CONSTRUCTION INDUSTRY INSTITUTE®

LeEAN IMPLEMENTATION
AT THE PROJECT LEVEL

Documents
Document Sharing Hub

Research Summary 234-1

ent details: Cll RS234-12007


http://www.avadocuments.com/doc/cii-rs234-1-2007
http://www.avadocuments.com/doc/cii-rs234-1-2007

Construction Industry Institute

3M

Abbott

Air Products and Chemicals

Alcoa

Amgen

Anheuser-Busch

Aramco Services Company

BHP Billiton

BP America

Biogen Idec

CITGO Petroleum Corporation

Cargill

Chevron Corporation

Codelco - Chile

ConocoPhillips

The Dow Chemical Company

DuPont

Eastman Chemical Company

ExxonMobil Corporation

General Motors Corporation

GlaxoSmithKline

Intel Corporation

International Paper

Kraft Foods

Eli Lilly and Company

Marathon Oil Corporation

Merck

NASA

NOVA Chemicals Corporation

Naval Facilities Engineering Command

Ontario Power Generation

Petroleo Brasileiro S/A - Petrobras

Praxair

The Procter & Gamble Company

Progress Energy

Rohm and Haas Company

Sasol Technology

Shell Oil Company

Smithsonian Institution

Solutia

Southern Company

Sunoco

Tennessee Valley Authority

U.S. Architect of the Capitol

U.S. Army Corps of Engineers

U.S. Bureau of Reclamation

U.S. Department of Commerce/NIST/
Building and Fire Research Laboratory

U.S. Department of Energy

U.S. Department of Health and Human
Services

U.S. Department of State

U.S. General Services Administration

U.S. Steel

Weyerhaeuser Company

Full document details: Cll RS234-12007

ABB Lummus Global

AMEC

AZCO

Adolfson & Peterson Construction
Aker Kveerner

Alstom Power

Atkins Faithful & Gould

Autodesk

BE&K

Baker Concrete Construction
Bechtel Group

Black & Veatch

Burns & McDonnell

CB&l

CCC Group

CDI Engineering Solutions

CH2M HILL

CSA Group

Day & Zimmermann International
Dick Corporation

Dresser-Rand Corporation
Emerson Process Management
Fluor Corporation

Fru-Con Construction Corporation
GS Engineering & Construction Corporation
Grinaker-LTA

Harper Industries

Hatch

Hill International

Hilti Corporation

Hyundai Engineering & Construction
JMJ Associates

Jacobs

KBR

Kiewit Construction Group

J. Ray McDermott

M. A. Mortenson Company
Mustang Engineering

R.J. Mycka

The Nielsen-Wurster Group
Parsons

Pathfinder LLC

Perot Systems Corporation
Primavera Systems

S&B Engineers and Constructors
SNC-Lavalin

The Shaw Group

Skire

Technip

Victaulic Company

Walbridge Aldinger Company
Washington Group International
WorleyParsons Limited

Yates Construction

Zachry Construction Forooraﬁ)@cuments
Zurich Document Sharing Hub


http://www.avadocuments.com/doc/cii-rs234-1-2007
http://www.avadocuments.com/doc/cii-rs234-1-2007

Lean Implementation at the Project Level

Prepared by
Construction Industry Institute
Lean Construction Implementation at the Project Level Research Team

Research Summary 234-1
August 2007

Documents

Document Sharing Hub

Full document details: Cll RS234-12007


http://www.avadocuments.com/doc/cii-rs234-1-2007
http://www.avadocuments.com/doc/cii-rs234-1-2007

© 2007 Construction Industry Institute™.
The University of Texas at Austin.

CII members may reproduce and distribute this work internally in any medium at no cost
to internal recipients. Cll members are permitted to revise and adapt this work for their
internal use provided an informational copy is furnished to ClII.

Available to non-members by purchase; however, no copies may be made or distributed
and no modifications made without prior written permission from CIl. Contact ClI at
http://construction-institute.org/catalog.htm to purchase copies. Volume discounts may
be available.

All CIl members, current students, and faculty at a college or university are eligible to
purchase ClI products at member prices. Faculty and students at a college or university
may reproduce and distribute this work without modification for educational use.

Printed in the United States of America.

Documents

Document Sharing Hub

Full document details: Cll RS234-12007


http://www.avadocuments.com/doc/cii-rs234-1-2007
http://www.avadocuments.com/doc/cii-rs234-1-2007

Contents

Chapter Page
Executive Summary v
1. Introduction 1
2. Research Process 4
3. Findings 8
4. Conclusions and Recommendations 15
References 21
Documents

Document Sharing Hub

Full document details: Cll RS234-12007


http://www.avadocuments.com/doc/cii-rs234-1-2007
http://www.avadocuments.com/doc/cii-rs234-1-2007

Documents

Document Sharing Hub

Full document details: Cll RS234-12007


http://www.avadocuments.com/doc/cii-rs234-1-2007
http://www.avadocuments.com/doc/cii-rs234-1-2007

Executive Summary

In 2004, the Construction Industry Institute (ClI) investigated how lean
principles could be applied to construction. Building on this work, ClI
initiated the Lean Implementation at the Project Level Research Team
to uncover and understand the secrets of success in applying lean at the
project level (specifically, how to manage construction project delivery
in a way that enables and encourages the pursuit of lean).

The lean goal is “to deliver projects per agreement, while maximizing
value for all stakeholders and minimizing waste.” Continuous
improvement is an implied lean goal. Lean, however, cannot be
pursued by selectively applying individual tools for quick results. It
requires leadership commitment to sustain the processes. In order for
subcontractors and suppliers to begin implementing lean, benefits and
risks must be equitable to all parties.

Although some successful applications of lean tools and techniques at
the project level have been noted, studies have shown such applications
are sometimes incorrectly applied, resulting in reverting to enforcement
of contract driven traditional project control.

The intent of this research is to provide guidance for an owner, engineer,
or constructor firm, and to assist owner organizations, subcontractors,
and suppliers in getting started on applying lean techniques.

Prior to starting implementation of lean, however, project delivery
systems must have a firm foundation in which to begin building
improvements. All companies should start in their own organization and
learn by doing, then reach out to engage other stakeholders.

Correctly applied, lean principles result in immediate improvements in
project delivery including cost, schedule, quality, and safety performance.
To make sustainable gains and truly become a lean enterprise will require
a long-term view and full commitment of the organization, extensive
learning, and commitment of resources. This research has shown that
dramatic results are possible when applied at the project level.
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1

Introduction

As shown in Figure 1, the productivity of the construction industry lags
far behind manufacturing and other industries. The industry has actually
experienced declining productivity while others have achieved major
gains. It would seem that a fundamental change in business philosophy

is required.
Construction and Non-Farm Labor Productivity Index (1964-2003)
Constant $ of contracts / workhours of hourly workers
Sources: U.S. Department of Commerce, Bureau of Labor Statistics
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Figure 1. Productivity of U.S. Design/Construction vs. All Industries

The application of lean to the construction industry may be harder to
see. However, the opportunity to achieve productivity gains can actually
be much greater than what is realized on the “plant floor” operations.
The goal of this research is to determine how to implement lean at the
project level.

In today’s business climate, projects are escalating while requiring
shorter schedules, have more complex execution models, and deal
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with a less skilled work force as well as labor shortages. Additionally,
information technology is changing the world, global competitive
pressure is increasing, and margins are being reduced. The deficiencies
of traditional project management become progressively more apparent
as projects become more dynamic, complex, and uncertain.

Simple Range of Projects Complex
Certain P Uncertain
Slow Historical Trend Quick

Although dramatic improvements are possible with the adoption of
lean principles, there must be an understanding of what lean is.

Lean is a fundamental business philosophy, one that is most effective
when shared throughout the value stream. The lean ideal is “to provide a
custom product exactly fit for purpose delivered instantly with no waste.”
Forms of waste are shown below.

Forms of Waste

e Overproduction

e Waiting (“workers waiting on work”)

* Unnecessary Transport

¢ Overprocessing (e.g., inspection)

e Excess Inventory (“work waiting on workers”)
* Unnecessary Movement

e Defects and Rework

e Not using employee talent

e Environmental/energy

The lean ideal can be approached but never completely reached, hence
the dedication to continuous improvement that is often associated with
lean. As a business philosophy, lean is naturally applied at the enterprise
level, but can also be applied within business divisions, on projects, or
even to specific processes.
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Previous ClI research identified five lean construction principles for

use on projects:

1.

g WD

Customer focus

. Culture and people
. Standardization and stabilization
. Waste elimination

. Continuous improvement and built in quality

This research builds on these principles and identifies the methods and

tools for implementating them at the project level.
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