




Productivity  
in Construction Projects



Scrivener Publishing
100 Cummings Center, Suite 541J

Beverly, MA 01915-6106        

Publishers at Scrivener
Martin Scrivener (martin@scrivenerpublishing.com) 

Phillip Carmical (pcarmical@scrivenerpublishing.com)



Productivity  
in Construction Projects

Ted Trauner  
Chris Kay

and  

Brian Furniss



This edition first published 2022 by John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, USA 
and Scrivener Publishing LLC, 100 Cummings Center, Suite 541J, Beverly, MA 01915, USA
© 2022 Scrivener Publishing LLC
For more information about Scrivener publications please visit www.scrivenerpublishing.com.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or 
transmitted, in any form or by any means, electronic, mechanical, photocopying, recording, or other-
wise, except as permitted by law. Advice on how to obtain permission to reuse material from this title 
is available at http://www.wiley.com/go/permissions.

Wiley Global Headquarters
111 River Street, Hoboken, NJ 07030, USA

For details of our global editorial offices, customer services, and more information about Wiley prod-
ucts visit us at www.wiley.com.

Limit of Liability/Disclaimer of Warranty
While the publisher and authors have used their best efforts in preparing this work, they make no rep
resentations or warranties with respect to the accuracy or completeness of the contents of this work and 
specifically disclaim all warranties, including without limitation any implied warranties of merchant-
ability or fitness for a particular purpose. No warranty may be created or extended by sales representa
tives, written sales materials, or promotional statements for this work. The fact that an organization, 
website, or product is referred to in this work as a citation and/or potential source of further informa
tion does not mean that the publisher and authors endorse the information or services the organiza
tion, website, or product may provide or recommendations it may make. This work is sold with the 
understanding that the publisher is not engaged in rendering professional services. The advice and 
strategies contained herein may not be suitable for your situation. You should consult with a specialist 
where appropriate. Neither the publisher nor authors shall be liable for any loss of profit or any other 
commercial damages, including but not limited to special, incidental, consequential, or other damages. 
Further, readers should be aware that websites listed in this work may have changed or disappeared 
between when this work was written and when it is read.

Library of Congress Cataloging-in-Publication Data

ISBN 978-1-119-91080-0

Cover image: Pixabay.Com
Cover design by Russell Richardson

Set in size of 11pt and Minion Pro by Manila Typesetting Company, Makati, Philippines

Printed in the USA

10 9  8  7  6  5  4  3  2  1



v

Contents

Acknowledgments	 ix

1	 Purpose	 1

2	 Productivity In Construction	 9
	 The Continuing Importance of Productivity in Construction	 9
	 What Is Productivity?	 10
	 Controllable Factors that Affect Productivity	 13
	 Non-Controllable Factors that Affect Productivity	 14
	 The Focus on Productivity Should Be Continuous  

and Based on Hard Data	 16

3	 Measuring Productivity	 19
The Owner	 19
The Contractor	 24

4 	 The Measured Mile	 33
	 Calculating Productivity Losses and Inefficiency  

Using the Measured Mile	 37
	 Comparisons to a Similar Project	 41
	 Measured Mile Case Studies	 41
	 Case Study #1: Transportation Project	 42
	 Case Study #2: The Pharmaceutical Facility	 44
	 Case Study #3: The Psychiatric Hospital	 46
	 Case Study #4: Pile Driving	 48
	 Case Study #5: DOT Project	 49
	 Case Study #6: Welding Work 	 51

	 Project Background	 51
	 Welding Types and Methods Used	 51
	 The Dispute and Claim	 52



vi  Contents

	 Other Experts’ “Measured Mile” Analysis	 53
	 A Big Problem	 56
	 Other Productivity Considerations	 57

	 Case Study #7: The Painter	 58
	 Discussion	 62

5	 Regression Analysis	 63
	 Case Study #8: The Transmission Line	 68

6	 Learning and Experience Curves	 73
	 Case Study #9: Elevated Rail Project	 74
	 Discussion	 76

7	 The Kitchen Sink Approach – Blending  
Methods Together	 77
	 Case Study #10: The High-Rise Hotel	 77

	 Vertical Transportation	 78
	 Expected Losses	 83
	 Unexpected Losses	 84
	 Additional Lost Man-Hours	 84
	 Total Lost Man-Hours Due to Inadequate Vertical 

Transportation	 85
	 Productivity Losses	 86
	 Data Assembly and Calculations	 88
	 Rough-In	 91
	 Finish Work	 93
	 Percent Loss of Productivity	 94
	 Total Man-Hours Lost Due to Inefficiency	 95

8	 Industry Publications and Studies	 97
	 Bureau of Labor Statistics	 98
	 Business Roundtable Report	 103
	 National Electrical Contractors Association	 109
	 Mechanical Contractors Association of America	 114
	 The Leonard Study	 119
	 Corps of Engineers Modification Impact Evaluation Guide	 123
	 Construction Industry Institute	 126
	 Quantitative Impacts of Project Change	 132



Contents  vii

	 The Ibbs Studies	 133
	 Other Reports and Studies	 141
	 Use of “Industry Publications”	 141

9	 COVID and Productivity	 143
	 Introduction to COVID Impacts	 143
	 COVID’s Effect on Construction Projects	 143
	 Lumber Supply Chain Example	 144
	 Impacts on Global Commerce and Resources	 145
	 Additional Effects to Craft Labor Shortages	 145
	 Evaluation of Productivity Improvements Due to COVID	 147
	 Material Price Fluctuations	 148
	 Entitlement to Recover COVID Productivity Losses	 149
	 Measuring COVID Productivity Losses	 153
	 Recommendations for Measuring Productivity  

Losses during COVID	 154
	 The Measured Mile and “A Day in the Life” Documentation	 154
	 Comparisons to Similar Projects	 157
	 Other Measurement Considerations	 157
	 The Way Forward	 157

10	 How Construction Disputes are Resolved	 159

11	 The Selection and Use of the Expert Witness	 165
	 The Selection of an Expert	 165
	 The Criteria an Expert Must Meet: The Daubert Standard	 166
	 The Application of the Daubert Standard in Construction  

Cases: The Benefits of the Measured Mile Method	 170
	 The Application of the Daubert Standard in Construction  

Cases: The Pitfalls of the “Industry Standards” Methods	 174
	 Industry Standards: Mechanical Contractors Association  

of America (MCAA)	 178
	 Industry Standards: National Electrical Contractors  

of America (NECA)	 187
	 Industry Standards: Business Roundtable (BRT)	 187
	 Industry Standards: United States Army Corps  

of Engineers (ACOE)	 188
	 Industry Standards: Bureau of Labor Statistics	 189



viii  Contents

	 The Application of the Daubert Standard in Construction  
Cases: The Likely Failure of Future “Industry Standards” 
Methods	 189

12	 Achieving the Desired Results	 191

13 	The Way Forward	 197

Bibliography	 205

About the Authors	 211

Index	 213



ix

Acknowledgments

As noted in the Forward to this book, many people contributed to the effort 
shown herein. Special thanks go to the following: William Manginelli, 
Scott Lowe, Mark Nagata, John Crane, Bruce Ficken, Richard Burnham, 
Stephanie Trauner, Natalie Furniss, Richard Browne, Michael Furbush and 
Janet Montgomery. Hopefully, we included everyone.





1

Ted Trauner, Chris Kay and Brian Furniss. Productivity in Construction Projects, (1–8) © 2022 
Scrivener Publishing LLC

1

Purpose

Why should anyone read a book on productivity, particularly one about 
productivity in construction? For many people and entities in the construc-
tion business, productivity probably hasn’t been of primary importance 
in the scheduling and execution of the work. But in today’s construction 
environment, productivity should be a primary focus for everyone’s future 
success.

Without a doubt, the construction industry is challenged today more 
than ever before. Many new construction opportunities exist, yet the 
industry has a dearth of subcontractors to rely upon to accomplish much 
of the work, and this was before skilled labor shortages and a pandemic hit 
the industry. Projects have even tighter budgets and shorter time frames 
imposed upon them. What this means is that projects cannot afford delays, 
mistakes, or missteps. Every party involved needs to perform its work as 
efficiently and expeditiously as possible. Estimates must be accurate, aug-
mented management staff must be applied to projects, and management 
must be ever vigilant to identify and resolve problems as soon as practica-
ble. In today’s construction environment, with its heightened demands, a 
continuous and concerted focus on productivity is crucial.

Whether the reader is a construction professional, a contractor retained 
to construct a building or renovate an existing one, or an owner with a 
business plan for its new building, the concept of productivity in construc-
tion is intertwined in so many aspects of the work. Here are just a few 
examples:

•	 A contractors’ bid is based on certain assumptions/ 
predictions/estimates concerning construction productivity.

•	 The assignment of time or durations to specific construction 
activities is based on assumptions/predictions/estimates 
concerning construction productivity.
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•	 The type of equipment utilized for specific construction 
tasks is based on the productivity that must be achieved.

•	 The size and makeup of construction crews is driven by 
the productivity desired for a specific activity in a specific 
environment.

•	 The cost of the work flows directly from the productivity of 
the crews and equipment on the project.

•	 The overall project schedule is dependent on the productiv-
ity for each of the activities in the schedule.

•	 The overall profitability of the project is a direct function of 
the productivity that can be achieved on the project.

•	 The overall long-term viability and functionality of the proj-
ect is a direct function of whether the contractor took “short 
cuts” in the construction process when it was discovered 
that the project’s productivity, and thus the contractor’s prof-
its, were being adversely affected.

These examples demonstrate the pervasive nature of productivity within 
the construction project, as well as its daily importance. Unfortunately, the 
authors have seen too many parties in the construction project begin to 
truly focus on productivity only very late in the process—typically when 
they realize productivity has not been achieved, or not to the levels origi-
nally anticipated. Owners, contractors, sub-contractors, and construction 
professionals seem to express concern only when they finally realize there 
is a cost overrun in a specific area of work, or when activities are taking 
longer to perform than the time assigned. They become rightfully alarmed 
when forced to use longer work weeks and overtime on a daily basis. But 
by then, it is often too late.

In our collective experiences, we have encountered construction per-
sonnel who accept the general proposition that construction productivity 
is important on a prospective or forward-looking basis, but very few actu-
ally put that proposition into practice. Instead, their attention to produc-
tivity typically occurs when they look at it on a retrospective basis. By then, 
it may be too late to undo what has occurred. However, we can analyze 
what has occurred to determine the cause of the problem and, hopefully, 
seek a solution.

Perhaps the single most important lesson the reader should learn from this 
book is that any improvement in productivity, and the ability to adequately 
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measure any shortcomings of actual productivity on the project, must begin 
with a comprehensive and detailed analysis of productivity on a prospec-
tive basis. We have seen time and again that owners, contractors, litigators, 
and consultants will expend hours and hours retrospectively attempting 
to quantify the amount of productivity that allegedly has been “lost” as a 
result of changes to the project during construction. If even half (or less) 
of those same hours were spent prospectively, the problem may never have 
occurred, and the additional legal costs (and time associated with a legal 
dispute) would have been avoided. Even if the problem persisted, the work to 
quantify any such losses is already more than half completed. We encourage 
the reader to adopt the more proactive approaches described in this book 
to avoid these kind of problems—and subsequent legal disputes—that have 
plagued so many construction projects in the past.

Performing the work of identifying and monitoring productivity ana-
lytics on the front end will increase the reader’s chances of achieving a 
desirable result on the back end. Interestingly, what we describe as neces-
sary work at the start of the project can actually reduce the amount of work 
that is necessary to be performed later in the project, or in subsequent 
litigation. Once an organization uses these processes at the beginning of 
the project, its employees will soon discover that the implementation and 
mastery of the productivity methods gets easier over time. Each project 
further increases an organization’s body of knowledge and experience. If 
that organization then employs those lessons learned from preceding proj-
ects to its future projects, the organization will complete more projects on 
time and on budget, and earn greater profits—and future business. That is 
the essence of successfully harnessing productivity.

We recognize that some problems will nevertheless arise on the job site 
that result in the parties suing each other, either in court or in arbitration. 
Having spent considerable time on both, we also write this book to help 
the reader better understand how the dispute resolution process works, as 
well as the benefits and weaknesses of pursuing litigation and arbitration.

Thus, the second most important lesson to be learned from this book is 
that when parties find themselves in litigation or arbitration, they need to 
retain knowledgeable and experienced expert witnesses that employ cred-
ible and reliable methods of quantifying productivity losses. We have long 
believed that litigants in construction disputes made major mistakes when 
they did not attempt to use the “measured mile” approach to determine 
if there was a loss of labor productivity on a job site. The measured mile 
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approach is predicated on the use and comparison of the actual facts con-
tained within the data generated at the job site.

We do not want to see the next generation of owners, contractors and 
sub-contractors fall into the same trap as their predecessors, whose experts 
were apparently unable or unwilling to utilize a measured mile approach. 
As the reader will see, over the last 20 years the courts have essentially 
agreed with our point of view. We will show the reader the measured mile 
approach, provide actual case studies demonstrating its use, and how 
regression analysis may fit into that analysis process.

Along the same lines, we have long believed that litigants in construc-
tion disputes made egregious mistakes when they retained experts who 
relied heavily upon “industry standards,” a collection of general studies 
authored by various groups over the last several decades. Here again, we do 
not want the next generation of owners, contractors, and subcontractors to 
make the same mistakes. As the reader will see, over the last 20 years the 
courts have agreed with our point of view in almost all instances. Many 
cases have been lost because the party’s expert relied solely or significantly 
on such industry studies, without truly understanding the basis of those 
studies, and whether they were applicable to the subject project.

The third overarching message we emphasize in this book is the ben-
efit of changing the workplace culture. Over the course of our respective 
careers, the authors have encouraged parties to collaborate to solve prob-
lems when they arise, rather than casting blame towards the other parties 
and engaging in defensive measures that result in lengthy and costly liti-
gation or arbitration. The fact that the authors are owners, attorneys, and 
engineers collaborating on this book underscores our belief in the need 
for the kind of give-and-take, by everyone involved, to effectively and effi-
ciently solve the problems that frequently arise on a construction jobsite.

Using that collaborative approach, we believe it is time for a different 
on-the-job culture, one that is significantly assisted by the implementa-
tion of new software and technology. With the adoption of a new culture 
and new software, parties can collectively create a schedule predicated on 
the same kind of units used in creating the measured mile approach. Such 
a construction project schedule would cause the parties to look at work 
per man units, and thus enhanced labor efficiency, at the outset of con-
struction. Such a schedule would also lend itself to having the parties peri-
odically review on-the-job productivity in real time and make real-time 
adjustments.
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The basis of our recommendations come from decades of experience 
engaged in all facets of the construction process. Ted Trauner is a nation-
ally recognized expert in the areas of scheduling, construction manage-
ment, cost overruns and damages, construction means and methods, and 
delay and inefficiency analysis. 

Ted has either managed construction or evaluated problems on virtually 
every type of project including transportation, water and wastewater treat-
ment, process and manufacturing, power, medical, educational, commer-
cial, correctional, hotels, condominiums, residential housing, and athletic 
facilities. For over 45 years, Ted has participated in the analysis and resolu-
tion of construction claims, managed many types of construction projects, 
and provided scheduling and training to the industry. 

He has testified as an expert witness on delays, inefficiency, disruption, 
differing site conditions, excessive changes, extra work, termination, pro-
ductivity, structural analysis, construction means and methods, and cost 
overruns and damages. 

Ted lectures, conducts seminars, and has developed and presented 
training programs on multiple topics including construction claims, spec-
ification writing, partnering, and construction management to thousands 
of construction professionals throughout the world.

Ted is the author of the following highly-regarded construction texts; 
Construction Delays, Third Edition; Managing the Construction Project; 
Construction Estimates from Take-Off to Bid; Construction on Contaminated 
Sites; Construction Delays (1st and 2nd Editions); and Bidding and Managing 
Government Construction.

Prior to his work in the private sector, Ted was an officer in the U.S. Army 
Corps of Engineers for 11 years. He was Military Assistant to Construction 
Operations of the Philadelphia District, where he was Resident Engineer 
for major highway bridge rehabilitation, was involved with the construc-
tion of major gravity earth dams, and also advised on regulatory affairs for 
the District waterways.

Chris Kay was a trial lawyer for over 23 years and handled a wide range 
of construction disputes. As a construction litigator, he has extensive expe-
rience identifying the data and expert testimony needed to succeed in 
cases of all sizes and complexity. He also appreciates that a “win” needs 
to take into account the amount of time the client devotes to the litigation 
rather than to its normal business, and the cost of legal and expert fees. 
Thereafter, Chris became the first General Counsel in the history of Toys 



6  Productivity in Construction Projects

‘R’ Us, and later its Chief Operating Officer. He was responsible for the 
construction of hundreds of new stores and renovation projects for exist-
ing stores, for the entire portfolio for Toys ‘R’ Us, Babies ‘R’ Us and Kids 
‘R’ Us properties across the country. Chris later served as Chief Executive 
Officer for the New York Racing Association and spearheaded a number 
of capital improvement projects at that organization’s three racetracks. As 
the owner of retail stores, malls, and sporting and entertainment venues, 
Chris knows that the corporate owner seeks to have the project completed 
on time and on budget, but not at the cost of the contractor taking detri-
mental “shortcuts” that may adversely affect the short-term operation or 
long-term viability of the completed facilities.

Brian Furniss has served in the construction industry for over 20 years, 
analyzing complex construction projects and providing expert testimony 
on scheduling, delays, productivity losses, and damages. As someone who 
has worked various construction sectors in projects ranging up to $15.5B, 
Brian has seen both exceptional management strategies and a fair share of 
missed opportunities. He is a licensed Professional Engineer (Industrial) in 
Florida, Texas, California, North Carolina, and Colorado, and a Planning 
and Scheduling Professional (PSP), Certified Cost Professional (CCP), and 
Certified Forensic Claims Consultant (CFCC) with AACE International. 
Brian is co-author of the book Construction Delays: Understanding Them 
Clearly, Analyzing Them Correctly, and has authored a number of articles 
for construction industry publications. He shares the experiences in this 
book knowing that every project provides a learning opportunity, and to 
help construction professionals increase the probability of project and 
company financial success. 

We know of no other book where owner, attorney, and expert have col-
laborated together to explain and assess construction productivity, or inef-
ficiencies at the job site. We have written this book primarily for the owner, 
contractor, and subcontractor—in that we write in practical yet specific 
terms. We also write extensively about what is required under the appli-
cable law in construction disputes, so that the parties, their attorneys, and 
their expert witnesses can understand and appreciate those applicable legal 
standards as they begin to evaluate all the facts of their dispute—before 
they spend a ton of time and money in court or in arbitration.

Based upon our collective experiences, we offer the reader very practi-
cal insights and advice in straight-forward prose—starting with a chapter 
devoted to explaining what productivity is, how to measure it, and why it is 
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important. We then devote a chapter to a simple but accurate explanation 
of a complex topic: what is a regression analysis and why it is important. 
We describe a regression analysis in terms we hope the reader will quickly 
understand, rather than relying on overly detailed explanations.

Precisely because there are too many post-construction disputes, we 
provide an explanation of how those disputes are resolved, and the best 
way for the reader to reduce or eliminate significant costs in that process. 
We also share with the reader the applicable law in construction cases, but 
not by providing lengthy string citations of several different court cases 
that force the reader to find and read the cases. Instead, we provide rele-
vant facts of the cases we selected—cases we specifically selected for their 
informative or illustrative nature.

Finally, we provide guidance on how to achieve your goals of “winning” 
your case—in settlement or in court. Employing our recommendations 
will likely lead to fewer lawsuits and arbitration claims after the job has 
been completed. Even if there are some unresolved problems that can-
not be reconciled at the end of the construction process, we believe this 
approach will narrow the issues in dispute and make for a less costly reso-
lution process. None of the authors, including the attorney, want needless 
or needlessly expensive litigation. We hope this book will help some read-
ers avoid such unpleasant and costly situations.
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2

Productivity in Construction

During much of the past two centuries, productivity was a driving force in 
this country and throughout the world. The ability to produce and distrib-
ute goods in an efficient and cost-effective manner drove the financial suc-
cess of nations. The United States became a world power not solely because 
of military might. Its rise was also driven by the successes it had in industry. 
American industry moved from hand tools to assembly lines to robotics in 
search of higher productivity. The U.S. applied this same production focus 
to agriculture, not only feeding this country, but also being able to export 
food to the rest of the world. The ability to produce efficiently, to achieve 
high levels of productivity, has been key to America’s economic success. 

Workers have experienced tremendous changes during the past century. 
The basic manner in which they earn their livelihoods has been dramat-
ically altered from farming and hunting in the 17th century, through the 
factories of the industrial revolution in the 18th and 19th centuries, to the 
Internet workplace of the 20th century and today. Many of us remember 
our parents putting in their nine to five in a routine that varied little. But 
today, our work environment is drastically different. We rely on computers 
and robotics to handle many of the chores we formerly labored through. 
The United States, in particular, has moved from an industrial base to a 
service-oriented economy, but the same focus on productivity applies—
and has been the key to many companies’ success. 

The Continuing Importance of Productivity  
in Construction

Despite operating in the Internet Age, we still rely on manual labor to con-
struct our homes, high-rises, power plants, airports, and highways. In fact, 
construction is one of the few career paths that has not changed substantially 
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in the last century. Though the industry benefits from more sophisticated 
equipment, more advanced designs, and a greater choice of materials, it still 
relies on construction workers to put the pieces together to create a function-
ing system to meet our needs. But the same focus on productivity that now 
applies to both manufacturing and service-oriented businesses can—and 
should—apply to construction project planning and execution as well.

Construction, like any other business, is driven by the bottom line. 
Construction managers, general contractors, subcontractors, and specialty 
contractors are in the construction business to make a profit. One of the 
most significant factors affecting that profit is the productivity or efficiency 
of the construction tradesmen working on the project and the construc-
tion equipment utilized on the project. Consequently, construction pro-
ductivity is extremely important to contractors. 

Productivity is also important to owners of construction projects. If 
workers on a project perform in an inefficient manner, the work may be 
completed later than required by the contract, much to the disappoint-
ment and lost revenues of the owner. In such situations, owners may also 
face claims for additional payments advanced by the contractor for lost 
productivity. Owners also need to be concerned about situations where 
the contractor takes short cuts to expedite the project. These shortcuts, in 
many cases, diminish the useful life of the building or compromise some 
aspect of the facility’s operation—all of which adversely affect the owner’s 
investment in the property. Architects who design facilities that cannot be 
constructed efficiently may drive the cost of the project so high that it will 
be cancelled for budgetary reasons. Hence, all parties involved in a con-
struction project have an interest in maximizing productivity on the job.

What is Productivity?

In its simplest form, productivity or efficiency is the relationship between 
a given outcome and the resources expended to produce that outcome. In 
simpler terms, it is units of work over units of input (or the inverse). For 
example, presuming a contractor is diligently tracking work on a project, 
a daily record of work performed may show that 400 feet of 4˝ pipe was 
installed with 40 man-hours of effort. Simplifying that means that the work 
crew was achieving a measured productivity of 10 feet of pipe per man-hour 
(400 feet divided by 40 man-hours). The inverse of that would be 40 man-
hours divided by 400 feet of pipe or one tenth of a man-hour per foot of pipe 


