Construction Industry Institute®

Estimating as a Competency
in Capital Projects

Documents
Research Servimiy 2588 Hb

ocument details: Cll RS253-12011


http://www.avadocuments.com/doc/cii-rs253-1-2011
http://www.avadocuments.com/doc/cii-rs253-1-2011

Construction Industry Institute

Abbott

Air Products and Chemicals

Ameren Corporation

American Transmission Company

Anheuser-Busch InBev

Aramco Services Company

Archer Daniels Midland Company

Architect of the Capitol

BP America

Barrick Gold Corporation

Bristol-Myers Squibb Company

CITGO Petroleum Corporation

Cameco Corporation

Cargill

Chevron

ConocoPhillips

DTE Energy

The Dow Chemical Company

DuPont

Eastman Chemical Company

Ecopetrol

Eskom Holdings

ExxonMobil Corporation

General Electric Company

General Motors Corporation

GlaxoSmithKline

Hovensa

International Paper

Irving Oil Limited

Kaiser Permanente

Kinross Gold Corporation

Koch Industries

Eli Lilly and Company

LyondellBasell

Marathon Oil Corporation

National Aeronautics & Space Administration

NOVA Chemicals Corporation

Occidental Petroleum Corporation

Ontario Power Generation

Petroleo Brasileiro S/A - Petrobras

Praxair

The Procter & Gamble Company

SABIC - Saudi Basic Industries Corporation

Sasol Technology

Shell Global Solutions US

Smithsonian Institution

Southern Company

Statoil ASA

Teck Resources Limited

Tennessee Valley Authority

TransCanada Corporation

U.S. Army Corps of Engineers

U.S. Department of Commerce/NIST/
Engineering Laboratory

U.S. Department of Energy

U.S. Department of Health and Human Services

U.S. Department of State

U.S. General Services Administration

Full document details: Cll RS253-1 2011

AMEC

AZCO

Alstom Power

Apex Engineering

Aveng Group

BIS Frucon Industrial Services
Baker Concrete Construction
Bateman Engineering

Bechtel Group

Bentley Systems

Black & Veatch

Burns & McDonnell

CB&l

CCC Group

CDI Engineering Solutions
CH2M HILL

CSA Group

Coreworx

Day & Zimmermann
Dresser-Rand Company
eProject Management, LLC
Emerson Process Management
Faithful+Gould

Flad & Associates

Flint Energy Services

Fluor Corporation

Foster Wheeler USA Corporation
GS Engineering & Construction Corporation
Gross Mechanical Contractors

Hargrove Engineers + Constructors

Hilti Corporation

Industrial Contractors

Innovative Design Engineering Associates
JMJ Associates

JV Driver Projects

Jacobs

KBR

Kvaerner North American Construction
Lauren Engineers & Constructors
Matrix Service Company
McDermott International
Midwest Steel

M. A. Mortenson Company
Mustang

Oracle USA

Parsons

Pathfinder

Quality Execution

S&B Engineers and Constructors
SNC-Lavalin

SOG - Oleo e Gas S/A - SETAL
The Shaw Group

Siemens Energy

Technip

URS Corporation

Victaulic Company

Walbridge

Wanzek Construction
WorleyParsons

Yates Construction

Zachry Holdings

Zurich

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/cii-rs253-1-2011
http://www.avadocuments.com/doc/cii-rs253-1-2011

Estimating as a Competency in Capital Projects

Prepared by
Construction Industry Institute
Estimating as a Competency in Capital Projects Research Team

Research Summary 253-1
September 2011

Documents

Document Sharing Hub

Full document details: Cll RS253-12011


http://www.avadocuments.com/doc/cii-rs253-1-2011
http://www.avadocuments.com/doc/cii-rs253-1-2011

© 2011 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 CII.

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

All Cll members, current students, and faculty at a college or university are eligible to
purchase Cll 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 RS253-1 2011


http://www.avadocuments.com/doc/cii-rs253-1-2011
http://www.avadocuments.com/doc/cii-rs253-1-2011

Contents

Chapter Page
Executive Summary v
1. Introduction 1
2. Research Methodology 5
3. Cost Estimating Competencies 11
4. Guide to RT 253 Products 19
5. Summary, Conclusions, and Recommendations 31
References 35
Study Advisory Group 36
Documents

Document Sharing Hub

Full document details: Cll RS253-1 2011


http://www.avadocuments.com/doc/cii-rs253-1-2011
http://www.avadocuments.com/doc/cii-rs253-1-2011

Documents

Document Sharing Hub

Full document details: Cll RS253-1 2011


http://www.avadocuments.com/doc/cii-rs253-1-2011
http://www.avadocuments.com/doc/cii-rs253-1-2011

Executive Summary

Cost estimating is a critical function for successful capital projects, and
reliable estimates depend heavily on the competency of cost estimators.
Tools that aid the estimating process cannot replace the judgment and
experience of a competent estimator. The greatest challenge facing the
cost estimating community over the next decade will be the loss of the
knowledge and experience of the highly experienced estimators who
will be retiring. A large percentage of experienced estimators are now
either retiring or planning retirement, and there is an acute shortage
of qualified cost estimators to replace them in the engineering and
construction industry.

CIl Research Team (RT) 253 was chartered to find solutions to
both issues: the short supply of competent estimators and the loss of
knowledge and experience of retiring estimators. RT 253 confirmed
that there is indeed a serious shortage of cost estimators, now and for
the immediate future, and that there are growing concerns about the
gaps in the estimating competencies of junior estimators. For this study,
the research team conducted four independent surveys and collected
extensive data to accomplish the following objectives:

e |dentify cost estimating competencies and investigate the
gaps between the current and desired level of cost estimating
competencies.

e |dentify effective methods to recruit, attract, and retain cost
estimators.

e |dentify effective methods and strategies to transfer estimating
knowledge and skills.

¢ Develop plans to educate and train new estimators.

e |dentify career paths for cost estimators.
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The team also identified effective solutions to fill these gaps. The
solutions identified in this study include the following:

e more effective and targeted recruitment methods
e more effective methods to attract and retain cost estimators
o efficient methods to transfer estimating knowledge and skills

e development of ideal career paths.

The team produced the following deliverables:

e Research Summary 253-1, Estimating as a Competency in Capital
Projects

¢ Implementation Resource 253-2, Estimating Competency
Assessment and Training Recommendations

e Research Report 253-11, Estimating as a Competency in Capital
Projects.

The findings in this study can be used as a set of practical guides
when designing and developing recruitment and retention plans for cost
estimators, cost estimating training programs, and a long-term career
development plan for cost estimators in the engineering and construction
industry.
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1

Introduction

Background

The cost estimate for a capital project is critically important to both
owners and engineering and construction companies. Owners rely
on cost estimates to perform economic analyses of the return on their
capital investments. Engineering and construction companies depend on
the cost estimate for bidding and negotiating, which together provide the
basis for securing future work and ensuring profitability. Most efforts to
promote good estimating have focused on developing cost information,
adjusting for time/size/location, and creating estimating tools—
particularly, computerized tools that automate the estimating process.
However, experienced estimators recognize that other factors contribute

to producing reliable cost estimates.

ClIl Research Team (RT) 131, Improving Early Estimates, found that
the skills and experience of the estimating team are significant factors
in producing reliable estimates (Oberlender 1999). A 2007 essay in the
trade journal Cost Engineering supports this finding in its citation of a
U.S. Board of Contract Appeals ruling against a governmental agency. In
the case, a contractor hired an experienced estimator to determine how
much loss of productivity had been caused by the agency, and to act as
an expert witness. The Board ruled in favor of the contractor, principally
on the grounds of trust in the estimator’s many years of experience and
confidence in his demonstrated ability to use his expertise to extrapolate
from cost data information (Zack 2007).

In recognizing the important role of estimators, the construction
industry is confronted with the challenge of capturing and transferring

the knowledge and skills of the highly experienced estimators who are
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nearing retirement to the next generation of estimators. This challenge
involves identifying and/or developing the following:

e current expertise and competency in the industry
* necessary training in and retention of best practices

* suggestions for building estimating skills.

Theindustry should also establish a systematic approach to better informing
engineering and construction students of the opportunities and potential
career paths for cost estimators. Because the shortage of estimators is so
critical to the cost estimating community and to the industry at large, the
challenges of recruiting, developing, and retaining a new generation of
cost estimators should be energetically addressed as quickly as possible.

Research Objectives

The specific objectives of this research project are the following:

e Identify estimating competencies and investigate the gaps
between the current and desired cost estimating competencies.

e Identify effective methods of recruiting, attracting, and retaining
cost estimators.

e |dentify effective methods and strategies for transferring
estimating knowledge and skills.

e Develop plans for education and training programs for new
estimators.

e |dentify career paths for cost estimators.

Research Scope

The research was limited to those industry sectors served by Cll, i.e., the
building sector, heavy civil sector, and process/manufacturing industry
sector. It also addressed both conceptual and detailed estimating in total
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and individually, as appropriate. The research team collected data from
the following sources:

e ClIl member companies

e national organizations that endorsed the research proposal

— the Association for the Advancement of Cost Engineering
International (AACE-I)

— the American Society of Professional Estimators (ASPE)
— the Project Management Institute (PMI)

— the Construction Institute of the American Society of Civil
Engineers (ASCE Cl)

e universities, colleges, and other educational programs that offer
estimating-related and construction courses.
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2

Research Methodology

The research methodology consisted of three main phases: 1) the
literature review phase, 2) the data collection phase, and 3) the data
analysis and reports/tools development phase. (See Figure 1.) The first
phase allowed the research team to determine the functions and required
competencies of cost estimators and to understand the causes of the
growing concerns in the cost estimating profession. The information
gathered during this phase provided a larger context from which the
research team members could draw to design the questionnaires used
in the data collection phase. The data collection phase involved four
independent surveys. The first survey and its follow-up telephone survey
were used to identify the current and ideal level of cost estimating
competencies and the methods used to recruit, attract, and retain cost
estimators. The second and third surveys identified university-level
academic programs related to cost estimating and non-academic training
programs offered by professional organizations and consulting firms in
the U.S. The fourth survey was conducted to identify the current and
ideal career paths of cost estimators. The third and final phase of this
research involved data analysis and the development of Research Report
253-11, Implementation Resource 253-2, and this research summary. The
extensive data that were collected during the data collection phase were
analyzed to accomplish the goals of this study. The following sections
briefly describe the demographics of four surveys used in this study.

Industry Survey

An industry questionnaire was designed to identify estimating
competencies, to determine the gaps between current and desired
competencies, and to identify methods for recruiting, attracting, and
retaining cost estimators. The questionnaire was sent to all Cll member
companies, and was also distributed at the AACE-I and ASPE national
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workshops in 2008. A follow-up phone survey was conducted to

supplement the main survey on some specific issues.

Research Methodology

-

Literature review Determination of the functions and
phase required competencies of cost estimators

Questionnaire surveys
e Industry survey and follow-up
Data collection survey
phase * Academic survey
e Survey of professional organizations
and private training consultants
e Career paths survey

Cost estimating

f—_———_——
1
] Gap analysis Research report !
3| Data analysis and !
L Y Methods to recruit,
report/tools - .
attract, and retain . X
development phase Estimating Competency -
Assessment & Training
Recommendations |
Career path (EsCATR) .
— identification and (tool/implementation
development resource) |
1
Education, training, Y/ /
and recruitment
L Transfer methods

Figure 1. Research methodology

In all, 228 surveys were collected, with 79 percent of the forms
collected from CIl member companies, and 21 percent collected through
AACE and ASPE workshops. (See Figure 2). Thirty-one percent of survey
participants were from owner companies and 69 percent were from
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non-owner companies (i.e., contractors and vendors). (See Figure 3.) The
survey responses were classified by industry sector: the building sector,
heavy civil sector, process/manufacturing sector, and the multi-sector

group. (See Figure 4.)

ASPE
Workshop

AACE 7%
Workshop
14%

Owners
31%

Non-
owners

CIl Member 69%

Companies
79%

Figure 2. Respondents Figure 3. Respondents
by source by company type
Building
More than Sector

One Sector 23%

27 %

Heavy Civil
Sector
7%

Process/Manufacturing
Industry Sector
43%

Figure 4. Respondents by industry sector

The collected data represented the opinions of estimators, managers,
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