied by the survey respondents was getting architects 
and owners on board with Lean and timely decisions. 
This needs to happen since there is a need for im-
provement within the design and construction industry. 
“Industry participants can no longer afford to sit idle 
wondering whether Lean is a good idea. They must 
ask ‘What happens if Lean is not adopted?13”. Further 
studies are necessary to specifically address barriers to 
implementation.

4.0 CONSTRAINTS AND LIMITATIONS
Our data was collected using a self-administered survey. 
This communication approach has inherent limitations.  
First, response bias could occur when participants, ei-
ther intentionally or unintentionally, provide inaccurate 
data.  In addition, respondents could potentially repre-
sent population extremes relative to those who receive 
such surveys, but do not respond.

Another limitation of this study is the fact that, given 
time and cost constraints, it was conducted using 
nonprobability sampling. Recipients of surveys were 
selected based upon researcher access and survey re-
spondents were self-selected. Therefore, the findings 
cannot be generalized to represent the entire popula-
tion of construction projects. 

Finally, given the relatively small sample size, this re-
search can only be considered to be exploratory. As 
such, it reinforces the notion that the application of 
Lean principles to construction benefits both owners 
and contractors. It, thereby, serves to strengthen the 
foundation for further research on this paper’s hypoth-
esis.

5.0 CONCLUSION
Since Lean ideas have emerged, professionals from 
different industries including construction have been 
studying and seeking how to apply this concept to 
their industries. Several construction companies have 
embraced the Lean culture and have been using Lean 
principles and tools in their project delivery. 

The objective of this study was to determine the impact 
of Lean principles on timely completion of construction 
projects. After analyzing survey results, we concluded 
that managing construction projects by applying Lean 

principles helps contractors to deliver projects ahead of 
schedule. A few contractors also mentioned that Lean 
strategies already in place helped their team to catch 
up and finish on time after suffering delays. In addition, 
we found that almost all project managers of Lean proj-
ects categorized their experience with Lean as positive, 
with successfully implementation of Lean principles as 
suggested by current theory. 

This study is relevant because it adds rigor to existing 
research that Lean principles can provide added value 
to the owner, and its applicability in construction is ad-
vantageous to contractors. Many professionals are still 
skeptical about Lean thinking and Lean tools, but re-
sults indicate that Lean projects are more likely to fin-
ish ahead of schedule than non-Lean projects, helping 
contractors to be more efficient and profitable. 

We recommend investments in further studies using 
significantly large sample sizes. Data on project com-
pletion of Lean and non-Lean projects should be col-
lected and compared for different states and countries. 
Since findings indicate that positive experience can be 
achieved, we also recommend that construction com-
panies consider embracing Lean principles based on 
current established guidelines for Lean implementa-
tion. Further studies on owner and team satisfaction 
are also encouraged. 
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