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T he Federal Highway Administration’s (FHWA)
Technology Exchange Program assesses and
evaluates innovative foreign technologies and
practices that could significantly benefit U.S.
highway transportation systems. This

approach allows for advanced technology to be adapted and
put into practice much more efficiently without spending
scarce research funds to recreate advances already developed
by other countries.

The main channel for accessing foreign innovations is the
International Technology Scanning Program. The program 
is undertaken jointly with the American Association of State
Highway and Transportation Officials (AASHTO) and its
Special Committee on International Activity Coordination 
in cooperation with the Transportation Research Board’s
National Cooperative Highway Research Program Project 
20-36 on “Highway Research and Technology—International
Information Sharing,” the private sector, and academia.  

FHWA and AASHTO jointly determine priority topics for
teams of U.S. experts to study. Teams in the specific areas
being investigated are formed and sent to countries where 
significant advances and innovations have been made in
technology, management practices, organizational structure,
program delivery, and financing. Scanning teams usually
include representatives from FHWA, state departments of
transportation, local governments, transportation trade and
research groups, the private sector, and academia.  

After a scan is completed, team members evaluate 
findings and develop comprehensive reports, including 
recommendations for further research and pilot projects 
to verify the value of adapting innovations for U.S. use. Scan
reports, as well as the results of pilot programs and research,
are circulated throughout the country to state and local
transportation officials and the private sector. Since 1990,

Technology
Exchange

Program
FHWA has organized more than 60 international scans and
disseminated findings nationwide on topics such as 
pavements, bridge construction and maintenance, contract-
ing, intermodal transport, organizational management, winter
road maintenance, safety, intelligent transportation systems,
planning, and policy. 

The International Technology Scanning Program has
resulted in significant improvements and savings in road 
program technologies and practices throughout the United
States. In some cases, scan studies have facilitated joint
research and technology-sharing projects with international
counterparts, further conserving resources and advancing the
state of the art. Scan studies have also exposed transporta-
tion professionals to remarkable advancements and inspired
implementation of hundreds of innovations. The result: large
savings of research dollars and time, as well as significant
improvements in the nation’s transportation system.

For a complete list of International Technology Scanning
Program topics and to order free copies of the 
reports, please see the list contained in this publication 
and at www.international.fhwa.dot.gov, or e-mail 
international@fhwa.dot.gov. �

Technology
Exchange

Program

FHWA International
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BACKGROUND AND MOTIVATION

Construction management involves the oversight
of risks and resources in the construction of a
highway project. Construction management is an
essential element of the success of any 
project, large or small. Traditional construction

management processes, such as open bidding, unit-price 
contracting and agency quality control, have served the U.S.
public well in the construction of our national and state 
highway systems. While these processes provide transparent
checks and balances, they do not inherently promote trust
among agencies, contractors and their supply chains, and they

inhibit innovation and
efficiency. These 
methods also do little
to help manage the 
highly publicized cost
and schedule overruns
that have created 
a lack of public 
confidence in the
industry’s ability to
perform effectively. 
To compound these
issues, many highway
agencies are realizing
a reduction in staffing
while facing increasing
infrastructure

demands. U.S. highway agencies and their industry partners
are beginning to rethink fundamental design and construction
management principles.

Evolving industry roles and the adoption of alternative
project delivery methods are creating changes in the conven-
tional construction management practices that public agencies
use to ensure appropriate project delivery, contract compli-
ance, and quality assurance. The Federal government and state
transportation agencies are developing policies and procedures
to address these evolving delivery methods. Critical 
components of these new methods include the changing 
relationships among public agencies, contractors, private 
engineering firms, including risk allocation processes, quality

CONSTRUCTION MANAGEMENT PRACTICES IN CANADA AND EUROPE xi

SummarySummaryExecutive

�Construction management is
an essential element of the
success of any project.

�Evolving industry roles 
are creating changes in con-
ventional U.S. construction
management practices.

�The international highway
community has developed
practices in what the United
States would consider an 
alternative procurement and
contracting environment.

control/quality assurance, and general contract administration
procedures. Some evolving delivery methods include the use of
nonconventional procedures such as design-build contracts,
public-private arrangements, maintenance and warranty
requirements, and use of third-party consultants to perform
contract management.

The international highway community has developed 
construction management procedures in what the United
States would consider an alternative procurement and 
contracting environment. Recognizing the similarities and
benefits that could result from an examination of interna-
tional construction management procedures, a diverse team
of experts was assembled to research, document, and 
promote the implementation of international best practices
that might benefit U.S. industry.

The scan team has gained a fresh perspective on how the
U.S. highway industry can function in a new spirit of partner-
ship and alignment toward customer-focused goals. We are
offering a challenge to public and private highway construc-
tion professionals to change current construction management
practices that create adversarial relationships. We must create
new practices and contractual measures that promote 
trust, build teamwork, and align all participants toward 
customer-focused objectives of quality, safety, and dependable
transportation facilities. We must also learn to analyze risks
more effectively and allocate these risks to the party that 
can manage them most effectively. These changes must 
occur if we are to meet customer demands.

Purpose and Scope
In May 2004, a U.S. team traveled to Canada and Europe
to learn from their significant experience by conducting
a scan of construction management practices for effective
project delivery, contract compliance, and quality assurance.
The purpose of the scan was to review and document
international policies, practices, and technologies for
potential application in the United States. The team
conducted meetings with government agencies, academia,
and private sector organizations involved in construction
management efforts, and visited sites where alternative
technologies and practices were being applied. The study
consisted of a combination of meetings with highway
agencies and practitioners, and site visits. The scan team
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visited or conducted meetings with international
organizations from the following locations:
� Toronto, Canada
� Munich, Germany
� Cologne, Germany
� Manchester, England
� Edinburgh, Scotland
� Glasgow, Scotland
� The Hague, Netherlands
� Helsinki, Finland

Observations and Key Findings
The following observations and key findings provide a basis for
the recommendations of this study. The European and U.S.
transportation communities are quite similar in terms of the
political, financial, and resource challenges they face.
However, key procurement and construction management
techniques found on this study promote better alignment
among project team members and with their customers. The
U.S. scan team discovered a more spirited effort of long-term
partnership and collaboration between the public and private

sectors and more
customer awareness
among the industry
members than in the
United States.
Specifically, the
Canadian and European
agencies have developed
construction manage-
ment systems that pro-
mote the alignment of
team goals through the
use of integrated risk
analysis techniques that
support the strategic
application of alterna-
tive delivery methods.

These concepts are seen throughout the project life cycle,
from procurement systems that set the framework for success
to contract payment systems that support alignment and trust.
The agencies are more willing to delegate traditional highway
functions to the private sector where project delivery systems
have produced significant benefits in cost and schedule 
without sacrificing quality. All of these project delivery, 
procurement, and construction management techniques 
have resulted in a closer partnership between public and 
private entities.

Similar Transportation Needs
Canadian and European transportation systems have growing
capital project needs, as well as backlogs of maintenance
needs. International highway agencies face operating an
aging infrastructure under tight funding constraints and
increasing environmental challenges with leaner public

staffing resources. These challenges are not unlike those
State and Federal agencies face in the United States. 
In many instances, the international agencies have devel-
oped or are developing innovative solutions to these 
problems. The highway agencies and their industry partners
have become more aware of their customer needs and have
developed a philosophy of network management to meet
these needs. The Highways Agency in England perhaps 
states its objectives best through the key performance 
indicators (KPIs) it attempts to measure for each project and
service provider:
� Client satisfaction with the product
� Client satisfaction with the service
� Predictability of time
� Predictability of cost
� Safety
� Process improvement (defects)

Construction Management Methods that Promote
Alignment of Team Goals
Although traditional construction management methods
under design-bid-build delivery ensure competition in 
bidding and minimize the transfer of risk to the private sec-
tor, they can often result in an adversarial, or even litigious,
relationship between the public and private sectors. Some
international agencies use alternative construction manage-
ment techniques that may limit competition and transfer
more risk to the private sector when compared to traditional
U.S. methods, but they believe that their techniques are
more efficient, more sustainable, and/or deliver better 
value to customers in the long term through the creation 
of partnerships with the industry that incentivize contractors
and the supply chain to focus on outcomes of customer-
oriented goals.

Integrated Use of Risk Analysis Techniques
The international community has an awareness of risk 
analysis and allocation techniques not present in all
of our U.S. highway agencies. The HA in England
has developed HARM to model the uncertainties of
estimates for cost and time to ensure robust and realistic
budgets for publicly financed projects. The Ministry of
Transport, Public Works, and Water Management in the
Netherlands has developed the Public Sector Comparator
and the Public-Private Comparator to assist with these
same decisions. Both agencies have dedicated staff members
that assist project teams in identifying and quantifying
project risk using probabilistic techniques, and then
choosing delivery and contracting strategies that
can best control and mitigate these risks.

Strategic Use of Alternative Delivery Methods
The agencies visited on this scan all used a balanced
approach to project delivery methods. The scan team 
witnessed the entire spectrum of traditional and alternative

�The European and U.S. 
transportation communities
are quite similar in terms
of the political, financial,
and resource challenges
they face.

�The U.S. scan team
discovered a more spirited
effort of long-term
partnership and collabora-
tion between the public
and private sectors.



methods, including design-bid-build, design-build, 
design-build-operate, and a variety of public-private partner-
ships. The team also found a number of new methods that
allocate more risk to the private sector and/or create more
motivation for total life cycle maintenance and operation
solutions from the private sector. Of particular interest to the
team is the HA’s ECI delivery method in which design and
construction professionals are selected early in the project
development process through a qualifications-based selec-
tion. They then develop an open book target 
pricing system during design development in conjunction
with the HA.

Procurement Systems that Set Framework for Success
While the traditional U.S. low-bid procurement system is
employed abroad, the majority of countries visited on this
scan use a best-value procurement system as their standard
procedure. Procurements based solely on qualifications 
(without a bid price) are also in use in compliance with
European procurement directives. Best-value methods use 
factors in addition to price for the selection of teams. These
additional factors include team qualifications, past perform-
ance, design alternatives, and a number of other items based
on the needs of a particular project. The Ministry of
Transportation in Ontario, Canada, has developed a RAQS
to rate contractors on past performance. These ratings are

used to adjust prequalifi-
cation ratings for bidding
purposes. England’s HA
recently developed a CAT
in which it scores 
company management
practices and combines
this score with past 
performance to select
designers and 
contractors in a purely
qualifications-based
selection for all major
projects. An overriding

objective of these procurement systems is to create trust 
and long-term partnerships between the agencies and the
industry. In addition, by receiving competitive proposals 
that are evaluated on factors such as quality or traffic 
management plans, the owner can align the
procurement with the project and customer goals
at the earliest stages.

Contract Payment Methods that Support Alignment 
and Trust
Procurement systems start the project team on the road to
success, and payment methods complete the cycle by creating
incentives to meet customers’ needs. Unit-price contracts used
in the United States allocate the risk for quantity variations
appropriately, but they miss opportunities to provide 

incentives for early completion of project milestones or to
minimize impact to the traveling public. Lump-sum payments
are being used abroad to create milestone incentives for 
project completion. The Scottish Executive does not use unit
prices for contractor payment, but rather creates a series of
completion milestones for which it makes lump-sum payments.
The agency believes this minimizes its administrative burden
and incentivizes the contractor to complete the milestones
efficiently. Both the HA in England and the Ministry of
Transport, Public Works, and Water Management in the
Netherlands use congestion pricing incentives/disincentives 
for payment on privately financed projects that impact the
traveling public. The congestion payment mechanisms are in
direct alignment with the customer-focused goals repeated
throughout this study.

Delegation of Traditional Highway Agency Functions 
to Promote Efficiency
The private sector partners of the international highway 
agencies involved in this scan conduct many construction
management tasks traditionally done by State highway agen-
cies in the United States. The motivation for this transfer of
roles stems from a reduction in agency staff and/or a belief
that the contractors can perform these tasks more efficiently.
For example, the use of milestone and lump-sum payments
allows contractors to invoice for completed work with less
verification required by the owner than in traditional U.S.
contracts. Notably, more quality management is done by the
contractor abroad than in the United States. The agencies
rely on contractor-designed quality management systems that
are in accordance with the procedures they submit in the
project proposal. Under these systems, a third party audits
the contractors. The use of best-value procurement and past
performance in selection allows the agencies to take on more
of a quality audit role during construction. All of the coun-
tries participating in this scan noted the use of International
Organization for Standardization (ISO) certification as an
important element of more dependence on contractor 
quality management.

A Philosophy of Network Management
The need to maximize the efficiency of aging highway 
infrastructure coupled with a steady reduction in staff 
have driven a number of the international highway agencies
toward a philosophy of network management. With this 
philosophy, the contracting agency’s primary focus is the
efficient operation of the transportation system through
packaging and managing project delivery strategies that 
provide for optimal performance. Many of the host countries
have turned to the private sector for delivery functions that
formerly were self-performed, such as planning, design, 
construction management, operations, and maintenance.
These contracting agencies now rely on the private industry
to provide all of the necessary technical support and contract
management ability. As a result, the contracting agency
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�The majority of countries
visited on this scan use 
a best-value procurement
system as standard 
procedure. 

�Procurement systems 
start the project team on
the road to success, and 
payment methods 
complete the cycle.
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focus has shifted from contract compliance for individual
services to management of the network by integrated 
service contracts. 

For example, the English HA previously experienced 
problems with the traditional design-bid-build project delivery
system. This included cost overruns averaging 35 percent,
schedule delays, cutthroat competition precipitating 
adversarial relationships, and the inefficient use of the 
industry’s expertise for constructibility and innovation.
Recognizing that many of these issues were inherent in the
traditional project delivery system, the HA established a 
multiyear plan to change its method of managing the 
transportation network and delivering projects through 
a variety of strategies, including design-build contracts, 
managing agent contracts, early contractor involvement, 
and design-build-finance-operate contracts.

Greater Partnership Between Public and Private Entities
The project delivery and construction management methods
the team observed on this scan have led to a more spirited
effort of long-term partnership and collaboration between the
public and private sectors. The agencies are very conscious of
how their procurement and construction management methods
affect their design and construction professionals and supply
chain. By working toward longer-term partnerships, the agen-
cies have worked with the private sector to better understand
customers’ needs. The strategic application of delivery 
methods that promote life cycle solutions, the use of qualifica-
tions and past performance in procurement, and the delega-
tion of traditional highway agency construction management
functions to the private sector all have contributed to a closer
relationship between the public and private sectors in a 
sustainable manner.

Recommendations
The construction management scan team was composed of
Federal, State, local, industry, and academic members with
more than 100 years of combined experience in the design
and construction of highway projects in the United States.
Through this focused research study, the team has gained a
fresh perspective on how the U.S. highway industry can
change to achieve more productive partnerships and alignment
toward customer-focused goals. The team’s recommendations
offer a challenge to highway construction professionals to
change current construction management practices that create
adversarial relationships. The team’s recommendations are list-
ed below and fully explained in Chapter 5.
� Align team goals to customer goals. 
� Develop risk assessment and allocation techniques.
� Strategically apply alternative delivery methods.
� Enhance qualification-rating processes.
� Use qualifications in procurement.
� Pilot early contractor involvement.
� Apply alternate bids/designs in procurement.
� Conduct preproposal meetings.

� Apply more contractor quality management.
� Use appropriate alternative payment methods.
� Work toward warranties and life cycle responsibility.

Implementation
The scan team is committed to implementing its recommenda-
tions with the industry in the coming months and years. The
Federal, State, industry, and academic members of the team
are actively transferring the lessons learned in this scan to the
U.S. highway industry. Three critical tools to realize the team’s
recommendations are listed below and full explained in
Chapter 5.
� Expert technical group 
� Pilot studies
� Conferences and focused workshops



BACKGROUND AND PURPOSE

Construction management is a critical element 
for the successful completion of any highway
construction project. Construction management
procedures are rapidly changing in the United
States. Alternative procurement systems and con-

tracting procedures for project delivery have become part of
the U.S. highway construction program. These delivery meth-
ods include the use of nonconventional procedures such as
design-build contracts, public-private arrangements, mainte-
nance and warranty requirements, and use of third-party con-
sultants to perform contract management.

These new project delivery methods will require changes 
in the conventional construction management practices that

public agencies use to
ensure appropriate project
delivery, contract compli-
ance, and quality 
assurance. The Federal
government and State
transportation agencies are
developing policies and

procedures to address these evolving delivery methods. Critical
components of these new methods include the 
changing relationships among public agencies, contractors,
and private engineering firms, including risk allocation
processes, quality control/quality assurance, and general 
contract administration procedures.

The international highway community has developed 
construction management procedures in an environment of
what the United States would consider alternative procurement
and contracting procedures. Recognizing the similarities and
benefits that could result from an examination of international
construction management procedures, a diverse team 
of experts was assembled to research, document, and promote
the implementation of international best practices that might
benefit U.S. industry.

In May 2004, a U.S. team traveled to Canada and Europe
to conduct a scan of construction management practices for
effective project delivery, contract compliance, and quality
assurance. The purpose of the scan was to review and 
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�New project delivery
methods will require
changes in conventional
construction management
practices.

document international policies, practices, and technologies
for potential application in the United States. The team 
conducted meetings with government agencies, academia, and
private sector organizations involved in construction manage-
ment efforts, and visited sites where alternative technologies
and practices were being applied. The Federal Highway
Administration (FHWA) and the American Association of State
and Highway Transportation Officials (AASHTO) jointly 
sponsored this study with the National Cooperative Highway
Research Program (NCHRP).

Methodology
The construction management scan was selected by the
Transportation Research Board’s NCHRP Panel 20-36 from a
number of competing proposals for the 2004 funding cycle.
Upon acceptance of the proposal, two scanning study
cochairs were named representing the funding agencies:
Steven DeWitt, director of construction for the North
Carolina Department of Transportation (DOT), and Gerald
Yakowenko, contract administration engineer for FHWA’s
Office of Program Administration. They joined public and 
private sector representatives from a cross-section of the
industry. Team members are shown in figure 1 and their
affiliations are listed on the following page. Complete 
contact information and biographical sketches for 
the scan team members are in Appendix A.

Figure 1. U.S. scanning team.

C H A P T E R  1



2 CHAPTER 1

The next step was to conduct a desk scan to select the
most appropriate countries for the scan team to study. The
objective of the study was to maximize the time spent by the
panel reviewing its topics of interest. This desk scan employed
a three-tiered methodology of 1) literature review, 2) e-mail
surveys, and 3) synthesis. This methodology provided for data
collection from government agencies, professional organiza-
tions, and experts abroad who are most advanced in the scan

topic. The desk scan was very revealing. A number of countries
have unique transportation agency roles and responsibilities
that could provide insight into the future roles of stakeholders
in the U.S. highway industry. A number of countries also are
breaking new ground in the area of contract administration
and quality compliance. The desk scan also revealed numerous
U.S., Canadian, and European contacts who provided inter-
views to help select the final countries to visit. For a copy of
the 2003 Construction Management Desk Scan, contact the
FHWA Office of International Programs at international@fhwa.
dot.gov or http://www.international.fhwa.dot.gov.

The results of the desk scan were presented to the U.S.
scanning team at a meeting in Washington, DC, to select the
host countries. In addition, the team used the meeting to
finalize a panel overview document, which was sent to the
host countries to prepare them for the U.S. delegation. The
panel overview explained the background and scope of the
study, sponsorship, team composition, topics of interest, and
tentative itinerary.

Before conducting the scanning study, the team prepared
a comprehensive list of amplifying questions to further
define the panel overview and sent it to the host countries.
Some of the host countries responded to these questions in
writing before the scanning study, while others used the
questions to organize their presentations. The team attempt-
ed to craft the questions precisely enough to not miss any
information that it anticipated, yet open-ended enough that
new ideas the team had not envisioned could be brought to
light by the host countries. The team was successful in its
assembly of the questions, as documented throughout this
report. Appendix B contains the amplifying questions sent to
the host countries.

The delegation traveled to Canada and Europe from 
May 13 to 30, 2004. The team’s study consisted of a combina-
tion of meetings with highway agencies and practitioners, and
site visits. The scan team visited or conducted meeting with
international organizations from the following:
� Toronto, Canada
� Munich, Germany
� Cologne, Germany
� Manchester, England
� Edinburgh, Scotland
� Glasgow, Scotland
� The Hague, Netherlands
� Helsinki, Finland

Reader’s Guide to the Report
The report combines definitions and case study examples 
of construction management techniques in Europe with 
critical analysis of the applicability of these techniques to 
U.S. contracting. When possible, parallel examples from the 
United States are provided to amplify those techniques 
that are directly applicable. The report is organized into 
preconstruction, construction, and postconstruction aspects 
of construction management.

Steven D. DeWitt, P.E. (cochair)
Director of Construction
North Carolina Department of Transportation

Gerald Yakowenko, P.E. (cochair)
Contract Administration Engineer
Office of Program Administration
Federal Highway Administration

Keith R. Molenaar, Ph.D. (report facilitator)
Assistant Professor
University of Colorado at Boulder

Thomas R. Bohuslav, P.E.
Director, Construction Division
Texas Department of Transportation

Tucker Ferguson, P.E.
Chief, Contract Management Division
Pennsylvania Department of Transportation

Eugene Hoelker, P.E.
Construction and Contract Administration Engineer
Federal Highway Administration Resource Center

Greg L. Schiess, P.E.
Pavement Management and Materials Engineer
Federal Highway Administration Florida Division

John M. Smythe, P.E.
Construction Engineer
Iowa Department of Transportation

James E. Triplett, P.E.
President
United Contractors
Representing Associated General Contractors of America

Richard Wagman
Chairman and CEO
G.A. & F.C. Wagman, Inc.
Representing American Road and Transportation Builders
Association
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INTRODUCTION

Construction management involves the oversight
of the physical construction of a highway proj-
ect. While the majority of construction manage-
ment activities occur during the construction
phase, a successful construction management

process begins long before contracts are executed and physical
work begins. The framework for construction management suc-
cess begins in the planning and design phases. It is at this
point when staffing issues are addressed, project delivery
methods are chosen, procurement processes are defined, and
risk allocation and management strategies are determined.

These construction man-
agement planning issues
allow for successful con-
struction management to
occurring during the
construction execution
stage.

This purpose of this
chapter is to present the
findings from the inter-
national case studies on

the preconstruction aspects of construction management. This
chapter begins with a description of the general context of
transportation in the countries involved in the scan to provide
a better understanding of why some of their construction man-
agement practices exist. The remaining sections of this chap-
ter detail the most important aspects of preconstruction plan-
ning for construction management. A discussion of staffing
finds that many U.S. construction management functions tra-
ditionally performed by highway agencies are being performed
by private sector partners abroad. Project delivery is the next
point of discussion, and the scan team found a strategic appli-
cation of multiple project delivery methods by international
agencies, as opposed to the traditional one-size-fits-all

approach in the United States. Procurement turned out to be a
major topic with all countries. The scan team found that inter-
national transportation organizations use many factors in
addition to price when selecting contractors. The chapter con-
cludes with observations on risk allocation and management.
Examples of sophisticated risk analysis tools are presented and
could have immediate application in the United States.

General Context
The general context of construction management involves the
key aspects of how transportation construction management is
positioned within the political, economic, and technological
structure of a country. To adequately discuss international con-
struction management procedures, it is important to under-
stand such items as owner structure, market structure, market
competition, contractor associations, funding structure, and
the roles and responsibilities of the other primary stakeholders
in the transportation life cycle in each country. Table 1 pro-
vides a link to the Web site of each transportation organiza-
tion the scan team studied. Table 2 provides a summary of the
various countries’ characteristics that relate to construction
management.

Although the environments vary, as seen in table 2, the
international countries are surprisingly similar to the United
States. All of the countries have a free market economy. Most
have similar central government structures for funding, setting
policy, and planning. All of the countries rely on private con-
tractors for construction of capital facilities. The scan team
also quickly realized that the drivers for change in Europe are
similar to those in the United States. The most significant
drivers of change confronting Europe include the following:
� Growing infrastructure needs
� Inadequate public funds
� Insufficient and diminishing staff
� Lack of innovation in addressing project needs
� Slow product delivery and delays
� Adversarial relationships 
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�Construction management
is an essential element of
successful highway con-
struction.

�New project delivery meth-
ods are forcing changes in
conventional construction
management practices.



� Cost overruns 
� Claims-oriented environments 
� Perceived lack of maintenance efficiency
� New European Union directives
� User frustration

Some notable differences that exist between the United
States and a number of the host countries merit discussion.
The level at which the central government participates in the
development of specifications and designs varies. Germany
exhibits the most control over plans and specifications in tra-
ditionally delivered projects, while England or Scotland may
give the most latitude to the industry in this area. In the area
of public-private partnership (PPP) projects, England has the
most aggressive program with a target of 25 percent of the
10-year plan works dedicated to PPPs. It yields much of the
design work to the private sector on its nonpublic projects,
working to published standards or agreed-on deviations from
these standards. With the exception of Scotland, all of the
other countries have relatively little experience with private
finance initiative/public-private partnership (PFI/PPP) proj-
ects. All of the other countries have relatively little experience
with PPP projects.

The current U.S. system varies, but might be most closely
related to the German or Dutch system of design and construc-
tion. The most significant difference between the host coun-
tries and the United States is the other countries’ allocation of
maintenance operations to the private sector. Germany most
closely resembles the United States in that it maintains its

highway networks through government employees. The rest of
the countries rely on the private sector for essentially all high-
way maintenance. This is accomplished through a series of
term maintenance agreements in which routine maintenance
and repair is done in accordance with performance contracts.

Staffing
Staffing and workforce issues affect agencies’ ability to deliver
and maintain transportation infrastructure. Agencies must
maintain a high-quality staff to accomplish goals. U.S. agen-
cies have traditionally maintained design and construction
administration staff in-house to ensure quality and consisten-
cy. As U.S. transportation agencies shift from a new construc-
tion mode of operation to one of system preservation, much of
the planning, design, and construction work is being out-
sourced, reducing the hands-on opportunities attractive to
engineers and technicians.1 Maintaining a high-quality staff is
not only an issue for the highway agencies, it is also an issue
for consulting firms that work with the highways agencies. The
international agencies and consultants on the scan were asked
about how they maintain quality staff, both in-house and with
consultants, to meet agency goals and customer needs.

The international highway agencies are experiencing
staffing issues similar to those found in the United States,
and are dealing with it in several ways. No one solution
exists for the amount of work outsourced to the private sec-
tor versus the work kept in-house. Table 3 (see page 9) 
provides a summary outsourcing analysis from the agencies

COUNTRY LINKS TO TRANSPORTATION ORGANIZATIONS

Canada Ontario Ministry of Transportation
http://www.mto.gov.on.ca/english/index.html

Germany German Ministry of Transport, Building, and Housing
http://www.bmvbw.de/

Bavarian Ministry of the Interior—Building, Highways, and Bridges
http://www.stmi.bayern.de/english/highways

Strassen NRW
http://www.strassen.nrw.de/siteinfo/about.en.html

England Highways Agency of the Department for Transport
http://www.highways.gov.uk and http://www.dft.gov.uk

Scotland Scottish Executive Enterprise, Transport, and Lifelong Learning Department
http://www.scotland.gsi.gov.uk/About/Departments/ETLLD

The Netherlands Ministry of Transport, Public Works, and Water Management (Rijkswaterstaat)
http://www.verkeerenwaterstaat.nl and www.rijkswaterstaat.nl

Finland Finnish Road Administration
http://www.finnra.fi/eindex.htm

Table 1. Links to transportation organizations involved in scan.

1 For more information on staffing issues in the United States and abroad, see European Practices in Transportation Workforce Development, International
Technology Program, Federal Highway Administration, Washington DC, June 2003.
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ONTARIO MINISTRY OF
TRANSPORTATION GERMANY ENGLAND

Primary Funding � About 95 percent of the
funding is provided by the
individual provinces, with
5 percent assistance from
the Canadian government.

� Funding is provided by the
central government for 16
states (Länders).

� Funding is provided by the
central government and
private funds through the
Private Finance Initiative.

Owner Structure � Provincial highway 
program
�Ontario does not have a

national highway system
similar to the U.S. system.

� States administer construc-
tion and maintenance
activities for federal 
interstates and highways
on behalf of the federal
government.

� The central government
administers design and
construction of the core
network through the
Highways Agency, which
reports to the Secretary of
State for Transport.

Market Structure � Free market.
� About 50 firms have road

construction capabilities.
� There are about 100 

construction contracts per
year with an average size 
of $5 million to $10 
million and large projects
of $50 million.

�Member of the European
Union.
� Free market.
� About 3,500 firms have

road construction 
capabilities.

�Member of the European
Union.
� Free market.
� About 25 to 30 major

firms have road construc-
tion capabilities in addition
to the smaller contractors.

Roles and responsibilities
of the primary 
stakeholders in the 
transportation life cycle

� The provincial govern-
ment finances and owns
the transportation system
with the exception of a
new privatized road.
� The ministry’s role is 

primarily asset manage-
ment, standard setting, and
contract management.
� Consultants are employed

for design, testing, and
construction management.
� Construction contractors

are an approximately equal
split of both union and
nonunion.

� The federal government
finances and owns the
transportation system,
interstates and federal
highways, with the excep-
tion of a few tolls. State
roads belong to the
Länders, and link roads
belong to administrative
districts.
� The states set construction

specifications and supervise
construction.
� The states operate and

maintain the network with
the exception of tolls.

� The central government
finances and owns most of
the transportation system
with the exception of tolls
and shadow tolls.
� The central government

sets the bidding parame-
ters, and the agency sets
construction specifications
and supervises with 
consultant support con-
struction of design-build
contracts and PPPs.
� The private sector main-

tains the roads through a
series of term maintenance
contracts and PPPs.

Table 2. Context of transportation in host countries.
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SCOTLAND THE NETHERLANDS FINLAND

� Funding is provided by the
central government for the
national trunk road network
with some private funds
through PFI/PPP.

� Funding is provided by the
central government for the
national highways.

� Funding is based mainly on
appropriations allocated in
the annual state budget.

� The central government
administers design and 
construction through the
Department of Enterprise,
Transport, and Lifelong
Learning, which reports to
the Scottish Executive.

� The central government
administers design and 
construction through the
Ministry of Transport,
Public Works, and Water
Management.

� The central government
administers design and 
construction through 
the Finnish Road
Administration, which
reports to the Ministry 
of Transport and
Communications.

�Member of the European
Union.
� Free market.
� About 10 construction 

contractors typically work
on major projects.

�Member of the European
Union.
� Free market.
� Contractors range from a

few (five or six), large, inter-
nationally operating ones to
about 6,000 small ones.

�Member of the European
Union.
� Free market.
� Five to six large national

contractors and numerous
smaller contractors.

� The central government
finances and owns 3,500
kilometers of trunk roads,
and 32 local authorities own
about 50,000 kilometers of
local roads.
� The central government

sets construction specifica-
tions and supervises 
construction of trunk roads
using private sector or local
authority agents.
� The Scottish Executive

oversees policy and 
legislation relating to
Scotland’s four toll bridges
and two toll roads.

� The central government
finances and owns most of
the roads in the state trans-
portation system.
� The central government

sets construction 
specifications and supervises
construction.
�Use of PPPs is very small

(less than 3 percent of state
roads), with the state setting
the policy on these roads
and the use primarily being
on major roads and tunnels
with tolls or shadow tolls.
� The private sector main-

tains the roads through a
series of term maintenance
contracts.

� The central government
finances and owns most of
the transportation system
with authority distributed to
nine regions.
� The central government

sets construction specifica-
tions and supervises con-
struction, with the exception
of design-build contracts
and a small number of
PPPs.
� The private sector main-

tains the roads through a
series of term maintenance
contracts and a small num-
ber of PPPs.
� Private sector consultants

are employed for 
testing, oversight, and 
spot-checking.
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Construction management staffing has become a significant issue in U.S. highway agencies. State highway agencies
are being required to build more with fewer staff. Historically, agencies have maintained design and construction
administration staff in-house to ensure quality design and construction. However, increasing industry demand for
engineers and technicians, more competition for workers, a large number of retirements, the need for broader skill
sets, and different expectations of young engineers are making it difficult for some agencies to maintain an appropri-
ate staffing level. For example, State DOT full-time employment has dropped 5.3 percent while budgets have
increased 56 percent (FHWA 2003). Figure 3 shows a case study from the Michigan DOT. From 1974 to 1994, the
agency’s full-time equivalent engineering staff dropped from about 5,200 to 3,200. At the same time, its expenditures
more than doubled. While the Michigan example is somewhat extreme, U.S. highway agencies generally are being
challenged to maintain appropriate staffing levels to meet their customers’ needs.

U.S. PARALLEL STAFFING ISSUES

Figure 3. Example of staffing issues in the United States. (Michigan DOT)

involved in this scan. The first column of the table lists plan-
ning, design, and construction activities, which 
traditionally have been done with agency staff in the United
States. The remaining columns list the approximate amount of
work outsourced to the private sector. The percentages are
only estimates provided by the international highway agency
interviewees, but they provide a good reflection of the overall
use of in-house staff versus consultants.

As seen in table 3, some international agencies are quite
similar to U.S. highway agencies in their use of private sector
consultants, while others have almost completely outsourced
traditional highway agency functions. Germany and the
Netherlands are most like the United States in their approach
to design and construction staffing. They maintain a higher

level of in-house engineers to perform design and construction
administration. The Bavarian highway agency in Munich,
Germany, performs about 30 percent of its design for inter-
states in-house and about 70 percent for federal highways and
state roads. No consultants are used for any aspect of project
delivery, except for areas with highly specialized designs or
extremely unique or difficult components. Germany also main-
tains its system with state staff, but it is the only country that
still performs that function. The Netherlands is being down-
sized by almost 20 percent, primarily through retirements and
phasing out of positions, but it recognizes the need to main-
tain expertise and involvement in the technical aspects of the
program. It is maintaining areas of expertise in specialized
areas such as bridges and tunnels. Finland has a relatively



small agency staff, but it prefers to maintain construction
management functions in-house. Finland has a goal of less
government involvement in transportation projects in the
future and is working on procurement strategies and longer-
term agreements with consultants to support a reduction in
staff from its current size of about 1,000 employees.

England and Scotland are perhaps the most different from
the United States in their use of in-house staff. The Private
Finance Initiative of 1991 and a series of other issues have
led the Highways Agency in England to outsource 95 percent
of its expenditures. It has only a small engineering staff in-
house, and has changed from the role of providing engineering
functions to overseeing them. The agency considers itself a
network operator rather than a provider of engineering servic-
es. The scan team observed that the Highways Agency antici-
pates and is comfortable with losing technical expertise over

time while focusing more
on director/management
expertise. Likewise,
Scotland uses consult-
ants or local authority
agents for almost its
entire planning, design,
and construction needs.

The Scottish Executive Transport Group oversees the country’s
entire highway operation with just over 50 engineering and 50
administrative employees.9 Before 1990, the Scottish Executive
did more engineering in-house, but it has been transferring
roles and responsibilities to the private sector in an effort to
reduce staff. The Transport Group’s staff is responsible for

management, maintenance, design and construction, stan-
dards, and procuring, accounting, and evaluating the delivery
of projects and contractor/consultant performance.

Recently, Ontario has been moving toward the English and
Scottish models. The Ministry of Transportation made a decision
to outsource its operations in 1996. This decision was driven by
an economic analysis. The government determined that the pri-
vate sector could conduct the ministry’s functions much more
economically. The goal of this outsourcing was to gain a 5 per-
cent savings. Officials stated that they have witnessed a 12 per-
cent cost savings in these functions from 1996 to 2004 because
of outsourcing. They still maintain a staff of about 2,400.

Generally, all of the international highway organizations
involved in this scan are experiencing a reduction in internal
staff and an increase in the use of consultants. Even the
Netherlands and Germany, which as stated previously most
resemble the United States in their approach to staffing, are
changing. At the time of this report, the Dutch were reorganiz-
ing the transportation department to focus more on its core
business, which they define as network management. This
includes a change in staffing. New staff members will be incor-
porated, part of the present staff will be trained, and some will
have to find new opportunities in other organizations.
Rijkswaterstaat will downsize from about 11,000 employees in
2004 to about 8,000 in 2008. In Bavaria, staff declined about
18 percent (about 1,350 persons) between 1994 and 2004 to
7,000 at two motorway (interstate) head offices, 23 district
road offices, and 42 motorway and 91 road maintenance
depots. Bavaria continues to witness a staff reduction through
fluctuation (meaning the agency is taking on fewer staff than
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Table 3. Construction management outsourcing analysis.

OUTSOURCING
ACTIVITY ONTARIO GERMANY ENGLAND2 SCOTLAND THE

NETHERLANDS FINLAND

Design 80-90% 30-100%3 100% 100%4 70%5 100%

Testing 100% 50% 100% 100%6 100% 100%

Construction 100% 100% 100% 100% 100% 100%

Construction
Contract
Administration

95% 0% 90% 100% 50% 0%

Maintenance 100% 0%7 100%8 100% 100% 100%

2 95 percent of the Highways Agency’s expenditures go to private firms.
3 Road design totals 40 percent (the design finished before bidding, such as traffic analyses, dimensioning of road and traffic-joints, number of lanes, etc.), con-

struction design 30 percent (the design after bid, such as preliminary calculation of statics, masses, costs, etc.), geotechnical survey 100 percent, final plans and
quantities of construction 100 percent, statics testing/structural analysis 90 percent.

4 No design is done with government staff. Designers are also retained to monitor construction onsite.
5 By 2007, the Netherlands expects to do only 2 percent of design.
6 Contractor verifies testing though a client representative. Third-party United Kingdom Certified Testing (UKAST) contractors do this task.
7 In some Länders, maintenance activities are accomplished through a combination of the transportation agency and contractors with agency oversight.
8 Both maintenance operations and management of maintenance are outsourced.
9 Development of technical standards is funded by the Department for Transport and carried out by England for Scotland, Wales, and Northern Ireland, who par-

ticipate in a review function.

�All of the international
highway organizations
involved in this research
are experiencing a
reduction in internal staff.
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it is losing through retirement). The agency also is experiment-
ing with reforming the road administration to meet the chal-
lenges of the future. Bavaria has established a task force for
implementing the A-Model, described in this chapter. Per direc-
tives from the German government, the agency is focusing this
task force on delivering, operating, and maintaining the high-
way network. The task force is designed to operate like a typi-
cal business in the private sector with strategic planning, per-
formance measurements, and audited financial statements.
Administrative and operative centers are designed to generate
a profit or essentially operate as nonprofit within budget, and
have primary objectives to motivate staff, encourage innova-
tion, and be result oriented and customer focused. While this is
only an experiment, the team observed that Germany, like the
other countries involved in this scan, is using the private sec-
tor more for functions traditionally done by highway agency
staff in the United States.

The scan team was also interested in how international
highways agencies maintain high-quality staff, both internally
and in their consultants, to achieve their agency goals.
Internally, the agencies have training programs similar to
those of U.S. agencies. The Bavarian highway agency requires
one week of continuing education per year. Technicians attend
technical training courses annually. The U.K. Highways Agency
uses mentoring programs for new entrants and promotions, as
well as informal annual training requirements and refresher
seminars to maintain a trained staff. In addition, the
Highways Agency uses industry workshops and surveys to
obtain feedback from the private sector and determine areas
for staff and/or policy and procedure improvement, thereby
letting its partners help determine the education and training
needed. The Scottish Executive uses mentoring programs as
well as informal annual training requirements to maintain a
trained staff with effective management skills rather than
technical experience and expertise, although it values its
intelligent client role. The Scottish Executive obtains feedback
from the private sector with informal discussions rather than
formal surveys like the English Highways Agency. The Dutch
are implementing an extensive training program for the new
contract delivery programs that includes mentoring and in-
house training. They have what most U.S. agencies would con-
sider traditional technical training and seminars.

The international agencies involved in this scan are experi-
encing staffing challenges similar to those found in the United
States. All of the agencies have experienced downsizing in
staff over the past 10 years and an increased use of consult-
ants for traditional construction management activities. For in-
house staff, the agencies use training methods similar to
those found in the United States. For consultants and industry
partners, the agencies use a variety of what U.S. agencies
might consider nontraditional project delivery, procurement,
and quality assurance processes.

Project Delivery
All of the international agencies involved in this scan strive to
use a balanced approach to project delivery. The scan team
witnessed the entire spectrum of traditional and alternative
methods, including design-bid-build, design-build, design-
build-operate, and a variety of public-private partnerships. The
team also observed a number of new methods that allocate
more risk to the private sector and/or create more motivation
for total life cycle maintenance and operation solutions from
the private sector.

The purpose of this section is to describe the international
project delivery methods found on this scan, specifically as
they impact construction management methods. A brief dis-
cussion of delivery methods for each country is provided. One
particularly interesting delivery method, the Highways
Agency’s Early Contractor Involvement method, is described in
more detail because the scan team believes it is an innovation
in project delivery that could promote better construction
management practices. The project delivery methods are dis-
cussed in order, beginning with those that most resemble the
traditional U.S. delivery method, including design-bid-build
delivery with agency design and inspection, low-bid procure-
ment, and unit-price contracts, as depicted in figure 4. For a
more detailed description of project delivery methods in
Europe, see Contract Administration: Technology and Practice in
Europe (FHWA-PL-02-016).

Germany
German project delivery methods are the most similar to those
found in the United States. Germany primarily uses a tradi-
tional design-bid-build system with a low-bid procurement,

GERMANY     CANADA     THE NETHERLANDS     FINLAND     SCOTLAND     ENGLAND

Design-Bid-Build Delivery
Agency Design & Inspection
Low-Bid Procurement
Unit-Price Contracts

Design-Bid and PPP Delivery
Consultant Design & Inspection

Best-Value & Quality-Based Procurement
Lump-Sum & Incentive Contracts

Figure 4. Continuum of project delivery methods from traditional to alternative.



but it has a system to allow for alternate designs/proposals to
be submitted at the same time as contract bid submissions
(discussed later in this chapter). Design-build using source
selection is used on a very limited basis for unique and special
circumstances or in emergency situations. Germany generally
maintains its facilities with public sector employees.

Germany plans to use two PPP systems—termed “Model
A” and “Model F”—on federal roads within the next few
years. Model A, expected to be implemented by 2006, will be
used for improving existing facilities. Under this scenario,
the contractor/grantee will be selected on a price, quality,
and time basis, and will be responsible for design/detail,
construction, financing, maintenance, and warranty. The
owner/grantor will collect tolls and establish toll rates for
heavy goods vehicles. The toll actually paid in the section
the contractor is responsible for will be transferred to the
contractor. However, the owner will not guarantee a specific
traffic volume, so the contractor will carry the toll risk. In
addition and in compensation for the missing car toll, the
owner will provide a start-up fee. The contractor in Bavaria
has an option to get maintenance work done by the owner
(via the existing motorway (interstate) maintenance depots)
on a time- and materials-calculated basis.

The first projects of Model F have been implemented. This
method will be used for new routes in charging all kinds of
vehicles. Model F is essentially the same as Model A, but the
contractor will have more risk by being fully responsible for
facility operation, maintenance, and toll collection for about
30 years. The PPP models will be used as pilot projects to fill
in gaps in transportation networks and financing. The contrac-
tor will design, build, finance, and operate the project, and
the owner will “pay” for the work by granting a concession. 

For state roads in Bavaria, another PPP system will be
implemented within the next few years. This model will be
used on smaller but extensive projects to fill in gaps in the
state road network more quickly than could be done by fund-
ing with regular budgetary means. The contractor will build
and finance the project, but the owner will pay for the work
over a 20-to-25-year term out of regular transportation funds
because tolls or similar fees would not be practical. In this
model, the owner will maintain the facility after completion,
but the contractor will be responsible for repairs for 20 to 25
years. The idea is to minimize costs of construction and repair
by joint responsibility. 

Canada
The Ontario Ministry of Transportation project delivery meth-
ods closely resemble those used in the United States, except
that much more of the design and management is outsourced,
as described in the previous section. The primary delivery
method is design-bid-build. The Ministry of Transportation has
experimented with design-build delivery, but it found that
design-build contracts for projects under $20 million are too
labor intensive for the owner at the request-for-proposal (RFP)
stage, given its lean staffing. Although the development of

complete construction documents before procurement is a
longer process, the agency believes it better fits its organiza-
tional structure. It recently completed outsourcing 100 percent
of its maintenance functions. Also, Ontario has entered the
embarked-upon project delivery through public-private part-
nerships (PPP), most notably on the $1 billion, 69-kilometer
407ETR Highway. This has many unique features unlike any
other PPP highway project in the world, and the PPP formed
for this project set a new precedent in risk sharing in the
building and operation of highway infrastructure in Ontario.
The agency did not discuss the project with the scan team
because it is not considered a significant delivery method for
future projects.

An outlook for the Bavarian distribution of project delivery
methods is provided in table 4. The design-bid-build method
will continue to predominate for the next few years, with a
slight increase in the use of concessions. The use of design-
build and performance-based maintenance project delivery is
not anticipated.

The Netherlands
The traditional project delivery method in the Netherlands 
is a design-bid-build system. Design is developed by a govern-
mental engineering department, and construction is completed
by contractors under the supervision of an engineering 
department. This system was standardized and functioned for
about 25 years. The Netherlands, however, is making a major
shift toward design-build in the next 4 years, as shown in
table 5. The primary reason for this shift is a philosophy of
risk shifting to the private sector. The government is also 
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Table 4. Distribution of Bavarian project delivery methods.

DELIVERY TYPE BAVARIA 2004 BAVARIA 2007

Design-bid-build 95—98% 92—95%

Design-build 0% 0%

Performance-based
maintenance contracts 0% 0%

Concessions 0% 3%

PPP/DBFM 2—5% 2—5%

Table 5. Distribution of Dutch project delivery methods.

DELIVERY TYPE 2004 2007

Design-bid-build 67% 2%

Design-build 5% 90%

Performance-based
maintenance contracts 25% 100%

Concessions 0% 0%

PPP/DBFM 3% >3%
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downsizing Dutch public sector engineering staff in an effort
to be more efficient. The Dutch have used design-build-
finance-maintain and other forms of PPPs for two completed
projects, but they have experienced high costs in construc-
tion, while maintenance and management of maintenance with
traffic management may have become too fragmented. They
plan to outsource their maintenance functions completely
through performance contracts, as table 5 shows.

Finland
The Finnish Road Administration uses various forms of project
delivery in the procurement of capital investments. The most
common form of project delivery has been the traditional
design-bid-build method, which accounted for about 75 per-
cent of all projects by quantity and about 35 percent based on
the total expenditure in 2002. Contract development has
advanced toward more integrated methods, such as use of the
design-build project delivery method, which accounted for
about 25 percent of all projects by quantity and about 65 per-
cent of the total expenditure in 2002. Similar to the United
States, construction management at-fee and at-risk project
delivery methods are seldom used.

In the future, new Finnish procurement methods will
include more inclusive agreements with longer service periods
and broader and more inclusive content, as shown in figure 5.

Quality standards will be subjected to end product specifica-
tions (functional or performance requirements), and will also
include more outcome-based criteria. The agreements will
make contractors or service providers responsible for quality
control. This, in effect, will compel service providers to be
responsible for production, monitoring, reporting, and overall
quality requirements.

Scotland
All Scottish transportation projects are delivered with 
lump-sum contracts using design-bid-build, design-build,
design-build-finance-operate, and public-private partner-
ships (e.g., toll road companies). About 70 percent of the
program is delivered using the design-build method, which
began in 1990. In some cases, the local authorities perform
design and procurement functions for coordination purposes
if competent staff is available. For projects under €5 
million, Scotland primarily uses the design-bid-build
process, with a lump-sum bid, and provides 100 percent
plans to the prospective bidders for lump-sum project 
delivery. For projects over €5 million, Scotland uses several
design-build processes and provides specimen/conceptual
plans supported by statutory consents to prospective 
bidders developed by private consultants working for 
the Scottish Executive. 

Figure 5. Future Finnish project delivery methods.
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Since 1990, Scotland has shifted from traditional unit
price design-bid-build to design-build. The owner’s primary
objective for changing project delivery methods was to trans-
fer risk and responsibility to the contractor because of poor
results of past contracts resulting in 30 percent price creep,
compared with 9.5 percent for lump-sum bid contracts and 4
percent for design-build projects. Scotland is very satisfied
with this shift to lump-sum and design-build delivery.

England
The Highways Agency’s (HA) project delivery philosophy is the
most different from the U.S. philosophy. It has made drastic
changes from the traditional design-bid-build method of proj-
ect delivery, which was its primary delivery mechanism until
the early 1990s. The agency delivers the overwhelming majori-
ty of its services through third parties, in particular through
contractors, maintaining agents, and consultants. It now uses
longer-term agreements in project delivery that create partner-
ship and life cycle-based solutions for its customers.

Highways Agency strategically applies a variety of project
delivery methods that create partnership and life cycle-based
solutions for its customers. Each of the basic delivery methods
can vary because of funding sources, time of contract award,
and other procurement or contract issues. The following are
the five basic project delivery methods in use:
� Design-build (DB) contracts on current major improvement

projects
� Early design-build and Early Contractor Involvement

(ECI) as extensions of design-build on the most recent
major improvement projects

� Design-build-finance-operate (DBFO) projects with 
payment mechanisms linked to the level of service to road
users for selected contracts

� Framework10 contracts introduced for regional works 
projects and design services

� Managing agent contractor (MAC)11 contracts for 
maintenance contracts implemented, including the first 
single point supply 
The Highways Agency explains the impetus for this

change in its publication Delivering Best Value Solutions
and Services—Highways Agency Procurement Strategy
(Highways Agency, 2001a):

A succession of major studies during the 1990s highlighted
the inefficiencies of traditional methods of procuring and
managing major projects, in particular the problems 
created by awarding contracts solely on the basis of lowest
price. Experience has shown that this does not provide
value for money in either the final cost of construction or
the through life and operational costs. Relations over this

period between the construction industry and government
departments were also often typically characterized by
conflict and distrust, which contributed to poor perform-
ance particularly in the control of costs.

It is clear that change needs to be led by owners and
they must demand better value and improved performance
from suppliers. In return, owners must demonstrate that
they will act as good employers and will procure work in a
way that allows best value to be delivered and provides
fair rewards for good performance. The Clients’ (or owners’)
Charter plan operated by the Confederation of Construction
Clients will be an important tool for owners to demonstrate
their commitment to best practice.
A discussion of the implications for each of the Highways

Agency’s project delivery methods is not practical in this
report, but many of the details are covered in Contract
Administration: Technology and Practice in Europe (FHWA-
PL-02-016), a report on the 2001 contract administration
scan.12 However, the scan team found the Highways Agency’s
Early Contractor Involvement (ECI) project delivery method of
particular interest. The details of this method are not covered
in the contract administration scan report because ECI was not
yet developed in 2001.

The premise of the ECI delivery method is that traditional
methods create the team much too late in the project devel-
opment. Even in design-build delivery, the Highways Agency
estimates that the design is at least 80 percent constrained
and there is little scope for innovation and consideration of
constructibility, including health and safety planning. In the
ECI delivery system, design and construction professionals are
selected early in the project development process through a
qualifications-based selection process. They then develop an
open book target pricing system in conjunction with the
Highways Agency. A graphical depiction of the traditional 
versus the ECI delivery process is provided in figures 6 and 7
(see page 14).

The scan team visited the pilot for the ECI contract, the
A500 Stoke Pathfinder project. It was named the Pathfinder
project because it was a pilot project to test the early design-
build process. A description of the ECI delivery, which has
evolved from the early design-build process, is provided in the
Highways Agency Procurement Strategy (Highways Agency,
2001a) and reprinted below:

Design and Build—Early D&B
The HA has delivered most major projects since the
mid-1990s using design and build (D&B) contracts with
most risks transferred to achieve greater cost certainty.
The scope for contractor innovation has been limited
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10 The framework contract is an arrangement that allows a purchaser to package its procurement requirements and select one or several suppliers to meet specif-
ic task(s) or order(s) over a period of time.

11 In a managing agent contract, the managing agent is responsible for carrying out all design work, asset inspections, network maintenance management, and
supervision of the term maintenance contractors. The term maintenance contractors are responsible for all routine, cyclical, and winter maintenance, and small cap-
ital maintenance and improvement works.

12The report can be viewed at http://international.fhwa.dot.gov/contractadmin/contractadmin.
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because they have not been appointed until after the
statutory planning stages that establish many constraints.
In addition, improved price certainty has been sought 
by transferring risks, without giving full recognition to 
a contractor’s ability to assess and manage the risks. This

approach does not always support partnership working if
commercial pressures come to the fore. Improved value for
money can be achieved by allocating risks appropriately,
and price certainty delivered by managing the risks in
partnership, supported by incentives.

The earlier selection of a con-
tractor offers considerable scope for
better value, but it is important to
get the right timing. The earlier it
is, the more scope there is for the
contractor to contribute expertise
and innovation, but the time period
to construction should not be too
long. There would be a risk that if a
contractor were appointed too early
they would not be motivated to
contribute their best staff. The long
period before construction could
also make it difficult to maintain
enthusiasm and to retain key staff.

The use of project partnering
arrangements on the HA’s major
projects in recent years has been
beneficial in achieving mutual
objectives for the particular proj-
ects. However, the procurement of
major projects on an individual
project basis means that the part-
nerships and the invested knowl-
edge and experience of team mem-
bers, can be lost to the client if
there is no continuity of work. The
lack of continuity also makes it dif-
ficult for suppliers to plan their
resources and does not encourage
the training and development of
the workforce. This could be
resolved by applying long-term
relationships to the delivery of
major projects.

Actions on Design and Build:
� For publicly funded major proj-

ects, the HA will normally use a
new form of D&B contract, known
as ”early D&B,” where the con-
tractor is involved much earlier in
the planning process. The con-
tractor will be appointed as soon
as possible after identification of
the preferred route and well
before the statutory stages which
normally involve a public inquiry. 
� The contractor selection process

will be based largely on quality,

Figure 6. The Highways Agency’s traditional project delivery approach.

Figure 7. The Highways Agency’s ECI project delivery approach as applied
to the A500 Stoke Pathfinder project.



with the HA seeking to identify a supplier that has all of
the right skills and who is considered most capable of
working in partnership, to identify the optimal solution
and to deliver it as efficiently and safely as possible.

� Suppliers will need to demonstrate good supply chain
management practices as set out in this document. In
particular, the relationship between the contractor and
their designer will be very important and the HA will
require designers to be adequately incentivized to
deliver optimal solutions. 

� The burden of tendering will be kept to a minimum by
avoiding the need, as far as possible, for detailed
design work during the tender stage. 

� Pricing will be based on key cost components and a
process to establish a target cost when the design is
finalized. Target costs will be incentivized in a way
that encourages continual improvement throughout the
development of the project.

� Risk schedules will be developed with offerors as part
of the quality assessment process and also to identify
a fair allocation of risks to the parties best able to
manage them. 

� The HA will develop ways of entering into longer-term
relationships with contractors on the delivery of major

projects to achieve the benefits which are being
achieved on new maintenance contracts and framework
arrangements. Options that will be examined will
include frameworks and the packaging of projects into
long-term programs. 

The scan team found that the early design-build delivery
method used in the Pathfinder project and the ECI process

described above have
substantially evolved
from 2001 when the
Pathfinder project started
and the procurement
strategy was published.
The primary evolutions
stem from a new procure-
ment method called the
Capability Assessment
Toolkit (CAT), which is
described in the next

section, and the application of target pricing instead of 
lump-sum pricing.

In the new ECI target pricing contract, HA tenders the
project with only feasibility plans and selects a contractor/
consultant though a purely qualifications-based procurement
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The Federal Highway Administration’s National Highway Institute is developing a course on Alternative Contracting
(Course No. 134058). Below is a short description of the course. More information is available at
http://www.nhi.fhwa.dot.gov/.

COURSE OBJECTIVE
The estimated 2-day training course will teach participants how to select the appropriate projects for alternative proj-
ect delivery strategies, choose the correct alternative contract provisions, and recognize the legal and programmatic
implications associated with these techniques. The course design will be flexible, allowing the requesting agency to
customize the presentation for increased emphasis on topics of interest to the agency.

The target audience will include FHWA, State, and local highway agency employees, consulting engineers, and
design and construction engineers who work in project development, contract administration, and the management of
highway construction.

The course is expected to cover some or all of the following topics:

U.S. PARALLEL STRATEGIC USE OF ALTERNATIVE DELIVERY METHODS

�Early Contractor Involve–
ment (ECI) project delivery
involves choosing a design-
builder by best-value selec-
tion at the earliest stages of
the project and pricing of
the project through a target
pricing mechanism rather
than a lump sum.

Module I—Introduction
� Traditional contracting concepts
� Drivers for use of alternative methods
� Risk allocation, legal, and administrative issues
� Implementation

Module II—Project Delivery Systems
� Construction management (CM) at risk and

agency-CM
� Design-build (and variations—operate-maintain, 

-warranty)
� Indefinite quantity/indefinite delivery
� Design sequencing
� Public-private partnerships (PPP)

Module III—Procurement Systems
� Cost+time bidding (A+B)
�Multiparameter bidding (A+B+C)
� One-/two-step best value (BV)
� Alternate designs
� Alternate bids 
� Additive alternates 
� Lump-sum bidding
� Negotiated or qualifications-based selection 

(for construction)
� Bid averaging
� Reverse auction bidding
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process to complete the delivery team. When the
contractor/consultant is hired, the project has an approved
budget price. Through additional planning and design, the
delivery team establishes a work estimate that becomes the
contract target price. The target price is then fixed as the
baseline price for the project from that point forward. Various
mechanisms throughout the design and construction project
allow the contractor/consultant to share in savings from this
target price and participate in losses if an overrun is realized,
thereby creating a pain/gain relationship. This policy is
designed to motivate the contractor to assist with the most
economical delivery option for the advance works not included
in the contract target price.

Procurement
The European host countries’ procurement processes vary sig-
nificantly from those found in the United States, and these
variances help promote construction management techniques
that align project team goals with customer needs. In addition
to low-bid procurement, the scan team found widespread use
of qualifications and/or past performance in procurement, use
of best value (price plus nonprice factors) in procurement, and
the use of alternative bids in procurement. While the procure-
ment process occurs before construction management in the
project cycle, the scan team found that it is an integral part
of construction management success. All of the host countries
allow nonprice factors to be incorporated into contractor
selection. These nonprice factors are used to align team goals
with project goals and ultimately customer requirements. All of
the countries, except the Netherlands, have the ability to use
some form of past performance in the procurement. They
noted that these processes are critical to the success of their
construction management programs.

Use of Qualifications and/or Past Performance 
in Procurement
U.S. highway agencies are accustomed to using prequalifica-
tion processes for contractors on an annual basis, but these
processes are usually quite general and not typically used on 
a project-by-project basis. In contrast, all of the internation-
al organizations studied in this scan have the option to

assess qualifications
and/or past performance
in procurement in some
manner on each project.
All of the countries cited
their procurement
processes as a critical
element of success in
their construction man-
agement systems. When
discussing construction
management issues of
quality assurance/quality
control, contract change

processes, environmental monitoring, etc., they frequently
stated that contractors have incentives to perform these
practices well because they know it will affect their ability
to participate in future work, either directly through a past
performance rating or indirectly though an assessment
of their qualifications and capabilities. The Netherlands is
the only country restricted by jurisdiction from using past
performance criteria for selection, but it does use an 
assessment of qualifications in its procurements.

Although quality-minded contractors gain an advantage,
the drawback to using qualifications and/or past performance
in procurement is that it can limit competition. Traditional
U.S. procurement is accomplished through an open bidding
system, which provides opportunity for companies to com-
pete for public dollars. Our highway system has been built,
in most part, by relatively small contractors in a very com-
petitive environment. Contractors win a project by being the
low bidder, not through exceptional performance on past
projects or possessing capabilities in line with a particular
project’s needs. The process can be very different interna-
tionally. The Highways Agency perhaps states this fact most
succinctly in the Highways Agency Procurement Strategy
(Highways Agency, 2001a):

Partnership approach based on long-term 
relationships
The HA has entered project partnering arrangements with
its suppliers on major projects for a number of years. These
have been successful and beneficial through the agreement
of cooperative working arrangements to deliver mutually
agreed common objectives. The HA is now seeking to
develop longer-term partnerships with suppliers which
allow successful teams to be retained and maximum use
made of developed skills and invested knowledge.

Long-term relationships allow the supply chain to be
involved in the development and planning of work 
programs and to deliver them more efficiently and safely.
They also facilitate the recruitment and retention of the
skilled resources needed to deliver the programs.

Selecting and Working with Suppliers
Issue
The new procurement strategy will result in a tendency
towards fewer, better quality suppliers appointed on a
long-term basis. It will be vital that the best suppliers are
employed. There needs to be a clear understanding of what
aspects of quality add real value to the service delivery
and the requirements and procedures need to be consistent
and transparent to suppliers.

Objectives
To ensure that the HA identifies and employs suppliers
that can work in partnership to deliver best value servic-
es and solutions, and to incentivize good performance by
fair rewards.

�Contractors’ ability to 
participate in the future will
be affected by past work,
either directly through 
a past performance rating 
or indirectly though an
assessment of their qualifi-
cations and capabilities.

�The drawback is that the
use of past performance in
procurement can limit 
competition.



To select suppliers on the basis of the optimal combina-
tion of quality and price which for any particular service or
project will achieve the delivery of best value.

To maintain a supplier base that is competitive and
sustainable, and which is motivated to seek work from the
HA and to achieve continual improvement.

The Highways Agency procurement strategy is perhaps the
most different from those found in the United States, but it
does provide an example of how international transportation
organizations are striving to align project team goals with 
customer needs. The scan team found that Germany and the
Netherlands have procurement systems that resemble those
of the most progressive U.S. DOTs and the Federal sector.
Scotland and Finland use qualifications in procurement
because of their extensive use of design-build contracting. 
The Ministry of Transportation in Ontario has developed an
innovative system that it uses to incorporate past perform-
ance and qualifications into procurement of both contractors
and construction administration consultants.

Germany and the Netherlands use prequalification and
past performance in procurement the least. Germany has no
formal or annual prequalification processes, but the owner is
very knowledgeable about its routine contractors’ experience
and abilities. However, the owner will informally request pre-
qualification information with references before awarding dif-
ficult or large projects if it is not familiar with a contractor’s
experience. The references are contacted, experience/ability
informally verified, and if acceptable to the owner, the proj-
ect is awarded. Owners will also deny future bidding privi-
leges if a contractor fails to perform or is not in general
compliance with state policies and procedures.

The Dutch do prequalify contractors on a project basis,
but they do not take past performance into account because
they are restricted by law from doing so. Noncomplex proj-
ects are and will continue to be awarded to the bidder of the
lowest price after an open call for offers. For more compli-
cated projects, a prequalification (short listing) is done after
an open call. The prequalification is based on competence,
but generally not on ideas for the project. After the prequali-
fication, the selection is done on the basis of price and
either a preliminary quality plan and/or a design in the case
of design-build work.

In Scotland, design-bid-build work is treated differently
from design-build work. For design-bid-build work, all 
contractors must submit a standard prequalification question-
naire to be evaluated by the owner and be eligible to receive
tender requests. For design-build work, all prospective bidders
must submit a response questionnaire on a  project-by-project
basis, and the project is then awarded on a best-value basis
as discussed later in this chapter. This is similar to most

States using design-build in the U.S. system, but some
States—such as New Jersey, Ohio, and Pennsylvania—have
procured design-build on a low-bid basis.

The Ontario Ministry of Transportation in Canada has devel-
oped a system to prequalify consultants and contractors called
the Registry, Appraisal, and Qualification System (RAQS). The
ministry uses an annual contractor prequalification system
that is similar to many U.S. systems, but it is a little more
reliant on past performance. All contractors are prequalified on
a basis of financial status, performance appraisals, and infrac-

tion reports at the end of
each project (no inter-
ims), which establish an
overall performance 
rating. The rating is
maintained on a 3-year
rolling average. All 
contractors must have a
financial rating, which is
based on assets and cash.
Contractor’s financial
statements are checked

annually and audited on a random basis. Contractors can bid
only up to their available financial rating, which is a function
of financial rating, penalty adjustments, and work on hand in
all jurisdictions and the private sector. Penalty adjustments are
made for poor performance through an infraction process and
contractor performance rating system.13

The Ministry of Transportation’s use of consultants to 
perform construction administration is also relevant to this
report. These consultants are selected on a combination of
price, performance, and quality—20 percent, 50 percent, and
30 percent, respectively. The system developed for conduct-
ing this assessment is called the Consultant Performance and
Selection System (CPSS), which develops a corporate 
performance rating (CPR). The following is a description of
consultant selection taken from the Consultant Performance
and Selection System Procedures Guide (Ontario Ministry of
Transportation, 2003)14:

Introduction
Past performance is measured by a consultant’s Corporate
Performance Rating (CPR), which is the weighted-average
of a consultant’s appraisals over the last three years.

� Effective January 1, 2001, the ministry modified its con-
sultant selection procedures to take past performance
into account at the Expression of Interest (EOI) and at
the Request for Proposals/Quotation (RFP/RFQ) stages.
The objective is to improve quality of engineering and
related services received and thereby reduce road user
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�The Ontario Ministry of
Transportation in Canada
has developed a system to
prequalify consultants and
contractors called the
Registry, Appraisal, and
Qualification System
(RAQS).

13 The ministry’s use of RAQS has enhanced its prequalification process and allowed it to completely eliminate performance bonding requirements for all construc-
tion contracts—saving about $2 million per year (Minchin and Smith 1999).

14 See the RAQS Web site at https://www.raqsa.mto.gov.on.ca/ (viewed July 2004).
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costs and infrastructure life cycle costs. The revised
consultant selection system is referred to as the
Consultant Performance and Selection System (CPSS). 

Corporate Performance Rating (CPR)
� Past performance is measured by a consultant’s

Corporate Performance Rating (CPR), which is the
weighted-average of a consultant’s appraisals over the
last three years. 

� Appraisals for all types of capital project consultant
assignments are included to calculate corporate CPR 
for each consultant. The CPR of a consultant firm is 
calculated by the following equation:

CPR = 3(Avg. Yr. 1) + 2(Avg. Yr. 2) + 1(Avg. Yr. 3)
6

Avg. Yr. 1 = Average of all appraisals within the most 
recent 12 months 

Avg. Yr. 2 = Average of all appraisals in 12 months prior 
to Year 1

Avg. Yr. 3 = Average of all appraisals in 12 months prior 
to Year 2

� The following applies for calculating CPR:
– When a consultant assignment is completed, an

appraisal will be completed for the prime consultant
only. A prime consultant is defined as the party who
has signed the legal agreement with the ministry.
Appraisals will not apply to sub-consultants. 

– In the case of consortiums or legal partnerships, one
overall performance appraisal rating for the assign-
ment will be completed. This rating will apply to each

member of the consortium or partnership. 
– The ministry’s Registration, Appraisal and Qualification

System (RAQS) automatically calculates CPR on 
a quarterly basis, for each consultant, using past 
performance appraisals (e.g., January 1, April 1, 
July 1 and October 1). 

– Only “approved” performance appraisals are included
in the CPR calculation. An appraisal is “approved” if
the consultant signs off the Performance Appraisal
Form or does not respond within the 30-day time limit
(to request a formal review). In case of a request by a
consultant for a formal review, the appraisal is not
considered approved until the completion of the
regional manager review stage or the Qualification
Committee review stage, depending on how far the
consultant chooses to proceed with the review. 

CPSS Application at the Request for Proposals 
(RFP) Stage 
� The RFP submissions, CPR and prices are scored out of

100 points max for each.
� The highest RFP score, the highest CPR and the lowest

price each are assigned a score of 100 and the other
values are pro-rated lower.

� Weights of 30 percent, 50 percent and 20 percent are
applied to the RFP, CPR and price scores respectively
and the scores are converted.

� The weighted RFP, past performance (CPR) and price
scores are added, and the total is used to rank the
applicants. The highest Total Weighted Score wins the
assignment.

An example of the application of CPSS at the RFP stage is
illustrated in the table below:

If the Total Scores for two or more consultants are tied, the consultant with the lowest price wins the assignment.

FIRM
RTP

TECH.
SCORE

SCORE
OUT OF

100

WGHT.
SCORE
(30%)

PERF.
RATING
(CPR)

SCORE
OUT OF

100

WGHT.
SCORE
(50%)

PRICE
SCORE
OUT OF

100

WGHT.
SCORE
(20%)

TOTAL
SCORE RANK

A 635 100 30.0 3.6 94.7 47.4 78000 73.1 14.6 92.0 1

B 505 79.5 23.9 3.0 78.9 39.5 57000 100 20.0 83.4 4

C 552 86.9 26.1 3.2 84.2 42.1 69250 82.3 16.5 84.7 3

D 575 90.6 27.2 2.9 76.3 38.2 99130 57.5 11.5 76.9 5

E 545 85.8 25.7 3.8 100 50.0 94000 60.6 12.1 87.8 2



The Highways Agency is the most different from the United
States in its use of qualifications and past performance in pro-
curement, as demonstrated in the statements from its procure-
ment strategy at the beginning of this section. It has the
most structured approach to assessing and updating contractor
performance ratings. It is the Highways Agency’s intent to
work only with selected contractors. They maintain a “long
list” or general prequalification of contractors, and then selec-
tively produce a project-specific “short list” to distribute work
to multiple contractors in the marketplace to maintain a
healthy level of competition. As seen in figure 8, companies
are prequalified to the long list on the basis of financial
standing and technical capability. For purposes of the short
list, each company is assigned a “vendor rating” on the basis
of its capability, past performance, and other strategic data.
The Highways Agency Supply Chain Management Team consid-
ers issues such as current backlog and the possibility of over-
dominance or over-reliance in the marketplace when making
the short-list decisions.

To assist in a qualifications-based procurement, the
Highways Agency has recently developed the Capability
Assessment Toolkit (CAT). In essence, CAT is a system for con-
tractors to assess their own capabilities, which are combined
with a past-performance rating to develop a qualification-
based score for procurement. CAT is a very structured qualifica-
tions assessment tool developed in consultation with the
industry. The following is taken from the Highways Agency’s
description of CAT (Highways Agency, 2003)15:

Implementing the Procurement Strategy
As part of the ongoing implementation of the Procurement
Strategy, the CAT has been developed by the Agency’s
Supply Chain Management Team to:

� Improve the consistency, transparency and robustness of
the selection of offerors. 

� Facilitate a program of supplier development aimed at
improving the effectiveness of our suppliers. 
The CAT has been developed in consultation with the

construction industry and incorporates feedback gained
from across the Agency’s procurement practices.

The New Approach to Selecting Offerors
Under the new approach, offeror selection will be a high-
level company assessment that will exclude detailed proj-
ect issues. The aim will be to allow the best and most
appropriate suppliers the most selection opportunities.

How Does the CAT Fit into the Procurement Process?
The new process will use standard selection criteria to pre-
qualify suppliers (step 1) and then capability, past per-
formance and strategic overview information to arrive at a
tender list (step 2).

This process has been designed to reward the most
capable and best performing suppliers, while maintaining
competition in our supply base. It systematically
increases the likelihood of success, by ensuring that the
best and most appropriate suppliers are placed on the
Agency’s offeror lists. The process is consistent and
transparent and allows suppliers to develop realistic and
relevant improvement plans that respond to the feedback
that they receive.

Data obtained from the CAT will initially be used in
major highway procurement exercises, but will be applied
to other work categories in due course.

The new two step process will be used to select suppliers
for tender lists following receipt of expressions of interest.
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PART 1: PRE-QUALIFICATION PART 2: SHORT LISTING TENDERERS

EC Procurement Directive
Selection Criteria

Tender 
List

Expressions 
of 

Interest

Financial Standing
Capability Data (From the CAT)

Past Performance Data

Strategic Overview Data

Technical Capacity
Including Health 

And Safety Aspects

Figure 8. The Highways Agency procurement process. (Highways Agency, 2003)

15 The entire report can be viewed at http://www.highways.gov.uk/business/procure/cat/index.htm.
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Step 1 Prequalification
During this step, suppliers expressing an interest are
assessed as to their financial and economic standing and
their technical capacity, including a strong focus on health
and safety issues. Suppliers must exceed acceptability
thresholds to prequalify.

Step 2 Short-Listing
A single set of validated capability scores will be held for
each company on the Agency’s procurement database. The
scores will relate to the entire company and will normally
be valid for a period of 12 months.

The validated capability scores will be used together
with past performance and strategic overview information
to arrive at the tender list.

This approach will:
� Reduce the time and cost of selecting offeror lists 
� Reduce the number of repetitive actions that are part

of the current process 
� Increase consistency and transparency

Structure of the CAT
The CAT has been developed using the well-established
principles that underpin a number business 
excellence models. The CAT considers what it is that
companies need to do to be effective. It is structured 
as follows:

A Capability Attributes
1. Direction and leadership 
2. Strategy and planning 
3. People 
4. Partnering 
5. Processes 
6. Internal resources

B Capability Indicators
For each attribute, three indicators describe features 
of the capability that could be demonstrated.

C Capability Level Descriptions
For each of the indicators there are five levels of 
capability, 0 to 4.

The documentation making up the toolkit (CAT) is 
in two main parts: 
� Supplier self-score handbook 
� Self-score framework of 18 sheets (1 per indicator)

comprising: 
� Self-score proformas on front of page 
� Next steps proformas on reverse 

The CAT process
The capability assessment process has two distinct stages:
� Supplier self-score 
� Validation by client CAT practitioners 

Self-Score Stage
Companies are asked to score themselves using a CAT
self-score framework and guidelines and return those
scores to the Agency’s Supply Chain Management Team.

Validation Stage
A team of fully trained and briefed client CAT practitioners
will spend time with the companies to validate the self-
scores. The validated scores will be held on the Agency’s
procurement database and will be used in conjunction with
past performance and strategic overview information to
determine tender lists.
The U.S. transportation industry can benefit greatly from

these examples of incorporating qualifications and past 
performance in procurement. While techniques in use by the
international organizations involved in this scan may be pro-
hibited by law in many States, the U.S. transportation industry
can benefit from the experience of these organizations as we
look to the future. The use of qualifications and past perform-
ance in procurement may allow the United States to improve
current construction management techniques. There is 
opportunity for more efficiency, better team alignment and
partnering, and products that better meet our customers’
expectations. Changing to procurement systems like those 
discussed in this section will take an integrated effort
between agencies and practitioners. The change will also take
time to occur so that accurate data on past performance can
be generated and professionals can align their business 
practices with agencies’ overarching procurement goals.

Use of Best-Value Procurement
The use of best-value procurement was prevalent in all of the
countries using design-build project delivery. A number of
countries also use best-value procurement on traditional
design-bid-build delivery. A best-value procurement process
involves awarding a project on the basis of price and other key
factors—not on the basis of cost alone. The other key factors
should enhance the long-term performance and value of 
construction. Best-value procurement can use the qualifica-
tions and past performance elements discussed in the previous
section, as well as allow for the proposal of management plans
(safety, traffic, environmental, etc.) or technical
solutions/designs that enhance the project.

Finland, England, and Scotland use best-value 
procurement almost exclusively. Germany and Ontario gener-
ally award construction contracts on the basis of low price, 
but they do have the options to use best-value procurement
when project characteristics merit its use (e.g., design-build
delivery, more technically complex projects, or when 
only a small number of contractors are available). The
Netherlands uses best value more frequently than Ontario
and Germany. The Netherlands uses it for all design-build
projects and also on selected design-bid-build projects, 
particularly in conjunction with those projects in which it
shortlists contracts.
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Contractor prequalification/use of past performance information is not common in most State highway agencies. 
A number of States, however, have embarked on pilot programs, some of which use past performance data in 
procurement. In 2002, the AASHTO Subcommittee on Construction Contract Administration Task Force conducted
a questionnaire on State DOT approaches for dealing with unsatisfactory contractor performance (time and quality).
(See http://www.fhwa.dot.gov/programadmin/contracts/.) The results of this questionnaire show that the use of 
prequalification and past performance is fairly prevalent:

Question 7) How does the State use contract performance evaluation data (other than contract progress,
for example: quality of materials, quality of the constructed product, quality of traffic control facilities,
timely submittal of documentation, cooperation, safety compliance, public coordination, etc.)?

7a. Performance evaluations directly lead to an adjustment of prequalification capacity rating with the completion
of every contract (explanations suggested)—7 (FL, GA, IA, IL, ME, MO, NE).

7b. Performance evaluations indirectly lead to an adjustment of prequalification capacity rating only when 
consistent or below-average performance is noted over several contracts—18 (CA, IN, KS, MI, MO, 
ND, NH, NJ, NV, OH, OR, PA, SD, UT, VA, WA, WV, WY).

7c. Removal from the prequalification list—15 (AL, IA, IL, IN, MO, NC, ND, NE, NH, OH, OR, PA, UT,
VT,VA).

Question 9) Does your State have a contractor prequalification process?
Yes—34 (AL, AR, CO, CT, FL, GA, HI, IA, IL, IN, KS, MA, ME, MI, NC, ND, NJ, NE, NM, NV, OH, 
OK, OR, PA, SC, SD, TN, TX, UT, VA, VT, WA, WV, WY).

May be used on individual projects—(MD, MS).

The results of the survey show that a fair number of States do allow past performance to affect future work 
and that the majority do use some type of prequalification process. Only a few States, however, use contractor 
prequalification on individual projects as seen so prevalently in the international organizations. Missouri 
and Florida have developed contractor rating systems that parallel those found abroad. Information on their 
programs is available from the following Web sites:

U.S. PARALLEL CONTRACTOR PREQUALIFICATION

MISSOURI
Rules of Department of Transportation, Division 10—
Missouri Highway and Transportation Commission, 
Chapter 10—Contractor Performance Rating to
Determine Responsibility, http://www.sos.state.mo.us/
adrules/csr/current/7csr/7c10-10.pdf

FLORIDA
Construction Project Administration Manual,
Performance Ratings, Section 13.1—Contractor’s Past
Performance Rating, http://www.dot.state.fl.us/
construction/manuals/cpam/CPAM70000000/
New%20Clean%20Chapters/ch13s1_clean%20_Harper_.pdf

Figure 9. Common attributes of European best-value procurement procedures.
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The mechanics of the best-value processes varied by
country, but all of the processes shared common characteris-
tics. As shown in figure 9, the goal of a best-value selection
is to balance cost with noncost factors to achieve long-term
performance and value of construction for the public. All of
the systems employ a two-envelope bidding (or proposal)
system. The contractor submits a price proposal in a separate
envelope from the technical (or qualifications) proposal. The
technical envelope is always assessed (or scored) before the
price proposal is opened. Opening the price proposal occurs
only after the assessment of the technical proposal to ensure
that the price proposal will not influence the assessment of
the technical offer.

The criteria assessed in the technical proposal varied on 
a project-by-project basis throughout the host countries. Value
can be added to projects through two general categories: 
1) contractor qualifications or 2) contractor enhancements 
to the project. Contract qualifications are assessed through 
criteria such those discussed above. Contractor enhancements 
vary greatly, but can include time-related issues, design
enhancements, traffic management plans, safety plans, 
environmental mitigation, etc. The owners choose these 
best-value parameters and create evaluation criteria from 
them on a project-by-project basis.

A key to success in best-value procurement involves the
transparency of evaluation plans. Procurement documents
must clearly convey how the evaluation criteria will be
scored and how the cost and technical proposal will be 
combined. Transparent criteria and scoring methods convey
to the contractors how they will be evaluated and what they
should focus on in their proposals. These processes must be
transparent to the proposers so that they know how to
weight costs and efforts in their proposals. Procurement 

documents must clearly convey the owner’s project goals if
the owner is to receive the best proposals.

The manner in which tradeoff analysis is conducted
between the price and technical proposals varies by country
and by project within each country. Some examples only
employ two criteria of price and qualifications or past perform-
ance. If the lowest price comes from the highest technical 
rating, then the project is awarded to the lowest bidder. If the
lowest bidder does not have the highest technical rating, then
the agency performs a tradeoff analysis to determine if the
higher technical scores provide the public with better 
long-term value. If it can be determined that better value is
achieved from one of the higher technical offers, then the
award is made to someone other than the lowest bidder.

The use of best-value procurement is very similar to the
use of qualification and past performance in procurement. 
The international organizations examined in this scan deemed
the procurement procedures to be essential elements in 
the success of their construction management programs. 
Best-value procurement, when employed thoughtfully and 
correctly, can undoubtedly help achieve alignment between
project team goals and customer needs.

Use of Alternative Bids and Preproposal Meetings 
in Procurement
In contrast to the majority of U.S. design-bid-build projects,
the scan team discovered widespread use in the countries
visited of alternative bids proposed by contractors and
design-builders. Innovations in design and construction 
management are being captured in the procurement 
phase—not as contractor-initiated change proposals after
the contract is awarded. Confidential preproposal meetings
are often conducted in conjunction with the use of 

The goal of National Cooperative Highway Research Program (NCHRP) Project 10-61 was to recommend 
a best-value procurement method for U.S. highway construction. The resulting report outlines a comprehensive
process that transportation agencies can use to create best-value methods in their individual States. The research
effort investigated best-value concepts in use in the construction industry, evaluated their relative effectiveness,
and recommended a best-value system or systems that may be used in conjunction with a traditional 
design-bid-build delivery system for highway construction. The recommendations parallel the best-value 
systems discovered in this international scanning effort.

The research products include the following:
� A common definition and conceptual framework for the use of best-value procurement methods for highway

construction projects.
� A best-value procurement system that allows for flexibility in the choice of parameters and award methods.
� An implementation plan that includes a project screening system for selecting candidate projects, and a 

step-by-step process for selecting appropriate parameters, criteria, and award algorithms.
� Recommendations on models to use for legislation and procurement regulations.
� A compendium of case studies for best-value procurement in the highway construction industry.
� A training tool to assist agencies with implementation.
The results of NCHRP 10-61 are available at http://www4.trb.org/trb/crp.nsf.

U.S. PARALLEL BEST-VALUE PROCUREMENT



alternative bids to clarify concepts while maintaining 
competition. The scan team believes that more use of these
two mechanisms will improve construction management 
procedures in the United States.

As previously stated, the German project delivery and 
procurement systems most resemble those in the United
States. Even though Germany primarily uses a low-bid system,

it does allow for alternate
designs/proposals to be
submitted at the same
time as the contract bid
submissions. Alternate
proposals are evaluated
on the basis of price,
time, quality, functionali-
ty, and life cycle costs.
Accepted alternates 

may be awarded even when higher than other base bid 
submissions, if determined prudent to the owner.

Scotland’s project delivery and procurement practices are
much more progressive than those found in the United States.
Contractors may propose alternative designs meeting equiva-
lent outcome requirements. The contractor assumes the risk for
these changes. The Scottish Executive will promote variations
to the statutory consents, but if additional right-of-way is
needed, the contractor must acquire the additional property
and transfer it to the Scottish Executive. When there are 
multiple jurisdictions involved in the project, the responsible
agency must approve the changes. Scotland uses consultants
to review technical competency of alternative proposals.

When using alternative bidding procedures, contractors 
or design-builders often need to ask the highway agency 
questions. Officials in the Netherlands, England, and Scotland
discussed the importance of allowing for confidential discus-
sions with bidders/proposers during the procurement process.
They conduct these discussions in preproposal meetings. It is
important that the proposers know that their design alternates
will not be rejected. The alternatives are not necessarily
accepted in these meetings because they cannot be fully
reviewed, but proposers can discuss the ideas with the owners
and know that their alternatives will not be rejected outright
following bid submission.

Scotland’s preproposal meeting is representative of what
was found in this study. Scotland conducts confidential 
preproposal meetings with each short-listed bidder to 
validate compliance with contract requirements and/or 
indicate acceptance of alternate designs, which prevents
nonresponsive proposals. This process is beneficial to both
the owner and the contractor because they can correct any
obvious errors or noncompliant proposal items before the
bid, when it is the least costly to do.

Confidential meetings are imperative when discussing
design alternates. Proposers must be confident that their ideas
will not be shared with other teams, or they will lose any
competitive edge from their innovation. This is different from

the process of written requests for information and issuance 
of addenda used in the United States. The meetings can be
binding or nonbinding for both parties and are used to 
promote discussion with the team.

The use of alternative bids/designs and preproposal
meetings sets a stage for efficient construction management
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�Confidential preproposal
meetings are often 
conducted in conjunction
with the use of alternative
bids to clarify concepts
while maintaining 
competition.

A number of U.S. highway agencies have developed
procedures for allowing alternative bids and designs.
Pavement and bridge structures are the two most
common applications.

ALTERNATIVE PAVEMENT BIDS
A number of states are allowing competition 
on pavement types though the solicitation of 
alternative bids, including Louisiana, Maryland,
Michigan, Missouri, Ohio, and Texas. Louisiana has
developed and published the process listed below.

Louisiana Department of Transportation and
Development Agency Process for Alternate Design
and Alternate Bid of Pavements
http://www.ltrc.lsu.edu/pdf/TRB2004-001293.pdf

ALTERNATIVE BRIDGE BIDS
PennDOT has been using a “contractor furnished/
alternate structure design” program since the early
1980s. This program has resulted in many innova-
tions in both prestressed concrete and fabricated
structural steel bridges over the past 20 years.

U.S. PARALLEL ALTERNATIVE PAVEMENT BIDS/DESIGNS

The use of design-build delivery on large projects in
the United States has necessitated the creation of a
process for preproposal meetings. Design-builders are
often required to develop substantial designs in their
proposals and need some assurance that their designs
will not be rejected. “Alternative technical concept”
review/approval procedures have been used effectively
on large design-build projects to stimulate innovation
and savings. 

More information is available at the Web site of
the AASHTO Joint Task Force on Design-Build. See
Section 5.1 of the Report on Current Design-Build
Practices for Transportation Projects at
http://design.transportation.org/db_report.html. The
Design-Build Contracting Final Rule also has 
provisions to allow alternative technical concepts in
Federal 23 CFR 636.209. It can be viewed at
http://design.transportation.org/doc/DBrelatedCFR.
htm#Sec.%20636.209.

U.S. PARALLEL PREPROPOSAL MEETINGS
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procedures. These mechanisms allow for team alignment to
be developed early and project goals to be communicated.
The international organizations involved in this scan view
alternative bids/designs and preproposal meetings as 
integral components of their comprehensive construction
management system.

Risk Allocation and Management
Risk allocation and management integrally affect the 
construction management process. Risks must be properly
allocated to the team members who can best manage them.
Contract clauses and construction management processes
that create onerous risks for either the contractor or the
agency will cause substantial project cost increases or even
project failures. For proper alignment of team goals, risks
must be allocated and managed with an open and equitable
philosophy. Transportation agencies should strive to make
project risks transparent to help ensure project success.
Project team members should work together to mitigate 
or manage major risk items in a spirit of partnership and
alignment toward customer needs.

The scan team explored risk allocation and risk manage-
ment processes in the control of work on projects, including
the relationships/responsibilities of the owner, consultants,
testing services, prime contractor, and suppliers. Specifically,
the international transportation organizations were asked how
they identify and address risk in the construction process to
ensure that legal and financial responsibilities are assigned to
the appropriate party. The organizations were also asked how
they manage high-risk issues (utility coordination, right-of-
way procurement, environmental permitting, etc.) to eliminate
or reduce their impacts.

The team found a variety of risk allocation and manage-
ment strategies that directly related to the project delivery
methods used in each country. As discussed in the project
delivery section of this chapter, Germany and Ontario are the
most similar to the United States in their delivery methods.
Accordingly, they are also the most similar in their allocation
of project risk to the contractor. England and Scotland allocate
risks most aggressively to the private sector, but they also use
project delivery methods such as ECI, design-build, consultant
design and inspection, best-value procurement, and incentive
contracts that allow contractors to best manage the risks.
Table 6 (see page 26) provides a summary of the general risk
allocation approach used in each country. Of course, unique
project requirements may change the risk allocation strategy
on any one project, but table 6 represents the overarching risk
allocation philosophy of each country.

Risk allocation for design-bid-build contracts used in
Germany, Ontario, and the Netherlands is similar to that found
in traditional U.S. contracts. The agency retains the majority
of risk involved with design, third-party coordination, and
undiscovered work. The contractor is primarily responsible for
risks encountered after design is complete and before mainte-
nance begins. The contractor takes the risk for construction

permits, civil for temporary structures, and variation in costs
of bid unit prices.

Risk allocation for design-build and design-build-finance-
operate contracts is significantly different from traditional
contracts. In these contracts, design-builders are allocated
risks that occur during the course of design because they are
directly in control of these risks as design is their responsibili-
ty. As shown in table 6, design of permanent civil structures is
their responsibility, as is traffic control design. The agencies
are also more willing to allocate or share third-party coordina-
tion responsibilities with design-builders because they have
more control over when these elements need to be scheduled
as a result of their design decisions. Because design-bid con-
tracts typically use lump-sum pricing agreements, the 
contractor assumes the risk for overrun and underrun of 
anticipated material quantities. 

The philosophy of the ECI contract is to promote team
coordination early in the project development process. This
philosophy is demonstrated through the large number of
shared risk items. A shared risk implies that some portion of a
risk is allocated to each party. For example, the Highways
Agency assumes the major, or critical, risks involved with
archeological finds, utility relocation, and changes in subsur-
face conditions. The risks for minor archeological finds, utility
relocations, and changes in subsurface conditions are allocated
to the contractor. Even the risk for cost overruns and under-
runs is shared in the ECI contract through the target pricing
mechanism described previously in this chapter.

Some items vary by a country’s general risk philosophy
rather than by delivery method. These items include haz-
ardous materials in the right-of-way, changes in subsurface
conditions, maintenance of existing facilities during con-
struction, and warranty issues. Scotland is notably aggres-
sive in assigning these risks. U.S. highway agencies have
generally determined that maintaining these risks will result
in the lowest cost over the long term. By maintaining these
risks, contractors should provide lower bids. Scotland most
notably assigns these risks to the contractor in the belief
that the efficiency of incentivized management of the 
problem by the contractor is more significant in determining
costs and delays than the emergence of the risk itself.
Contractors must bid contingencies for these risks in their
prices, but the owner is assured of a fixed cost. The 
allocation of inflation costs for volatile products (e.g., fuel,
cement, asphalt, etc.) and variances in insurance costs 
differed from country to country, much as it varies among
U.S. highway agencies.

The scan team discovered an awareness of risk manage-
ment not present in all U.S. highway agencies. England and
the Netherlands discussed systematic tools they have 
developed to identify, analyze, and allocate project risk
appropriately. The Ministry of Transport, Public Works, and
Water Management in the Netherlands has developed the
Public Sector Comparator and the Public-Private Comparator
to help it select delivery methods and allocate contract risk



in the early stages of 
project development.
The Highways Agency
has developed the
Highways Agency Risk
Management (HARM)
tool. Both of these
agencies dedicate staff
to assist project teams
in identifying and 
quantifying project risk
using probabilistic 
techniques. They apply

the results to the selection of project delivery methods 
and appropriate allocation of project risks.

The PPP Knowledge Centre in the Netherlands has
developed a Public Sector Comparator and a Public-Private
Comparator. The comparators are financial modeling tools
that allow for a comparison of delivery systems and total
project cost of the project life cycle. The objectives of the
comparators are to 1) provide insight on the total costs,
income, and risks over the project life, and 2) create a
benchmark to make a comparison with the final public-
private partnership proposals.

The Public Sector Comparator presents a structured format
to project delivery selection and risk allocation, which
involves five modules:

� Module 1—Inception report
� Module 2—Crude Public Sector Comparator
� Module 3—Risk analysis
� Module 4—Supplementary financial considerations and

sensitivity analysis
� Module 5—Final report
The system describes a process for the decisionmakers and

gives insights from past application of the tool. The tool also
provides sample checklists and guidance. One such checklist
involves project risks. Table 7 is a list of project risks generat-
ed from the risk checklist and provided as an example in the
comparator manual.

Upon completion of the risk analysis, any supplemental
financial considerations are made and a sensitivity analysis
is conducted. The sensitivity analysis is based on the 
modeling of cost and uncertainty in the risks and can be
generated several ways, depending on the time and cost 
the agency wishes to invest. The Public-Private Comparator
offers a more detailed discussion of the risk quantification
and sensitivity analysis process. The following steps are
offered in the Public-Private Comparator section on risk 
valuation:

A. Develop a list of the risks.
B. Categorize the risks.
C. Determine the global risk allocation and make a 

selection of the most important risks.
D. Estimate the size, impact, and probability of the risks.

CONSTRUCTION MANAGEMENT PRACTICES IN CANADA AND EUROPE 25

Risk Management

�The Netherlands has 
developed the Public
Sector Comparator and
the Public-Private
Comparator.

�The Highways Agency has
developed the Highways
Agency Risk Management
(HARM) tool.

Table 7. Example of risk determination from Dutch Public Sector Comparator.

RISK RISK DESCRIPTION EXAMPLE

Risk of unfavorable results of
bidding process

Risk of unfavorable results
bidding process Few bidders, therefore high prices

Design risk Probability of gaps in the design Inadequate lighting

Risk of unfavorable ground and
soil conditions

Probability of unfavorable ground
and soil conditions Archaeological finding

Risk of extra costs during
realization phase Probability of large accident Damage to works

Risk of extra costs during
realization phase Probability of flooding Inundation of works

Risk of extra costs during
realization phase Probability of protest demonstrations Environmental protests that

interrupt the works

Technical risk Probability of problems with piling Ground conditions differ from
trial results

Risk of extra costs during
exploitation phase

Probability of supplementary
security requirements

Law requiring additional
safety measures

Risk of extra costs during
exploitation phase

Replacement investment sooner
than planned

Faster deterioration of asphalt
road surface
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RISK ISSUE
GERMANY ONTARIO THE NETHERLANDS

DESIGN-BID-BUILD DESIGN-BID-BUILD DESIGN-BID-BUILD

Traffic Control Design Owner Owner Contractor

Erosion Control Design, Permanent and
Temporary Owner Owner Contractor

ROW Acquisition Owner Owner Owner

Environmental Permits Owner Owner Owner

Construction Operations Permits and Clearances Contractor Contractor Contractor

Hazardous Materials in ROW Owner Owner Owner

Archeological Finds in ROW Owner Owner Owner

Utility Relocation in ROW Owner Owner Owner

Change in Subsurface Soils and Conditions
(Minor and Major) Owner Owner Owner

Third-Party Incidents Before Interim 
or Final Acceptance Contractor Contractor Owner

Third-Party Incidents After Any Acceptance Owner Owner Owner

Third-Party Communications on Project
Activities Shared16 Not Asked Owner

Maintenance of Existing Facility, Pavement, etc. Shared Shared17 Owner

Maintenance During Winter, Nonwork Months Owner Owner Owner

Civil for Permanent Structures Owner Owner Owner

Civil for Temporary Structures Contractor Contractor Contractor

Inflation for Volatile Products Contractor18 Not Asked Owner

Variances in Quantities Shared Not Asked Owner

Major Subsurface Unknowns Owner Not Asked Not Asked

Work Associated with RR Not Asked Not Asked Owner

Variances in Insurance Cost Contractor Not Asked Contractor

Reparis/Warranty Contractor Not Asked Owner

Latent Defects Contractor Not Asked Owner

16 Third-party communications responsibility varies slightly with project type and project location.
17 Minor maintenance is performed by the contractor and major unplanned maintenance is performed by the ministry.
18 Germany allows for variation in the price of cement and steel on large-scale projects. In that circumstance, risk is shared.

Table 6. General risk allocation by country and major delivery method. 
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THE NETHERLANDS FINLAND SCOTLAND ENGLAND ENGLAND

DESIGN-BUILD DESIGN-BUILD DESIGN-BUILD EARLY CONTRACTOR
INVOLVEMENT

DESIGN-BUILD
FINANCE-OPERATE

Contractor Contractor Contractor Contractor Contractor

Contractor Contractor Contractor Contractor Contractor

Owner Owner Owner Owner Owner

Owner Owner Owner Shared Owner

Contractor Contractor Contractor Contractor Contractor

Owner Owner Contractor Owner Contractor

Owner Owner Owner Shared Contractor

Owner Owner Shared Shared Shared

Owner Owner Contractor Shared Contractor

Owner Contractor Contractor Contractor Contractor

Owner Owner Owner Shared Contractor

Shared Owner Shared Contractor Contractor

Contractor Owner Contractor Shared Contractor

Contractor Owner Contractor Shared Contractor

Contractor Contractor Contractor Contractor Contractor

Contractor Contractor Contractor Contractor Contractor

Contractor Contractor Contractor19 Shared Contractor

Contractor Contractor Contractor Shared Contractor

Not Asked Not Asked Owner20 Owner21 Not Asked

Contractor Contractor Shared22 Not Asked Not Asked

Contractor Contractor Contractor Shared Contractor

Contractor Contractor Contractor Contractor Contractor

Contractor Contractor Not Asked Contractor Contractor

19 Unless term contract of 5 or more years where inflation index is used.
20 Major subsurface unknowns (e.g., those that render the original proposals physically impossible such as the discovery an abandoned mine) are bid on a 

unit-price basis once they are discovered.
21 Archeological risks are shared with DBFO responsible for minor discoveries and HA responsible for major discoveries.
22 Advance work by owner and coordination by contractor.



E. Assess the interrelationships (and correlations) of the
risks you have defined.

F. Develop a risk matrix.
G. Determine the probability distribution.
H. Study any possible correlations.
I. Calculate the value of the risks. 
J. Present the results.
The Highways Agency in England also takes a risk-based

approach to project delivery and contracting. In recent years,
it has developed HARM, which involves dedicated staff to
assist project teams in identifying, quantifying, mitigating,
and allocating risks appropriately early in the project life
cycle. The team assesses risk in much the same manner as
described above. Although the Highways Agency did not share
a manual for HARM, it has a clear statement of fair risk 
allocation in its Highways Agency Procurement Strategy
(Highways Agency, 2001a):

Fair allocation of risks
The HA has sought to improve the certainty of final 
construction project costs on certain contracts
by the transfer of most risks to the contractor. This 
has been successful in improving cost and time certainty 
but it may not necessarily deliver best value as it 
comes at the price of a risk premium. A fair allocation 
of risks requires that risks are identified prior to the
establishment of a contract. In addition, offerors 
need to be able to assess the potential consequence of a 
risk and to be able to include an appropriate risk

allowance in the price
bid. It is unlikely that
a client will get best
value if offerors have 
had to rely on guess-
work if they have 
had inadequate infor-
mation or if they will
not be in a position to
manage the risk. The
outcome will be that
the offerors will either

guess too high or too low, neither of which scenarios
will result in best value. The client will either pay too
much or the quality of the product or service may be
threatened by commercial pressure.

In theory, best value is achieved by the owner paying
for appropriate risk management measures together with
the costs of dealing with the consequences of only those
risks that actually occur. However, the contractor and
the supply chain are more likely to contribute to the
effective and efficient management of risks if they have
fair and reasonable incentives. The judgment required 
by a client is how much to pay for the transfer of a risk,
and at what level it is judged better value to retain 
the risk and to pay any consequential costs. 
The HA will accept risks where suppliers are prepared 
to work in partnership to manage the risks and 
control the consequences.
The Highways Agency’s statement on fair allocation of

risks mirrors the philosophy of the majority of countries. 
The value-for-money HARM process is an attempt to 
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�In theory, best value 
is achieved by the owner
paying for appropriate
risk management 
measures together with
the costs of dealing 
with the consequences 
of only those risks 
that actually occur.

As design-build project delivery continues to
increase in the United States, so too does the
awareness of appropriate risk allocation on these
projects. The AASHTO Joint Task Force on
Design-Build views this as a critical element of 
success for design-build projects. More information
is available at Web site of the AASHTO Joint Task
Force on Design-Build. See Section 10—
Risk Allocation in the Report on Current 
Design-Build Practices for Transportation Projects
at http://design.transportation. org/db_report.html.
The Design-Build Contracting Final Rule also 
discusses the importance of risk allocation and 
management. See HWA DB Final Rule 23 CFR
636.114 and 115 at http://a257.g.akamaitech.
net/7/257/2422/14mar20010800/edocket.access.gpo.
gov/2002/pdf/02-30428.pdf.

U.S. PARALLEL DESIGN-BUILD RISK ALLOCATION

To provide the public with better cost estimates and transportation engineers with more accurate predictions of
project uncertainty, the Washington State DOT has developed a Cost Estimate Validation Process (CEVP®).
CEVP is an intense workshop in which a team of top engineers and risk managers from local and national private
firms and public agencies examine a transportation project and review project details with WSDOT engineers.
Many participants have had extensive first-hand experience in large project programming and delivery.

The CEVP workshop team uses systematic project review and risk assessment methods to identify and
describe cost and schedule risks, and evaluate the quality of the information at hand. The process examines, from
the very beginning, how risks can be lowered and cost vulnerabilities can be managed or reduced. A dividend of
CEVP is the promotion of activities that will improve final cost and schedule results. For more information on
the CEVP process, go to http://www.wsdot.wa.gov/projects/cevp/default.htm.

U.S. PARALLEL WASHINGTON STATE DOT COST ESTIMATE VALIDATION PROCESS
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operationalize this philosophy. Although the other countries
share the philosophy of appropriate risk allocation, they do
not all have resources such as dedicated staff, scientific risk
assessment processes and tools, and delivery mechanisms
that allow for the implementation of this philosophy. The
Netherlands and England understand the need for the 
integrated approach to risk management and, although 
they are not completely standardized in their practices, they 
have a greater awareness and more strategic approach 
than typically found in the United States.

Conclusions
This chapter stresses the importance of the preconstruction
aspect of construction management in project success. The
scan team found that the international organizations
involved in this scan rely on the private sector for many 
construction management functions traditionally performed
by U.S. highway agencies. Project delivery is applied strate-
gically and supports appropriate construction management
methods. Procurement turned out to be a major topic 
with all countries. The scan team found that international
transportation organizations use many factors in addition to
price when selecting contractors. Finally, the team found
sophisticated risk management strategies that tied all of 
the preconstruction aspects of construction management
together. The scan team’s summary observation is that the
application of construction management methods begins
before construction, and this is the time to begin aligning
team goals with the customer’s needs and requirements.
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INTRODUCTION

Construction management involves the oversight
of the physical construction of a highway proj-
ect. Before any earth is moved or any pavement
is constructed, contracts are written to define
the roles and responsibilities of the parties

involved. During construction, records are maintained to docu-
ment quality and ensure contract compliance. Inspections are
conducted immediately after construction is complete and at
the end of the contract warranty period. For every project that
is physically constructed, a project is built on paper through
the construction management process.

The scan team found that international highway organi-
zations tend to delegate many traditional highway agency

functions to the private
sector to promote effi-
ciency and satisfy the
client’s requirements.
The private sector part-
ners of the international
highways agencies
involved in this scan do
many of the construc-
tion management tasks
traditionally done by
State highway agencies

in the United States. In conjunction with this delegation,
contract payment methods are used that support alignment
and trust. Quality plan implementation methods also sup-
port this delegation and alignment of goals. These construc-
tion management methods lead to long-term partnerships
and collaboration between the public and private sectors.

The purpose of this chapter is to present the findings and
observations from the international case studies on the con-
struction aspects of construction management. This chapter
begins with a description of construction administration,
which discusses the management of construction contracts
including responsibilities of administrations, progress tracking,

payment, and final project closeout issues. Quality plan imple-
mentation is discussed with an emphasis on how international
organizations ensure high design and construction quality of
the finished product. Managing the change process is extreme-
ly important to construction management success, and tech-
niques used to substantiate the cost of changes and minimize
changes are discussed. The next topic in the chapter is day-to-
day record keeping for items such as progressive inspection,
testing, progress payments, project closeout, and final audit.
The final topics discussed are environmental monitoring and
project maintenance requirements during construction.

Contract Administration
Contract administration involves the organization of day-to-
day responsibilities for management of construction contracts,
including the responsibility/authority level of contract 
administrators, tracking of project progress, project payment
determination, project stoppage issues, and project closeout
processes. The scan team found that although contract admin-
istration procedures varied by country and project delivery
method, they could be used to align team goals and support
partnership and trust. The team’s primary findings on contract
administration stem from 1) the delegation of traditional con-
tract administration procedures to consultants, 2) contractor
reporting of progress, and 3) innovation in payment methods
that make construction administration more efficient while
promoting team trust and alignment.

Contract Administration Roles and Responsibilities
Germany’s contract administration methods most closely
resemble those in the United States. Germany relies on public
sector staff to track progress and authorize payments. Since
the majority of its work is procured with 100 percent of the
design complete at the time of award, it can rely on unit-price
bids and direct monitoring of quantities to assess progress and
make payments. Germany generally does not use consultants
for contract administration.

Finland and the Netherlands are also similar to the United
States in their contract administration procedures. They main-
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�Payment methods support
alignment and trust.
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tion supports alignment
of goals.
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methods support long-
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tain significant public sector staffs to administer construction
contracts, but as described in the Staffing section of Chapter
2, they are moving toward more consultant involvement in
contract administration. They are also moving toward more
design-build project delivery, as discussed in the Project
Delivery section of Chapter 2. Today’s practice is a mix of the
traditional approach and the design-build approach with 
contract administration by public sector staff. Traditionally,
intensive supervision was present on the construction site,
making day-to-day reports. However, these countries have
goals to move away from 100 percent in-house construction
administration in the next 5 to 10 years, particularly as it 
pertains to nontraditional project delivery.

Ontario, Scotland, and England differ most from the
United States in contract administration because of their
use of consultants for traditional administration and their
use of alternative delivery methods, which require nontradi-
tional contract administration methods. The Ministry of
Transportation in Ontario uses consultants for contract
administration, as discussed in the Staffing and Procurement
sections of Chapter 2. The consultant is responsible for
determining compliance with the specifications. The 
contract administration consultants are hired at the same
time as the contractor. They are viewed as an extension 
of the owner’s staff, but they are subjected to rigorous 
performance reviews to ensure performance.

The Scottish Executive also uses a consultant to provide
oversight and management of the contract. The consultant
is referred to the employer’s representative (ER). The ER
monitors contractor compliance with the approved quality
control plan. The ER also reviews technical proposals sub-
mitted by the contractor, and certifies achievement of mile-
stones used for progress payments. The Scottish Executive
also assigns an in-house project manager (PM). The PM is
responsible for authorizing changes and managing risks
retained by the Scottish Executive.

The Highways Agency uses consultants exclusively to 
perform contract administration tasks. For example, there are
14 management agent contracts (MACs) for the operation and
maintenance of all roadways within an assigned geographic

area. The consultants
assume the traditional 
role of a U.S. State highway
agency for contract 
administration, but they are 
private sector firms. They
oversee all projects not
considered major projects
(less than £5 million). 

The MACs are long-term network management contracts of
about 5 to 7 years. The Highways Agency uses a consultant 
as a department agent (DA) to oversee all major projects
(more than £5 million). The consultant is selected early in 
the project development phase and assists in the fund bidding
process and tender evaluation of the contractor’s proposals.

The Highways Agency also establishes a department 
representative (DR) for major PPP/PFI projects who is the
operational works contact for the DA.

As described above, contract administration roles and
responsibilities vary substantially, depending on staffing
resources and project delivery methods. Consultants are used
almost exclusively in the role of contract administrators by
England, Scotland, and Ontario and to a lesser extent by
Finland and the Netherlands. The procurement of consultants
for contract administration tasks occurs early in the project 
in England, but not until the time of bidding in Ontario.

Progress Reporting and Payment Methods
The scan team was interested in exploring methods of measur-
ing work progress and the basis for determining the payment
amounts. The team was particularly interested in how dollar
amounts are determined when calculating acceleration costs,

liquidated damages, incen-
tives, and disincentives.
The team discovered that
contractors self-monitor
progress and agencies take
an audit role more often
abroad than they do in the
United States. The team
also found a series of inno-
vative payment techniques

that streamline the reporting and payment process, such as
milestone and lump-sum payments. The methods are being
used to align the team to project goals.

The scan team found a full spectrum of progress reporting
methods, including measurement of progress by detailed plan
quantities, incremental milestones, or ultimate completion of
work. These progress measurements were tied directly to the
payment methods. In all of these cases, the contractor did
more self-monitoring of progress than we see in the United
States. The owners do audit these progress payments carefully,
and the use of milestone or lump-sum payments makes 
monitoring of contractor progress much easier.

In Ontario, the contractor is responsible for submitting
invoices for completed portions of work. Many items
are plan quantity or lump-sum items. Examples include all
electrical items by lump sum, structures by lump sum, and
grading by plan quantity. Contractors are experimenting
with hot mix asphalt by tonne. The traditional method of
monitoring progress in the Netherlands is to have the owner
determine progress after measuring the work in the field.
In the Netherlands’ approach to design-build and its
increasing use of consultants on traditional projects, the
contractor has to report on his own progress. Progress has
to be checked on an internal but independent quality
system. Payments are made based on the contractor’s reports
and controls of his quality system on different levels
(system, process, products, etc.). In Scotland, payments 
are made on a vertical and horizontal measurement basis 
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�Contract administration
roles and responsibilities
vary substantially, 
depending on staffing
resources and project 
delivery methods.

Measurement of Progress
�Plan quantity
�Incremental milestones
�Ultimate completion

Payment Methods
�Unit price
�Lump sum
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for achievement of project milestones corresponding to a
schedule of prices provided by contractor.

For measured items in England, the contractor submits
measurements of the portion of works completed, and the
contract administration consultant verifies that portion. 
The contractor is responsible for tracking work completion and
providing a certification of compliance upon completion of the
work. The consultant (DA) audits progress on PPP/PFI projects
for the Highways Agency. Possible remedies for nonperfor-
mance range from noncompliance reports to warning notices.

The scan team found that incentive and disincentive meth-
ods vary substantially by country, but they generally are based
on time or congestion. Liquidated damages for late completion
and incentive payments for early completion typically are not
used in Germany. Liquated damages are used in the
Netherlands, Finland, and Scotland, but the interviewees said
that they were not employed very often and they typically do
not use incentives for early completion. Incentive payments
for early completion are used more frequently in Ontario. 
As a rule for time incentives, contractors capture about 75
percent of the available incentives. The Ontario Ministry of
Transportation is satisfied with that percentage because it
believes that meets the goal of setting an incentive to meet
time requirements. The ministry establishes incentive 
payments based on what it believes will be required to 
accomplish its objectives. The ministry has developed detailed
models for road user delay costs.

DBFO projects rely more heavily on incentive/disincentive
payments. In Scottish DBFO contracts, the pressure is consid-
erable to complete the project on time because the Scottish
Executive does not make full payments until the roadway is
complete and ready for use. In the case of the GSO/M77 
project, which the team visited, it was reported that the con-
sortium’s financial group established a liquidated damage of
£1 million per month to ensure the contractor completes the
project on time. For DBFO projects in England, the Highways
Agency bases payment on more recent contracts on levels of
congestion and safety, but it bases payment on previous 
contracts on shadow tolls (based on traffic flow figures). 

This creates an incentive system for payment.23 However, the
project must meet basic condition requirements before the
payment is determined. The contractor proposed the data 
collection process to measure congestion and safety, and the
Highways Agency established the payment schedule. If speed
and traffic volume meet certain conditions, a bonus is 
possible. Congestion (based jointly on speed and volume) 
is 95 percent of payment, and safety (reduction of personal
injury rate) is 5 percent.

Subcontracting
The scan team explored approaches relating to limitations
on subcontracting, such as self-performance requirements by
the prime contractor, maximum, and subcontracting. 
The team found very few restrictions on subcontracting 
in the countries studied.

Many U.S. highway agencies have a minimum percentage
of work that the prime contractor must perform itself. This
gives the owner confidence that the prime contractor will be
in charge of quality and finances, rather than subcontracting
all of the work. In Ontario, prime contractors must self-
perform 40 percent of the original contract value, with some
exceptions for specialty items. Germany requires the prime
contractor to perform 30 percent of the work on Federal proj-
ects, and 70 percent of the work it is capable of performing.
The Netherlands has no subcontracting limitations as we are
accustomed to in the United States, but it does require 
in-house skills during procurement of subcontractors and some
subcontractors need approval (particularly those involving
high-tech skills). Scotland, Finland, and England have no 
subcontracting limitations. They generally do not see prime
contractors attempt to subcontract the entire project, so they
do not view it as a problem. Scotland did state that the prime
contractor cannot subcontract the project management 
portion of the project.

Germany is the only country that maintains direct approval
of subcontractors. The other countries rely on the prime con-
tractor’s internal selection system. They also rely on the fact
that the prime contractor will be evaluated for performance

Design-build in the United States primarily uses lump-sum and milestone payments rather than the traditional unit-
price payment method. Since many of the individual quantities are not known at the time of award in a design-build
project, unit-price payments are not feasible. The agency and design-builders agree on a milestone payment system 
(or schedule of values) early in the project, and use this system to monitor progress and make payments throughout
the project. For more information, see Section 7.1 of the AASHTO Joint Task Force on Design-Build Report on
Current Design-Build Practices for Transportation Projects at http://design.transportation.org/db_report_7.html.

Lump-sum methods are also in use for design-bid-build delivery. The Florida DOT has developed lump-sum 
project guidelines for traditional contracts, available at http://www.dot.state.fl.us/rddesign/updates/files/v1chap22.pdf.

U.S. PARALLEL LUMP-SUM AND MILESTONE PAYMENT METHODS

23 For more information on congestion-based payments in the Highways Agency, see Contract Administration: Technology and Practice in Europe at
http://international.fhwa.dot.gov/contractadmin/contractadmin.



based on the work of its subcontractors. They rely on the past
performance and prequalification systems described in 
Chapter 2. Ontario, for example, has no required approval/
prequalification of the subcontractors, but some of the major
subcontractors are prequalified as a function of being in the
rating pool as prime contractors and prime contractors are
being evaluated on the work their subcontractors perform.

Quality Plan Implementation
The traditional design-bid-build delivery system in the United
States has generated construction specifications with detailed
quality control requirements. Quality assurance historically has

been performed by State
highway agency staff.
Only recently have 
contractors been allowed
to develop their own
quality control plans. 
The scan team explored
how international organi-
zations develop and 
execute formal quality
control plans, and specif-
ically who is responsible

for the plans. The primary method used to assure that materi-
als meet contract requirements was also explored. The scan

team found that quality control and quality management plans
are being developed primarily by the contractor. There is a
heavy reliance on International Organization for Standard-
ization (ISO) methods, and contractors can be rated on their
quality management plans before project award or through
postproject reviews. Most countries pointed to their use of
qualifications and past performance in procurement 
as remedies for dealing with substandard work.

Quality Plan Development
The scan team found that quality control and quality 
management plans are developed primarily by the contractor.
All countries except Germany noted that contractors have a 
significant level of input into the quality plan development.
In Germany, the owner specifies the required quality control
in the contract in a similar fashion to the majority of U.S.
highway agencies. All of the other countries require ISO 9000
(or 9001) certification, and contractors must develop the
project quality plans in conjunction with their companies’
certified quality procedures.

Ontario has evolved toward use of more contractor quality
control since the 1990s and, as previously noted, also relies
on consultants for administering quality assurance. The evolu-
tion has involved prioritization and increasing responsibility
of the contractors. Initially, Ontario required specific quality
control plans for each contract, which was described in a
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Arizona DOT implemented a form of incentives/disincentives for conges-
tion in its State Route 68 design-build project. ADOT used a contractual
provision that required the design-builder to measure speed consistency
and performance through the 20.9-kilometer (13-mile) construction work
zone. The contract provided for a $400,000 travel time budget item that
was drawn against if the target travel time average was exceeded.
Contractual incentives and disincentives were implemented for perform-
ance above or below the contractual standard. 

The design-builder elected to deploy an electronic license plate reader
system developed by Computer Recognition Systems, a British company.
This system used a camera and a light source to capture license plate
images of passing vehicles. The license plate number was taken from the
picture by image recognition software, encrypted, and sent to the central
computer at the contractor’s office through a high-speed data connection.
A second camera at the end of the project took a second picture, encrypt-
ed that license plate number, and sent it to the central computer. 
The central computer attempted to match up license plates that entered
and exited the construction project limits.

The travel time incentive program was not very visible to the traveling
public, but it is still enjoying the benefits. Because of this contractual 
provision, the contractor made great efforts to limit the delay to people
traveling the corridor. The contractor made sure to limit the number of
flagging stations throughout the project and scheduled work in such a 
way that it reduced impacts on the public.

For more information, go to http://www.tfhrc.gov/pubrds/02may/01.htm.

U.S. PARALLEL ALIGNMENT OF PROJECT GOALS THROUGH PAYMENT MECHANISMS

Figure 10. Electronic license plate reader
system on construction project.

�The scan team found that
quality control and quality
management plans are
developed primarily by the
contractor.

�Reliance on International
Organization for
Standardization (ISO)
methods is heavy.
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comprehensive specification. However, this was very labor
intensive to develop and review. Later, Ontario evolved to a
generic quality control plan and required an appendix to
address specific project requirements. Now it requires 
contractors to have a quality control (contract compliance)
plan for prequalification.

In the Netherlands, and similarly in Finland, the contractor
is responsible for developing its own quality plan in accor-
dance with its ISO-certified processes. Only the table of con-
tents is prescribed in the contract documents. Each contractor
submits a quality control plan. The quality plan of the selected
contractor needs approval by Rijkswaterstaat before the design
or building process starts. Contractors are responsible for
showing how the completed work meets the quality levels
(prove the quality). Daily records are available for review, as
well as other project quality documentation. Copies of the
documentation are provided upon completion of the work.

The Scottish Executive has the contractor propose its qual-
ity plans in the procurement of its design-build projects. The
Scottish Executive provides a specimen design that includes
the basic footprint for the project. The contractor is selected
on the basis of the quality of the proposal meeting a prespeci-
fied threshold, the lowest price, and an evaluation of how the
time taken for construction impacts the public. Contractors are
required to be ISO certified. They must develop and comply
with an established quality control plan. They also require the
subcontractors and suppliers to provide an accepted quality
control plan. The contractor’s designer also observes the work
and certifies that the completed work complies with the
design requirements.

Contractors in England are also required to be ISO certi-
fied. They are required to use both an internal business quality
assessment process and to establish a project-specific quality
control process. The Highways Agency uses the Capability
Assessment Tool (see Chapter 2) rating, which is based on the
technical and financial capabilities and previous experience for
each contractor. The DA can observe all quality control 
activities and documentation prepared by the contractor. The
DA does not duplicate the testing. The contractor provides a
certificate of completion to the DA that documents that the
work is acceptable and meets design requirements.

Materials Testing
Materials testing generally follows the contractor’s proposed
quality plan and uses a variety of methods, including accept-
ance (assurance) tests completed as work progresses or as end
result measurements to assure that materials meet contract
requirements. Germany has the most prescriptive testing 
procedures, while England and Scotland have the most end
result-based procedures.

In Germany, the State periodically observes contractors’
quality control activities. The quality control activities are
specified in the bidding documents. Suppliers must certify
their products. A contractor must supply a complete set of
documentation of its testing and certification to the State.

Also, the contractor generally must warrant the work for 5
years. If defects are identified, the contractor must perform 
an investigation to determine the cause and generally is
responsible for any defects.

Ontario uses a combination of end result and acceptance
tests as work proceeds. Acceptance is based on a contractor’s
quality control tests. Most tests are performed during the
process rather than on the completed work. Generally, quality
assurance test results are not immediately shared with the
contractor. Officials said this is to avoid contractors depend-
ing on quality assurance test results to control their process.
The Ministry of Transportation in Ontario uses a private lab
to perform quality assurance testing. The ministry tenders for
lab services by at least two test labs per provincial region.
These are 3-year tenders to provide continuity. The 

PENNDOT MATERIAL LAB ISO CERTIFICATION
PROGRAM
The Pennsylvania Department of Transportation
obtained ISO 9000 certification of its materials
testing laboratory in April 2002, followed by the
construction unit of Engineering District 10 in June
2002. Several maintenance units at district engineer-
ing offices have attained ISO 14001 certification, and
all districts expect to be certified by the end of 2005.
These achievements are the first steps to raise the
awareness of certification and quality in the industry.
PENNDOT is now considering certifying other
areas, such as additional district construction and
design units, and is also looking at certifying the
asphalt pavement supply line process. PENNDOT
hopes to expand this quality initiative across all 
partners to incorporate more accountability and 
capability to produce a high- quality end product. 

For more information on PennDOT’s ISO 
certification program, visit http://www.dot.state.pa.us/ 
PENNDOT/news.nsf/0/6c4bbcf3a0b9026f85256c1a0.

U.S. PARALLEL CONTRACTOR QUALITY MANAGEMENT

NCHRP 10-58(02)
The National Cooperative Highway Research
Program is conducting a study on using 
contractor-performed tests in quality assurance
(NCHRP 10-58(02)). The objective of the study is to
develop procedures to assist State DOTs in effectively
using contractor-performed tests in the quality-
assurance process. The final report is due in 2006.
For more information on the project, go to
http://www4.trb.org/trb/crp.nsf/All+Projects/
NCHRP+10-58(02)

U.S. PARALLEL DESIGN-BUILD RISK ALLOCATION



contractors also use qualified labs for the quality control
tests. A reference lab is available if differences in test results
exceed an established threshold.

In the Netherlands and Finland, contractors are primarily
responsible for ensuring that the materials meet the required
quality levels, and they provide certifications and test
results. Tests are conducted as work progresses. All work is
subject to owner review, but separate tests normally are not
conducted. The set of checks by the owner consists of a 
mixture of system checks, process checks, and product
checks. Most tests are standardized and the contractor has 
to use the standards. Most standards are legally enforceable.
A mix of acceptance tests can be implemented, mostly 
during the work progress.

In Scotland and England, the contractor performs the
required tests at the frequency required by the tender 
documents and documents the results. The documentation is
available for review by the PM or ER in Scotland and the DA or
DR in England. Any nonconforming results or work must be
reported on a noncompliance report.

Remedies for Nonconformance and Substandard Work
When asked about the remedies for nonconforming work (not
meeting a standard) and substandard (unsatisfactory) work,
most of the countries pointed to their use of qualifications
and past performance in procurement (see Chapter 2).
However, a few specific examples for dealing with these items
in the course of the project were cited, the primary method
being to withhold payment.

Ontario uses a combination of contract reductions for price
adjustment based on quality, and contract administrator-
determined reductions for nonconforming work. The ministry
reserves the right to have unsatisfactory work removed. All
work in Ontario has a 1-year warranty, but officials said this is
not often invoked.

In Germany, the construction supervisor observes work,
noting and documenting deficiencies. The work is determined
to be acceptable before payments are made. Payment 
deductions and charges for abatement are allowed up to 
the extent of complete new construction.

In the Netherlands and in Finland, the contractor is
responsible for rebuilding the work to bring it into confor-
mance. Negative price adjustments are possible, but rarely
used. Instead, these agencies prefer to rely on their extensive
use of quality criteria in their prequalification and 
procurement programs.

In Scotland, nonconformities are reported on nonconfor-
mance reports and must be addressed before project comple-
tion. The Scottish Executive does not dictate how contractors
must correct deficiencies, but it assures that the deficiencies
are addressed. The Highways Agency system is similar for
design-build projects, with the contractors’ incentive being to
maintain their KPI score so they will be offered future work.
For DBFO projects, the emphasis is on proactively addressing
all concerns early in a partnering environment. The funding

companies will get involved quickly if the DA indicates 
performance issues are occurring. The Highways Agency also
has a formal system of actions, notifications, and remedies.

Contract Change Processes
Given the complexity of designing and constructing a highway
project, contract changes are virtually inevitable. Managing
the capital construction of highway projects requires the coor-
dination of a multitude of human, organizational, technical,
and natural resources. Quite often, the engineering and con-
struction complexities of such projects are overshadowed by
economic, societal, and political challenges. The scan team
was particularly interested in the international agencies’
requirements and methods for identifying, quantifying, and
documenting contract change impacts on time, costs, and
quality of work. The innovative methods to manage change
that the team found were presented in the discussion of 
project delivery methods, procurement methods, and payment
methods. Otherwise, the contract change processes were found
to be quite similar to those seen in the United States, with
some differences in the level of authority for changes and the
use of consultants for administration.

Cost of Changes
All of the countries stated that their goal is to minimize 
contract change. Much of the motivation for implementing the
innovative project delivery methods in England, Scotland, and

the Netherlands (see
Chapter 2) stems from a
need to control contract
change and cost growth.
The policy of the
Highways Agency is to
avoid initiating any
changes after contract
award. If this becomes
necessary, the Highways

Agency will pay additional costs for the changed situation.
Finland also has a policy to avoid any changes that will result
in a change in the cost or completion date, and the scheduled
completion date typically is not negotiable.

The scan team asked all of the country representatives to
approximate contract cost growth as a percent of total award-
ed contract value. Table 8 (see page 36) provides approximate
average cost growth percentages from contract award through
project completion. These values are explained in more detail
on the next page.

The Ministry of Transportation in Ontario had the most
accurate measures of cost growth and also quantified the
reasons for this growth. Total contract increases range from 
9 to 18 percent, with an average of 10 to 12 percent. This
includes 5 to 10 percent for changed conditions, 3 to 5 
percent for overruns due to errors in estimated quantities,
and 1 to 3 percent for material and time bonuses and price
indexing (0.3 percent due to price adjustment clauses).
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The scan team was interested 
in methods for identifying,
quantifying, and documenting
contract change impacts on 
the following:
�Time
�Costs
�Quality of work
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The other countries provide more approximate values for
cost growth. Germany provided different values for Bavaria
and North Rhine-Westphalia. In Bavaria, the final contract
cost is normally within 90 to 110 percent. Ranges from 80 to
200 percent have been experienced. In North Rhine-
Westphalia, final costs grew an average of about 15 percent.
In Scotland, the tendency-to-overrun figure is plus 4 per-
cent, underpinned by the Scottish Executive ensuring that
changes are minimal, if any, to avoid changes. In the 
traditional Dutch contracts, the average contract growth was
about 10 percent. Not enough statistical information is
available on the new contracts, and the Dutch have found
that the numbers vary. Finnish contracts generally are com-
pleted on the established date. The average growth is 0 to 5
percent. England witnessed very poor performance in its tra-
ditional design-bid-build contracts, with average growth of
up to 27 percent. The new design-build and ECI contracts
have yielded very little growth, but officials did not provide
a definitive average cost increase.

Costs for these changes are substantiated in much the
same manner as in the United States. Germany uses unit-price
contracts almost exclusively, so when a change is needed, the
State uses unit prices or hourly wage agreements. Germany
uses lump-sum agreements when necessary. An increase or
decrease in unit prices is negotiated when quantities increase
or decrease beyond 10 percent of the estimated value. In
Ontario, the contractor submits costs, and the construction
administration consultant estimates a cost independently and
determines fair payment. In the Netherlands, the contractor is
required to propose any change order costs for the agency to
review. The agency has a large database of costs and numerous
technical experts. In addition, the contractor is responsible for
establishing the basis of prices for the projects in its price
proposal, which is used to review change order costs. When
change orders are unavoidable in Scotland, the cost is negoti-
ated between the PM and the contractor. The ER theoretically
has some authority for authorizing minor changes, but in prac-
tice the PM for the Scottish Executive approves all changes.

Similarly in England, the change is negotiated between the DA
within delegated limits and the contractor.

Value Engineering Change Proposals
Quite often, innovations can be realized during construction
to improve the quality of a project. The scan team explored
the methods available internationally to allow the contractor
to change construction concepts during design or construction
for the betterment of the project. The team found that all of
the countries have mechanisms that allow for change propos-
als after award in traditional design-bid-build projects in much
the same manner that they are allowed in the United States.
It also found that changes after award in design-build projects
are the right of the design-builder as it develops the design,
but these changes must conform to the owner’s original
request and design-builder’s proposed design.

Change proposals in traditional contracts internationally
follow the some process used in the United States. All 
countries involved in this scan allow these change proposals.
In Ontario, for example, contractors are allowed to propose
changes after the award of contract and present associated
costs. These are analyzed by the design consultant for tech-
nical merit. The contract administration consultant evaluates
them for cost impacts. For normal changes, prices are based
on contract unit prices, adjusted unit prices, agreed lump
sum, or force account. The Ministry of Transportation will
then evaluate the proposals for scope changes and have 
the final approval. The ministry has formal cost reduction
incentive provisions for post award changes. Savings are
shared equally after deductions for each party’s costs. 
The Canadian system is representative of what was found 
in the other countries.

In design-build contracts, the design-builder is still 
completing the final design after award. The contract allows
the design-builder to make changes to its design, but only 
if these changes meet the agency’s request for proposal
requirements and the design-builder’s proposed scope. 
If the scope of a change does not meet these original 
contract documents, the design-builder must follow a similar
process for proposing changes as described above for the tra-
ditional process. In Scotland, for example, the design-builder’s
proposal must meet the design requirements established by
the Scottish Executive. The contractor provides the final
design and is free to make any changes as long as they meet
the minimum design required and does not deviate from the
accepted proposal. If the Scottish Executive allows a change
to a standard less than the specimen design, it shares the 
savings, but it strives to not make any changes. In the
Netherlands, the design-build contract specifications are much
more performance oriented. This means that construction 
concepts may be changed, but only if they meet these 
performance requirements and only if only the rules of the
contractor’s quality system are followed. All changes have 
to be reported, and any conceptual changes have to be
approved by the government.

* for design-build delivery

COUNTRY
APPROXIMATE COST GROWTH
FROM CONTRACT AWARD TO

PROJECT COMPLETION

Ontario +10-12%

Germany +15%

England +0-27%

Scotland +4%*

The Netherlands +10%

Finland +5%

Table 8. Contract cost growth.



Change Management
The countries studies all attempt to manage change at the
lowest level possible to keep the process efficient. In Ontario,
for example, the majority of changes are handled at the 
project level. Of the major issues, 75 to 85 percent are
resolved at the regional level, 15 to 20 percent are handled by
headquarters, and about 1 to 5 percent go to the legal system
(lawyers, arbitrators, courts, etc.). The highest-level engineer
outsourced is at project manager level, and $30,000 is the
highest level of approval that an outsourced person can be
involved in. In one instance in Germany, increases of up to 
25 percent of the original contract amount may be approved
autonomously (up to €200,000). Increases beyond these
thresholds must be approved by the superior office, the 
construction division.

The Dutch and Finish change approval process is very
stringent. In traditional Dutch contracts, the supervisor at the
project prepares a contract change. This supervisor has author-
ity for small, prescribed matters. Substantial changes are
approved by an agency official, most likely a member of the
regional director’s staff. Sometimes senior project managers
are granted special authority for changes, but it requires 
special appointment. Contract changes always have to be 
prepared by two agency officials. Finland also has a stringent
change process. It elevates from the field any changes outside
of the original project scope because the agency is held to a
fixed budget. This may contribute to Finland’s low average
cost growth.

Project Record Keeping
A highway construction project really involves two projects,
the one physically built in the field and the one built on paper
to document the physical project. The scan team was interest-
ed in any innovative practices for managing documentation
requirements, including the parties responsible for progressive
inspection, testing, progress payments, project closeout, and
final audit. Much of the documentation process has been
described in the previous sections of this chapter, specifically
in the contract administration, quality plan, and change
process sections. This section specifically focuses on how
countries capture trends in documentation to make their sys-
tems more effective, and how they use information technology
to make their processes more efficient.

Again, it should be noted that project record keeping is
affected by the project delivery system. In traditional project
delivery, record keeping is mainly the responsibility of the
agency, although more of the traditional record keeping
responsibility is placed on the contractor internationally than
in the United States. In design-build and DBFO projects, the
philosophy is to require the contractor to have quality man-
agement programs covering all aspects of the project. Within
that program, the inspection to determine compatibility with
the contract documents is accomplished and certified by the
contractor and the DB designer. Third-party certified labs
often conduct the testing. In addition, the agency periodi-

cally will verify procedures and review results. The contractor
retains all records for sampling and testing, and submits
copies to the agencies. The agencies will also often have an
independent consultant onsite that monitors the contractor’s
quality manage plan.

The countries all noted some process to capture trends
in project documentation with an eye toward process
improvement. Periodic meetings with the project team and
industry associations were specifically noted by Ontario
and in one instance in Germany. England tracks requested
changes/innovations to its standards and specifications
electronically and periodically reviews these submissions
for trends to inform updates.

The United States appears to be ahead of the countries
studied in this scan on the use of information technology
(e.g., Internet, electronic databases, handheld devices for
inspection, etc.). Although most of the international govern-
ment transportation organizations stated that they have the
capability to retain records electronically, the team did not
witness systems that were substantially better than those
found in the United States. In fact, officials in a number of
countries said that most of their field records are still kept
on paper. The DBFO projects that the team visited did have
database systems that allowed all team members to share
test reports in real time. The large size and longer durations
of these projects and sole-source aspects of the project
delivery allow for a greater investment in information 
technology infrastructure.

Third-Party Communications
Utilities, railroads, local agencies, and other third parties can
greatly affect the outcome of a highway construction project.
These third parties are impacted by the construction, but they
often are not benefiting from it and have no financial ties to
the project. In fact, they may be negatively affected by the
project. Coordination of third parties and third-party commu-
nications are typically a shared responsibility of the agency
and the contractor, depending on the phase of project devel-
opment. The scan team found that the international trans-
portation organizations are acutely aware of the need for good
public relations, but they vary in methods to achieve results.
The team also discovered that several countries have legisla-
tion that governs payments for utility relocations.

The public must be kept informed before, during, and
after construction. The responsibility for public information
varied slightly from country to country. The agency takes
primary responsibility for public information in Ontario,
Germany, the Netherlands, and Finland. The contractor
takes primary responsibility for public information in
England and Scotland.

Scotland showed the scan team the most aggressive 
public information strategies. The Scottish Executive believes
in informing the public early in the project environmental
phase and continuing throughout the project’s development
using a multimedia approach. On major projects, the Scottish
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Executive will actually conduct intense public meetings in
which video simulations and models are used to inform the
public. In addition, a project-specific Web site allows for
continuous updates to the public. Traffic simulations are 
conducted to qualify the benefits of the project and provide
the public with an idea of the future traffic patterns. Figure
11 shows a Web site depicting future construction traffic
detours and a public information meeting for the Upper 
Forth Crossing in Scotland.

The Netherlands also has an aggressive public information
strategy. On all large infrastructure works, a strategic commu-
nication plan is prepared with a matrix of communication
tools, including press releases (radio, television, newspaper),
periodic press tours, brochures, dedicated Web site, dedicated
phone line, meetings with the local authority and community
groups, and on large projects, an information center. An
action plan is developed to implement the strategic 
communication plan. The regional communications director
has major responsibility for this function. The project 
manager (only if trained in public relations) and contractor
have lesser roles, and everything they do must be 
preapproved for method and content.

Philosophies differed on coordination and payment for
utility relocations. Scotland and the Netherlands pay the total
cost of utility relocation, while the Canadian government pays
utility companies 50 to 100 percent of all utility relocation
costs, depending on the age of the utility being relocated.
More specifically in Scotland, laws have been adopted recently
that require utility owners to comply with the plans they pro-
vide to the contractor. This permits the contractor to seek
monetary settlement if the utility company fails to execute the
relocation shown in the plans.

Finally, there was consistency in the belief that 
contractors should be given additional payments and time 
extensions for delays caused by third parties on traditional
design-bid-build contracts, with the exception of Scottish
design-bid-build contracts using a lump sum. On the 
design-build and DBFO contracts, some of these risks 
were assigned solely to the contractor.

Environmental Monitoring
Environmental issues can arise in both planning and con-
struction. In the United States, contractors do not typically
play a role in the environmental process during planning, but
they are directly involved with environmental issues during
construction such as noise, vibration, dust, and water 
quality. The scan team explored the role of the contractor in
the environmental process to discover innovative ways to
lessen the impact on the environment. The scan team found
that contractors are not involved in the environmental 
planning/permitting process, with the exception of the first
phase of ECI contracts in England. The team also found that
most countries specify the environmental monitoring and
compliance during construction in the contract, but generally
avoid method specifications. Contractors are encouraged to
enhance the contract requirements through their proposed
quality management plans.

Contractors did not play a part in the environmental per-
mitting process in any country except England. The Highways
Agency retains the option to have the contractor become
involved in environmental planning through its statutory
public consultation process. Up to this point, the contractor
assists only as a consultant to help the Highways Agency
navigate the environmental process. Once the environmental
and consultation planning process is completed, the ECI 
contractor will move into a contract with the Highways
Agency for detailed design and construction.

Environmental requirements during construction generally
are defined through detailed contract method requirements
in Germany and Ontario. In Germany, the construction con-
tract contains corresponding protective measures aimed at
avoiding negative environmental impacts. Impacts that had
not been recognized are delegated to the contractor via an
addendum to the construction contract. In Ontario, the min-
istry and the environmental agencies have standard models
that are included in the contracts. Government agencies do
monitor, but mainly as a reaction to complaints.

Figure 11. Public information tools for Upper Forth Crossing
project in Scotland.



Environmental requirements during construction generally
are defined through both contract provisions and contractor
quality control plans in England, Scotland, and the
Netherlands. In England, the contractor typically has a full-
time environmental liaison person onsite daily to see that all

activities are being 
conducted in compliance
with the project 
environmental plan. 
The Scottish Executive 
will have global environ-
mental requirements in
the contract require-
ments, including noise
and water quality. 

The contractor will have a quality management plan for the
environmental aspects. In addition, the contractor’s quality
management plan for the environment will outline the 
specific aspects of monitoring and corrective action. 
An individual or individuals in the contractor’s organization
are assigned to conduct the environmental monitoring 
and reporting during construction.

Project Maintenance Requirements 
Contractors consistently are responsible for project 
maintenance during construction, including the contractor’s
and owner’s responsibilities for existing or adjacent facilities.
This responsibility includes routine maintenance in England
and Scotland. In Ontario, the contractor is responsible for
maintenance activities during the normal construction season
(April through October) within the limits of construction.
The agency may accept part of a project, which will relieve
the contractor of maintenance responsibilities. The remaining
time, the agency’s maintenance contractor is responsible.
Germany only assigns responsibility for repairs caused by
construction to the contractor. Insurance typically is 
required for damage to adjacent facilities.

Conclusions
As discussed in this chapter, international highway 
organizations delegate many traditional highway agency
functions to the private sector to promote efficiency 
and satisfaction of the client’s requirements. In conjunction
with this delegation, contract payment methods are 
used to support alignment and trust. Quality plan 
implementation methods also support this delegation 
and alignment of goals.

The scan team found that contractors frequently report
their own progress and that agencies take more of an audit
role than a measurement role. Milestone and lump-sum 
payments support these progress reporting methods. 
There are fewer requirements on the amount and types 
of subcontractors abroad. The scan team found the quality
control and quality management plans frequently are 
developed by the contractor. Reliance on ISO certification 

is heavy, and contractors can be rated on their quality 
management plans before project award or through postpro-
ject reviews. Most countries pointed to their use of qualifica-
tions and past performance in procurement as remedies for
dealing with substandard work. While the team did not find
many innovative information technologies for record keeping,
it did find good use of information technologies in public
information efforts. Finally, the scan team found that 
contractor quality certification standards and project quality
plans are being used to supplement contractually mandated
environmental monitoring processes.
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�Environmental require-
ments during construction
are defined through
method specifications.

�ISO 14000 certification
often is required in quality
control plans.
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INTRODUCTION

T he construction management process is not
finished when the project opens to traffic.
Agencies, and in some cases their industry
partners, are responsible for operating and
maintaining the facilities long after the con-

struction contract is complete. International highway organi-
zations have a different philosophy on warranties than those
in the United States. Warranties of 5 years and longer are not
uncommon in the countries studied on this scan. Agencies 
and their industry partners must also continuously consider
how to improve their construction management methods.

This chapter discusses postconstruction aspects of con-
struction management. It describes the typical involvement of

the construction contrac-
tor with the maintenance
and operation of facili-
ties it constructed. It
also discusses how new
knowledge is captured
during the construction
management process and
how it is used to improve
the process on future
projects. The scan team
found warranties of 1 to
7 years being used for
various aspects of con-
struction, and numerous
examples of design-build-

operate-maintain contracts. The team also found that the
international agencies work closely with their industry partners
to implement construction management innovations that can
save time and money and help meet customer needs.

Maintenance and Warranties
The typical involvement of the construction contractor with
the maintenance and operation of facilities it constructed

varies substantially with the project delivery method. As stat-
ed in Chapter 2, England, Scotland, Finland, the Netherlands,
and Ontario all have used some type of design-build-operate-
maintain project delivery method. In these cases, the contrac-
tor is responsible for maintaining the project to predetermined
performance levels. Warranties are not required on these 
projects. This section of the report will discuss primarily 
maintenance and warranty issues on traditional design-bid-
build and design-build projects, as these have the most 
relevance to U.S. highway construction management.

In Germany and Ontario, the construction contractor does
not get involved in maintenance. The construction contractor’s
responsibility is similar to that in the United States with the
exception of warranties. Ontario requires a 1-year warranty on
all aspects of the project. Germany requires longer warranty
periods of 5 years for soil and earthwork, 5 years for bridges
and drainage systems, and 1 to 3 years for pavements.

The Highways Agency in England uses different mainte-
nance and operational requirements for various contract
types. For the design-build-finance-operate contracts and
other long-term contracts, the contractor provides opera-
tional and maintenance services for the full length of the 
30-to-50-year contract. The contractor designs and con-
structs the project with the full knowledge that he will have
to operate and maintain the infrastructure for the full term
of the contract. At the termination of DBFO contracts, crite-
ria require a level of guaranteed workmanship, and Euro
products have to be tested and certified. On the other hand,
the preferred new method of contracting for design and 
construction services—the ECI contract—does not provide
for traditional operational and maintenance services. These
contracts include a general workmanship and materials war-
ranty. The team members of the A500 contract indicated that
at the completion of construction, the contractor is responsi-
ble for a 2-year general workmanship and materials warranty.
In addition, the contractor is also responsible for any design
or construction defects directly attributable to the 
contractor’s failure to exercise reasonable care in design and
construction for 12 years after the contract is executed.
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Management
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�Many countries employ
long-term warranties.

�There were numerous
examples of design-build-
operate-maintain contracts
in various forms.

�The team found examples
of international agencies
working closely with their
industry partners to 
implement construction
management innovations.



Like England, the Netherlands uses different maintenance
and warranty requirements for various contract types. For
design-build contracts (and variations of design-build known
as D&C, E&C contracts in which both design and construction
services are provided), the Netherlands requires a 7-year war-
ranty for the surface course of asphaltic concrete pavements.

This is a performance war-
ranty for raveling and skid
resistance. A 3-year warran-
ty is also required for
expansion joints for struc-
tures, pavement markings,
and landscaping plants such
as trees. The Netherlands
indicated that warranties

have not always been effective in the past. Historically, Dutch
law has been liberally interpreted in the contractor’s favor to
release the contractor from any liability unless the agency can
prove that the defective workmanship or materials are directly
attributable to the contractor. Under the newer design-and-
build contracts discussed above, the agency believes that any
pavement defects occurring in the first 7 years after construc-
tion will be the responsibility of the contractor. Officials said
that the Netherlands is considering more pilot projects with
bonded warranties because of success with these warranties in
the railroad sector.

Although the term “warranty” is not used in Scotland, 
the Scottish Executive requires contractors to be responsible
for all defects during a 5-year maintenance period after 
construction is complete. A retainage is used to ensure the
correction for defects, but some contractors opt to submit 
a bond in lieu of having retainage held. For pavements, 
the design life is 40 years. The agency runs a deflectograph
in years 3 and 4 to determine performance trends, and again
in year 5 for acceptance and/or remediation. Warranty bonds
are not used. The agency does not want to invoke a bond
only to get the defects corrected. Since past performance 
is considered in determining the list of invited bidders, 
disputes could affect a contractor’s ability to tender 
on future projects.

The Finnish Road Administration often requires a 
5-to-7-year warranty for all workmanship and materials, 
with the exception of pavements, which have 2-year 
warranties. However, the specific warranties for a given 
project may vary with the scope of the project. Warranties 
of 5 to 7 years have been used on pavements, 2 years 
on lighting and other electrical devices, and 1 year on 
plantings and landscaping items.

Process Improvement
This report has provided numerous examples of continuous
improvement processes for construction management process-
es. The international organizations shared their newest inno-
vations in construction management and the team learned
the processes of capturing the new knowledge that generated
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�At the end of a DBFO
project, the HA criteria
require a level of 
guaranteed workmanship,
and Euro products have
to be tested and certified.

Warranties are not new to the United States. 
From 1890 to 1921, Warren Brothers Paving
owned a patent on hot mix asphalt (HMA). 
Warren Brothers provided a warranty for its 
products that lasted up to 15 years. The warranties
covered both materials and workmanship. After
1921, the Warren Brothers’ patent expired. The
asphalt market was opened up to competition and
the warranty program was discontinued.

In the 1950s, the U.S. government formalized
its participation in the highway construction 
program. Warranties were not allowed because
they were considered maintenance, and the Federal
government could participate only in construction.
In 1988, a Transportation Research Board study
produced Circular 38—Innovative Contracting
Practices, which described the possible application
of warranties to highways. FHWA Special
Experimental Project 14, put in place in 1990,
allowed for the evaluation of warranties and other
alternative contracting methods on Federally
funded highway projects. In 1995, FHWA 
mainstreamed most alternative contracting 
methods, including warranties, and many State 
and local agencies began to evaluate the use of 
warranties on their own. Figure 12 depicts the
States in which FHWA had approved warranty
projects in 1999.

U.S. PARALLEL ASPHALT PAVEMENT WARRANTIES

Figure 12. States using warranty evaluation.
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them. A few of the most notable process improvement exam-
ples previously described in this report include the following:
� England’s ECI contracts that provide incentives for new

innovations (Chapter 2)
� England’s CAT evaluation process that requires continu-

ous improvement from its supply chain (Chapter 2)
� Ontario’s RAQS evaluation process that captures past

performance and measures improvements (Chapter 2)
� ISO certification processes that provide the framework

for continuous improvement (Chapter 3)
All of these examples were developed in close consultation

with industry partners. Officials in each country shared specific
examples of how they obtain feedback to ensure the knowl-
edge gets back into the project development system. Ontario
has a very formal process. With its contractor administration
consultant, it holds monthly meetings to discuss ratings and
progress. One final rating is provided for each contractor at
the end of the project. For multiyear projects, discussions are
held, but no ratings are done. Postconstruction meetings are
held between the engineering consultant and construction
contractor at the end of every project. A construction report is
prepared for each project and circulated within the ministry.
The ministry is also starting to invite the design consultant to
construction site meetings.

Germany receives feedback through a team concept. It
develops projects using a designated team assigned to the
project from beginning to end. These teams are multifaceted,
and consider the lessons learned from construction in future
project development. German construction officials meet 
regularly with the country’s contractors’ association to address
conflicts and resolve industry issues.

The Highways Agency in England conducts joint reviews
with the Office of Government Commerce at various phases of
the project development process to gather lessons learned and
provide feedback to the overall transportation delivery 
program. The schedule of reviews is determined by a risk
assessment of the project scope. 

Postconstruction reviews are conducted informally in
Scotland, but if the final contract amount exceeds the bid by
15 percent or more, a more detailed review is done to explain
overruns. The Scottish Executive also conducts several meet-
ings with tendering contractors to ensure that their approach
is in compliance with the owner’s needs. Whether the
approach meets the criteria in the request for tender or is an
alternate design, the submission must meet the basic criteria
established by the agency. These meetings essentially have
eliminated tenders being rejected for noncompliance with the
owner’s requirements.

For processes to be improved, they must be measured. 
All of the countries measure time and cost growth, and
Ontario tracks these in earnest, as discussed in Chapter 3.
While the Highways Agency traditionally has tracked cost 
and schedule growth on its projects, the lump 
sum-based ECI contracts provide even stronger economic
incentives for the contractor to complete the work on time
and on schedule. Also, the DBFO contract, by its nature,
rewards contractors for innovation, risk taking, performance
measurements, and budget attainment. By awarding the 
project to a DBFO company based on a quality/concept
selection process and having the DBFO company identify 
the target costs, contract cost growth and time growth
should be at a minimum. If the owner can refrain 
from initiating change orders, the DBFO company is 
measured against the standards it established for itself
through the certification process. 

Both England and Finland have more global key perform-
ance indicators that they measure to attain their goals of the
future. Table 9 provides a list of these indicators.

These key performance indicators are relatively new, so the
agencies did not have historic data to share with the scan
team at the time of the site visits. However, the potential for
the measurement of process improvement is obvious.

Past performance assessment of individual contractors is
discussed in Chapter 2, but a summary of the measurement
techniques is merited here. The Netherlands is prohibited from
using past performance in procurement. Ontario and England
have the most mature past performance measurement systems.
Ontario uses its RAQS system for both consultants and con-
tractors. England uses its CAT system, which is relatively new.
Details on these systems are in Chapter 2.

Conclusions
Postconstruction aspects of construction management are
important to maintaining long-term success. The internation-
al organizations the scan team met with are striving to
incorporate long-term construction management solutions
through the use of warranties and innovative contracts that
include substantial maintenance agreements. The team 
discovered numerous examples of innovations stemming from
rigorous process improvement. U.S. highway agencies may
benefit from employing these innovative techniques or
process improvement techniques that generated them.

ENGLAND FINLAND

� Characteristics of the
specific product

� Service being delivered
� Predictability of time 
� Predictability of cost
� Safety 
�Defects

� Impacts to road users and
society
� Performance-based 

criteria (currently being
developed as part of the
strategy)
� Level of service, outcome,

and performance-based
criteria
� Adherence to technical

specifications
� Adherence to material

specifications

Table 9. Key performance indicators.



RECOMMENDATIONS

T he construction management scan team was
composed of Federal, State, local, industry,
and academic members with more than 100
years of combined experience in the design
and construction of highway projects in the

United States. Through this focused research study, the team
has gained a fresh perspective on how the U.S. highway
industry can change to achieve more productive partnerships
and alignment toward customer-focused goals. The recommen-
dations of the team offer a challenge to highway construction
professionals to change construction management practices
that create adversarial relationships.

Align Team Goals to Customer Goals
Develop procurement, contract provisions, and construction
management methods that better align the goals of the 
customer, owner, and contractors. The industry must move 
to integrated teams that are formed early and focus 
on customer goals throughout the project development 
and construction life cycle. The process must begin with 
disciplined risk assessment and strategic project delivery
decisions. These early decisions need to be supported
through procurement and construction management 
techniques that support and incentivize the teams in 
achieving customer goals.

Develop Risk Assessment and Allocation Techniques
Develop more effective risk assessment processes that 
begin at the scoping process and continue through the 
construction management process. These processes should
determine risks and assign them to the party best able to
manage them. The Highways Agency Risk Management
(HARM) tool, the Public Sector Comparator, and the 
Public-Private Comparator can be used as models for 
developing disciplined risk assessment and allocation 
techniques in the United States.

Strategically Apply Alternative Delivery Methods
Choose delivery methods that better align goals and allocate
risk properly. The U.S. highway industry must evolve from the

traditional one-size-fits-all project delivery method. A renewed
focus should be given to alternative delivery methods that
promote early industry involvement and life cycle design 
solutions to maximize the entire project team’s input in 
meeting customer needs.

Enhance Qualification Rating Processes
The team recommends development and implementation of
consistent quality rating processes to facilitate quality-based

selection. A number of U.S.
States have begun to 
collect and track contractor
qualification rating 
information. The mature
processes in Ontario and
Europe took many years 
to develop. A concerted
effort among different
agencies with a long-term
implementation plan will 
be required if the process 
is to be as successful in 
the United States as it 
has been abroad.

Use Qualifications 
in Procurement
The team recommends
greater use of best-value
procurement, including
considerations for price,
qualifications, time, 
and technical approach.
Many construction 
management techniques
discovered on this scan
work because agencies 
are able to track perform-

ance from one project to the next. The use of qualifications
in procurement will encourage long-term relationships 
and the associated efficiencies that can be realized from
these partnerships.
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ImplementationImplementationRecommendations and

Recommendations
�Align team goals to 

customer goals. 
�Develop risk assessment

and allocation techniques.
�Strategically apply alter-

native delivery methods.
�Pilot early contractor

involvement.
�Enhance qualification 

rating processes.
�Use qualifications in 

procurement.
�Apply alternate bids/

designs in procurement.
�Conduct preproposal

meetings.
�Apply more contractor

quality management.
�Use appropriate alterna-

tive payment methods.
�Work toward 

warranties and life cycle
responsibility.
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Pilot Early Contractor Involvement
Test a system of contractor qualification-based selection to
deliver a project from the planning and/or environmental
process through construction using a target price contract. 
The early contractor involvement process is a wholesale
change from the current way of doing business in the United
States, and it will take a longer-term strategic plan to test
and implement the system. The system could deliver enormous
rewards, but it must be developed with industry support, 
tested, and documented if it is to be successful. The system
should be tested in a pilot study setting and the results
should be disseminated widely.

Apply Alternate Bids/Designs in Procurement
The team recommends more use of alternate bids in a low-bid
environment, provided the bidders are being evaluated on 
a fair and transparent basis. Alternative bidding procedures
can potentially achieve better value for the money through
the competition of innovative ideas in procurement.
Alternative bidding processes can be established for 
design-bid-build, design-build, and other delivery methods
observed on this scan.

Conduct Preproposal Meetings
When design alternates are being considered, conduct 
confidential preproposal meetings to allow proposers to 
validate acceptability for innovative concepts. This process 
is being used already on a limited basis in large design-build
projects in the United States. These processes should be
extended and refined for application to all methods of project
delivery. Guidelines for discussions must be created with
industry input and followed in practice to ensure that 
there is no impropriety in selection.

Apply More Contractor Quality Management
Use more contractor quality management systems with reliance
on agency assurance. Contractor-initiated quality plans can be
competed during procurement and written into each project
contract. On design-build contracts, provide designer assur-
ance of critical construction components. Consider using 
quality management process certifications when appropriate.
This competition in quality management will lead to innova-
tive solutions for quality management issues, but it will take 
consistent owner auditing and noncompliance procedures.

Use Appropriate Alternative Payment Methods
Use alternative payment methods such as contractor invoicing,
milestone payments, and lump-sum payments to align team
goals and/or promote efficiency. A variety of methods should
be available for different project types and customer goals.
These alternative payment methods must be developed with
industry to ensure that they do not limit competition.

Work Toward Warranties and Life Cycle Responsibility
Consider appropriate long-term warranties on critical 

components of appropriate projects to deliver better products,
allow for more innovation, and eliminate redundant quality
processes. Qualify items within the contractor’s control. All
team members must have an understanding of the life cycle
needs of customers, and these contract provisions can assist in
the understanding and realization of these needs.

Implementation
The scan team is committed to implementing its recommenda-
tions with the industry in the coming months and years. 
Three critical tools to realize the team’s recommendations 
are described below.

Expert Technical Group
An expert technical group consisting of AASHTO and FHWA
representatives will be formed to prioritize implementation

steps, coordinate with 
various industry associations,
designate lead States for 
implementation, and assist
these States in developing 
guidelines, training programs,
presentations, and 
information exchange 
programs. Funding commit-

ments for this group have not yet been secured, but FHWA
anticipates that this will be a multiyear effort.

Pilot Studies
Many of the innovative recommendations will require pilot
studies in the United States. These pilot studies must be
developed in conjunction with appropriate stakeholders and
the results documented and disseminated if we are to learn
from our experiences and promote appropriate change. Team
members plan to pilot a number of these recommendations,
but more participation is required.

Conferences and Focused Workshops
The team plans to disseminate this information at
Transportation Research Board and AASHTO conferences. 
The team is also organizing focused workshops on the 
topics. For more information on these conferences and 
workshops, go to http://construction.colorado.edu/cmscan,
or contact the team members listed in Appendix A.

Implementation

�Expert technical group 

�Pilot studies

�Conferences and
focused workshops
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Introduction

T he following questions provide detail on the
topics of interest outlined in the panel
overview of January 2003. We hope that these
questions can serve as a framework for the 
discussions for our visit in May. Wherever 

possible, we ask that you answer the questions directly or 
provide examples of successes and failures in the topical area.
Example contracts or contract language from successful 
projects will also be helpful. While we are certainly interested
in your largest and most innovative projects, policies, and 
procedures, we are also interested in your routine practices, as
we may gain new ideas for U.S. agencies from these as well.

Preconstruction Aspects of Construction Management

General Context
1. Generally describe the key aspects of how transportation

construction management is positioned within the political,
economic, and technological structure of your country.
Please comment on items such as owner structure, market
structure, market competition, contractor associations,
funding structure, and the roles and responsibilities of the
other primary stakeholders in the transportation life cycle.

Staffing
2. Describe how staffing and workforce issues in your agency

affect the construction management of projects.
a. How do you ensure that a high-quality staff is present

to accomplish agency goals?
b. To what extent are you using consultants in the 

management of program design, construction 
inspection, and material testing?

Project Delivery
3. Describe the primary project delivery method in your

country. In the United States, we primarily use design-
bid-build delivery, in which a complete project design is

used to procure a contractor through a low-bid process
under a unit-price contract.
a. What is the approximate percentage of use by dollar

volumes for the following project delivery methods:
design-bid-build, design-build, performance-based 
contracting, concessions with long-term agreements
and operational periods, public-private partnerships,
others (please describe).

Procurement
4. Describe how your procurement or bidding methods support

the construction management process throughout the 
project life cycle.
a. Do you prequalify contractors or use past contractor

evaluations in the decisionmaking process of future
bidding privileges? If so, describe the process and
selection factors.

b. Do you select contractors on the basis of low bid or a
combination of cost and other factors? If so, describe
the process and selection factors.

Risk Allocation and Management
5. Briefly describe your risk allocation and risk management

process in the control of work on projects, including the
relationships/responsibilities of the owner, consultants,
testing services, prime contractor, and suppliers.
a. What do you do to identify and address risk in the 

construction process to ensure that legal and financial
responsibilities are assigned to the appropriate party?

b. How do you manage high-risk issues (utility coordina-
tion, right-of-way procurement, environmental 
permitting, etc.) to eliminate/reduce their impacts?

Construction Aspects of Construction Management

Contract Administration
6. Describe the organization of day-to-day responsibilities for

management of construction contracts, including the
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responsibility/authority level of contract administrators,
tracking of project progress, project payment determina-
tion, project stoppage issues, and project closeout
processes.
a. What is the basis for determining the dollar amount

when calculating acceleration costs, liquidated 
damages, incentives, disincentives (e.g., agency 
construction management costs, road user costs, delay
costs, detour costs, private inconvenience costs, etc.)? 

b. What methods are used to allow the contractor to
change construction concepts during design or 
construction for the betterment of the project?

c. Are there limitations on subcontracting, such as 
self-performance requirements by the prime 
contractor, maximum subcontracting, tiered 
subcontract issues, etc.?

Quality Plan Implementation
7. How does your country ensure high design and construction

quality of the finished product?
a. Are contractors responsible for developing and execut-

ing formal quality control plans or does the owner
specify the plans in the contract? If so, please describe
the advantages and disadvantages of the process.

b. Describe the primary method used to assure that 
materials meet contract requirements. Are acceptance
(assurance) tests completed as work progresses, 
or end result?

c. When quality standards are not met, what remedies are
used for substandard work? How do you differentiate
between nonconforming (not meeting a standard) and
unsatisfactory work?

Contract Change Processes
8. Describe the requirements and methods for identifying,

quantifying, and documenting contract change impacts 
on time, costs, and quality of work.
a. What is the approximate average contract growth for

your projects (as a percentage of total project 
construction cost)? How do you calculate this percent-
age and what are the primary causes for this growth?

b. How does the contracting agency substantiate the 
cost of change order work?

c. How are contract changes managed to eliminate/reduce
their impacts?

d. Describe process and the levels of authority for 
approving changes.

Project Record Keeping
9. Provide an overview of your project documentation require-

ments, including the parties responsible, for progressive
inspection, testing, progress payments, project closeout,
and final audit.
a. Provide examples of how you capture trends to help

improve your processes.

b. Please describe the use of information technology 
in your system (e.g., use of the Internet, electronic
databases, handheld devices for inspection, etc.).

Third-Party Communications
10. Describe your processes for public information and third-

party communication, including public construction updates
and coordination of third-party construction (utility reloca-
tion, local agency improvements, rail crossings, etc.).
a. What methods do you employ for notifying the public

of construction activities?
b. How do you determine contractor time extensions and

additional payments due to third-party delays? Do you
seek reimbursement from the third parties for delays,
and if so, how successful are you?

Environmental Monitoring
11. Describe the process for dealing with environmental issues

that arise during construction, including noise, vibration,
dust, and water quality.
a. What role does the contractor play in environmental

permitting processes?
b. How are project environmental requirements defined?

Are end result standards established, or method
requirements specified in the contract?

Project Maintenance Requirements 
12. Describe the responsibilities of project maintenance during

construction, including the contractor’s and owner’s 
responsibilities for existing or adjacent facilities.

Postconstruction Aspects of Construction Management

Maintenance and Warranties
13. Describe the typical involvement of the construction 

contractor with the maintenance and operation of 
facilities it constructed.
a. Do you use project warranties? If so, please describe

typical products warranted, warranty periods, and 
corrective actions required.

Process Improvement
14. Describe how new knowledge is captured during the 

construction management process and how it is used to
improve the process on future projects.
a. What process measurements and performance indicators

are used to evaluate and improve your construction
management process (e.g., contract cost growth, 
contract time growth, etc.)?

b. What aspects of contractor performance are measured
and how are they used on future projects?

c. Have you found any innovative methods for incorporat-
ing private sector knowledge and suggestions into your
construction management processes?
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CANADA

Ministry of Transportation
Shael E. Gwartz, P.Eng.
Manager
Maintenance Office
Construction and Operations Branch
Ministry of Transportation
2nd Floor South, Garden City Tower
301 St. Paul Street
St. Catharines, ON L2R 7R4
Phone: 905 704–2622
Fax: 905 704–2848
E-mail: Shael.Gwartz@mto.gov.on.ca

Carl A. Hennum, P.Eng.
Assistant Deputy Minister
Operations Division
Ministry of Transportation
Ferguson Block, 3rd Floor
77 Wellesley Street West
Toronto, ON M7A 1Z8
Phone: 416 327–9044
Fax: 416 327–9226
E-mail: carl.hennum@mto.gov.on.ca

Malcolm MacLean
Director
Construction and Operations Branch
Ministry of Transportation
301 St. Paul Street, 2nd Floor
St. Catharines, ON L2R 7R4
Phone: 905 704–2033
Fax: 905 704–2030
E-mail: Malcolm.MacLean@mto.gov.on.ca

Gary A. Todd, P.Eng.
Manager
Construction Office
Ministry of Transportation
301 St. Paul Street, 2nd Floor
St. Catharines, ON L2R 7R4
Phone: 905 704–2199
Fax: 905 704–2040
Cell: 905 327–2230
E-mail: Gary.Todd@mto.gov.on.ca

Ontario Road Builders’ Association
Robert Bradford
Executive Director
Ontario Road Builders’ Association
The Road House
365 Brunel Road, Unit 1
Mississauga, ON L4Z 1Z5
Phone: 905 507–1107
Fax: 905 890–8122
E-mail: rob@orba.org

GERMANY

Oberste Baubehörde im Bayerischen
Staatsministerium des Innem
Dipl.-Ing. Reinhard Entorf
Ministeriaidirigent
Leiter der Abteilung Stra_en- und
Brückenbau
Oberste Baubehörde im Bayer, 

Staatsministerium des Innem
Franz-Josef-Strau_-Ring 4 
80539 München, Germany
Phone: 089 2192–3520
Fax: 089 2192–1–3521
E-mail: reinhard.entorf@stmi.bayern.de

European
Host

Representatives

European
Host

Representatives

Appendix D
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Dipl.-Ing. Lutz Mandel
Baudirektor
Sachgebiet IID1
Oberste Baubehörde im Bayer, 

Staatsministerium des Innem
Franz-Josef-Strau_-Ring 4 
80539 München, Germany
Phone: 089 2192–3508
Fax: 089 2192–1–3508
E-mail: lutz.mandel@stmi.bayern.de

Dipl.-Ing. Norbert Biller
Baudirektor
Sachgebiet IID9
Stra_enbau- und Stra_

enverkenhrstechnik
tenchnischer Umweltschultz
Oberste Baubehörde im Bayer, 

Staatsministerium des Innem
Franz-Josef-Strau_-Ring 4 
80539 München, Germany
Phone: 089 2192–3565
Fax: 089 2192–1–3565
E-mail: Robert.biller@stmi.bayern.de

Dipl.-Ing. Claus-Peter Olk
Bauoberrat
Referent im Sachgebiet IID2
Gesamtverkehrsplanung
Oberste Baubehörde im Bayer, 

Staatsministerium des Innem
Franz-Josef-Strau_-Ring 4 
80539 München, Germany
Phone: 089 2192–3539
Fax: 089 2192–1-3539
E-mail: claus-peter.olk@stmi.bayern.de

Dr.-Ing. Bernd Zanker
Ministerialrat
Sachgebiet IID3
Haushaltsangelegenheiten der 

Abteilung, Kommunalstra_en
Oberste Baubehörde im Bayer, 

Staatsministerium des Innem
Franz-Josef-Strau_-Ring 4 
80539 München, Germany
Phone: 089 2192–3549
Fax: 089 2192–1–3549
E-mail: Bernhard.zanker@stmi.bayern.de

Dipl.-Ing. Ludwig Böhm
Ministerialrat
Leiter des Sachgebietes IID9
Stra_enbau- und Stra_

enverkenhrstechnik
tenchnischer Umweltschultz, Telematik
Oberste Baubehörde im Bayer, 

Staatsministerium des Innem
Franz-Josef-Strau_-Ring 4 
80539 München, Germany
Phone: 089 2192–3550
Fax: 089 2192–1–3550
E-mail: Ludwig.böhm@stmi.bayern.de

Dipl.-Ing. Reiner Scharrer
Bauoberrat
Sachgebiet IID9
Oberste Baubehörde im Bayer, 

Staatsministerium des Innem
Franz-Josef-Strau_-Ring 4 
80539 München, Germany
Phone: 089 2192–3551
Fax: 089 2192–1–3551
E-mail: reiner.scharrer@stmi.bayern.de

Dipl.-Ing. Gilbert Peiker 
Bauoberrat
Autobahndirektion Südbayern
Seidlstr.7-11
80335 München, Germany
Phone: 089–545520343
Fax: 089–54552–661
E-mail: gilbert.peiker@abdsb.bayern.de

Dipl.-Ing. Thomas Hölzl
Baudirektor
Autobahndirektion Südbayern
Bahnhofstr. 23
82216 Maisach, Germany
Phone: 08141–392–300
Fax: 08141–393–200
E-mail: thomas.hoelzl@
bl-maisach.abdsb.bayern.de

Dipl.-Ing. Stefan Otzmann
Baurat
Autobahndirektion Südbayern
Bahnhofstr. 23
82216 Maisach, Germany
Phone: 08141–392–330
Fax: 08141–393–200
E-mail: stefan.otzmann@bl-
maisach.abdsb.bayern.de

Dipl.-Ing. Dietmar Orwat
Projektleiter
Hoflacherstr. 7
81249 München, Germany
Phone: 089–863–794–12
Fax: 089–863–794–25
E-mail: dietmar.orwat@tunnel-aubing.de

Dipl.-Ing. Jurgen Hermanns
Niederlassungsleiter
Strassen NRW
Am Grauen Stein 33
51105 Koln, Germany
Phone: 0221–8397–301
Fax: 0221–8397–415
E-mail: heinz-juergen.hermanns@koeln.
strassen.nrw.de

Michael Schetter
Koordination Fachcenter
Horsterplatz 2b
48147 Munster, Germany
Phone: 0251–1444–354
Fax: 0251–1444–384
E-mail: michael.schetter@muenster.
strassen.nrw.de
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Vjeran Buric
Steckenbauleitung
Strassen NRW
Am Grauen Stein 33
51105 Koln, Germany
Phone: 0221–8397–230
Fax: 0221–8397–100
E-mail: vjeran.buric@koeln.strassen.
nrw.de

Dipl.-Ing. Cordula Lubbers 
Strechenbauleitung
Strassen NRW, Bauburo Dellbruck
Am Grauen Stein 33
51105 Koln, Germany
Phone: 0221–6060–5816
Fax: 0221–6060–5813
E-mail: cordula.lubbers@koeln.strassen.
nrw.de

Wilfried Wermath
Oberbauleiter
F.C. Trapp, GmbH
Trappstr. 6-8
46483 Wesel, Germany
Phone: 0281–209–1299
Fax: 0281–209–422
E-mail: trapp.tiefbau.wesel@h-o-s.de

ENGLAND

Highways Agency
Jon Robinson
Assistant Project Sponsor (M3)
Highways Agency
Sunley Tower, Piccadilly Plaza
Manchester, M1 4BE, UK
Phone: 0161–930–5563
Fax: 0161–930–5610
E-mail: jon.robinson@highways.
gsi.gov.uk

Mark Neave
International Coordinator
Highways Agency
Sunley Tower, Piccadilly Plaza
Manchester, M1 4BE, UK
Phone: 0161–930–5579
Fax: 0161–930–5658
E-mail: mark.neave@highways.gsi.gov.uk

Annette Pass
International Department
Highways Agency
Sunley Tower, Piccadilly Plaza
Manchester, M1 4BE, UK
Phone: 0161–930–5647
Fax: 0161–930–5658
E-mail: annette.pass@highways.
gsi.gov.uk

James Ward
International Department
Highways Agency
Sunley Tower, Piccadilly Plaza
Manchester, M1 4BE, UK
Phone: 0161–930–5817
Fax: 0161–930–658
E-mail: james.ward@highways.gsi.gov.uk

Bill Edwards
Mouchel-Parkman
Parkman House, Lloyd Drive
Ellesmere Port
Cheshire CH65 9HQ
Phone: 0151–356–5555
Fax: 0151–355–4060
E-mail: bill.j.edwards@
mouchelparkman.com

Philip Beaumont
Project Manager
Highways Agency
City House, 8th fl (West)
PO Box 206
New Station Street
Leeds LS1 4UR, UK
Phone: 0113–283–6679
Fax: 0113–283–6531
E-mail: phil.beaumont@highways.
gsi.gov.uk

Simon Diggle
Supply Chain Manager
Highways Agency
City House, Room 7E
New Station Street
Leeds LS1 4UR, UK
Phone: 0113–283–5309
Fax: 0113–283–6625
E-mail: simon.diggle@highways.
gsi.gov.uk

Gary Wright
Supply Chain Manager
Highways Agency
Broadway, Room D5
Broad Street
Birmingham B15 1BL, UK
Phone: 0121–678–8381
Fax: 0121–678–8299
E-mail: gary.wright@highways.gsi.gov.uk

Alan C. Odey
Project Manager
Highways Agency
Broadway, Room C5
Broad Street
Birmingham B15 1BL, UK
Phone: 0121–678–8131
Fax: 0121–678–8122
E-mail: alan.odey@highways.gsi.gov.uk
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Elizabeth Jones
Operation Guidance Group
Highways Agency
Broadway, Room D5
Broad Street
Birmingham B15 1BL, UK
Phone: 0121–678–8203
Fax: 0121–678–8230
E-mail: elizabeth.jones@highways.
gsi.gov.uk

Barry Drewett
Site Representative
Pell Frischmann Co.
Lumby, South Milford
Leeds, LS25 5LD, UK
Phone: 01977–688–095
Fax: 01977–689–796
E-mail: barry.drewett@dasr-alm.com

James Moloney
Project Manager
Edmund Nutall Ltd.
Fenton Manor Quarry
Lordship Lane off Leek Road
Stoke-on-Trent ST4 2TQ, UK
Phone: 01782–843–601
E-mail: james.moloney@
edmund-nutall.co.uk

Kyle Clough
Construction Manager
Edmund Nutall Ltd.
Fenton Manor Quarry
Lordship Lane off Leek Road
Stoke-on-Trent ST4 2TQ, UK
Phone: 01782–843–605
E-mail: kyle.clough@edmund-nutall.co.uk

Ricky Hales
Project Quantity Surveyor
Edmund Nutall Ltd.
Fenton Manor Quarry
Lordship Lane off Leek Road
Stoke-on-Trent ST4 2TQ, UK
Phone: 01782–843–604
E-mail: ricky.hales@edmund-nutall.co.uk

Lara Cubley
Environmental Manager
Edmund Nutall Ltd.
Fenton Manor Quarry
Lordship Lane off Leek Road
Stoke-on-Trent ST4 2TQ, UK
Phone: 01782–843–636
E-mail: lara.cubley@edmund-nutall.co.uk

Stephen Cubley
Sub-Agent for Roadworks
Edmund Nutall Ltd.
Fenton Manor Quarry
Lordship Lane off Leek Road
Stoke-on-Trent ST4 2TQ, UK
Phone: 01782–843–611
E-mail: stephen.cubley@
edmund-nutall.co.uk

SCOTLAND

Scottish Executive
John A. Howison
Chief Road Engineer
Scottish Executive
Enterprise, Transport, & Lifelong
Learning Department
Trunk Roads—Transport Group
Victoria Quay, Edinburgh EH6 6QQ, UK
Phone: 0131–244 7204
Fax: 0131–244 7228
E-mail: john.howison@scotland.
gsi.gov.uk

Bill Valentine
Chief Bridge Engineer
Scottish Executive
Enterprise, Transport, & Lifelong
Learning Department
Network Management
Victoria Quay, Edinburgh EH6 6QQ, UK
Phone: 0131–244 7263
Fax: 0131–244 0028
E-mail: bill.valentine@scotland.
gsi.gov.uk

Raymund Johnstone
Head of Contract Policy Branch
Scottish Executive
Enterprise, Transport, & Lifelong   

Learning Department
Victoria Quay, Edinburgh EH6 6QQ, UK
Phone: 0131–244 7263
Fax: 0131–244 0028
E-mail: raymund.johnstone@scotland.
gsi.gov.uk

Forbes Macgregor 
Contracts and Policy Branch
Scottish Executive
Enterprise, Transport, & Lifelong 

Learning Department
Design and Construction Division
Victoria Quay, Edinburgh EH6 6QQ, UK
Phone: 0131–244 7154
Fax: 0131–244 0028
E-mail: forbes.macgregor@scotland.
gsi.gov.uk

Roy Brannen
Project Engineer
Scottish Executive
Development Department
Design and Construction Division
Victoria Quay
Edinburgh EH6 6QQ, UK
Phone: 0131–244–7207
Fax: 0131–244–7228
E-mail: roy.brannen@scotland.gsi.gov.uk

Graham Porteus
Project Manager
Scottish Executive
Design and Construction Division
Victoria Quay
Edinburgh EH6 6QQ, UK
Phone: 0131–244–7178
Fax: 0131–244–7185
E-mail: graham.porteus@scotland.
gsi.gov.uk



56 APPENDIX D

Peter D. Binks
Project Manager
Scottish Executive
Design and Construction Division
Victoria Quay
Edinburgh EH6 6QQ, UK
Phone: 0131–244–7183
Fax: 0131–244–7185
E-mail: peter.binks@scotland.gsi.gov.uk

Bill Morrice
Director
MWM Associates, Ltd.
5 Bellfield Road
Stirling FK8 2AN, UK
E-mail: mwmassociates@btconnect.com

M77/GSO Design-Build-Finance-
Operate Project
Brian Osbourne
Managing Director
Balfour Beatty Civil Engineering, Ltd.
7 Mayday Road, Thornton Heath
Surrey CR7 7XA, UK
Phone: 020–8684–6922
Fax: 020–8710–5151
E-mail: brian.osbourne@bbcel.co.uk

David H. Welsh
Project Director (M77)
Balfour Beatty Civil Engineering, Ltd.
Ayr Road, Newton Mearns
Glasgow G77 6RT, UK
Phone: 0141–616–7100
Fax: 0141–616–7101
E-mail: david.welsh@bbcel.co.uk

Alistair Wivell
Group Managing Director
Balfour Beatty Plc.
130 Wilton Road
London SW1V 1LQ, UK
Phone: 020–7216–6800
Fax: 020–7216–6928
E-mail: alistair.wivell@balfourbeatty.com

Ian Rylatt
Managing Director
Balfour Beatty Capital Projects, Ltd.
130 Wilton Road
London SW1V 1LQ, UK
Phone: 020–7216–6800
Fax: 020–7216–6990
E-mail: ian.rylatt@bbcpl.com

John M. Andrew
Business Development Manager
Balfour Beatty Civil Engineering, Ltd.
Dean House, 24 Ravelston Terrace
Edinburgh EH4 3TP, UK
Phone: 0131–311–5276
Fax: 0131–311–5392
E-mail: john.andrew@bbcel.co.uk

Mark Forrest
Manager, M77
Connect M77/GSO Plc
Maidenhill, Ayr Road, Newton Mearns
Glasgow G77 6RT, UK
Phone: 0141–616–7180
Fax: 0141–616–7181
E-mail: connect@connectroads.com

Andrew Beauchamp
Director of Operations
Connect Roads, Ltd.
Saddlers House, 7th fl., Gutter Lane
London EC2V 6HS, UK
Phone: 020–7332–2560
Fax: 020–7600–2599
E-mail: connect@connectroads.com

George Irvine
Roads Design Manager
Atkins Highway & Transportation
Clifton House, Clifton Place
Glasgow G3 7LD, UK
Phone: 0141–332–7030
Fax: 0141–342–2448
E-mail: george.irvine@atkinsglobal.com

Richard Craig
Divisional Director, Transport Solutions
Atkins Highway & Transportation
Woodcote Grove, Ashley Road, Epsom
Surrey KT18 5BW, UK
Phone: 01372–726–140
Fax: 01372–740–055
E-mail: Richard.craig@atkinsglobal.com

William T. Gillan
Chief Engineer
East Renfrewshire Council, 

Environment Dept.
211 Main St.
Barrhead G78 1SY, UK
Phone: 0141–577–3447
Fax: 0141–577–8411
E-mail: willie.gillan@eastrenfrewshire.
gov.uk

Mike Suslak
Principal Engineer
Babtie Group
95 Bothwell St.
Glasgow G2 7HX, UK
Phone: 0141–204–2511
Fax: 0141–204–3109
E-mail: mike.suslak@babtie.com

Gordon J. Murdoch
Technical Director
Babtie Group
95 Bothwell St.
Glasgow G2 7HX, UK
Phone: 0141–204–2511
Fax: 0141–204–3109
E-mail: mike.suslak@babtie.com



CONSTRUCTION MANAGEMENT PRACTICES IN CANADA AND EUROPE 57

THE NETHERLANDS

Ministry of Transport, Public Works,
and Water Management
ir Leon P.I.M. Hombergen
Senior Advisor
Ministry of Transport, Public Works, 

and Water Management
Gebouw Westraven 
Griffioenlaan 2, 3526 LA Utrecht 
Postbus 20.000, 3502 LA Utrecht 
The Netherlands
Phone: 030 2857387 
Fax: 030 285 8385 
E-mail: l.p.i.m.hombergen@bwd.rws.
minvenw.nl

Arie Korteweg
Vuurbloem 10
2317 LP Leiden, The Netherlands
Phone: 071–521–1591
E-mail: a.l.korteweg@12move.nl

Ben E. Spiering
Senior Project Coordinator
Ministry of Transport, Public Works, 

and Water Management
Koningskade 4
Postbus 20906
2500 EX Den Haag, The Netherlands
Phone: 070–351–8089
Fax: 070–351–8554
E-mail: b.e.spiering@hkw.rws.minvenw.nl

Peter Kole
Senior Project Coordinator
Ministry of Transport, Public Works, 

and Water Management
Koningskade 4
Postbus 20906
2500 EX Den Haag, The Netherlands
Phone: 070–351–7419
Fax: 070–351–8554
E-mail: p.kole@hkw.rws.minvenw.nl

Herman Gerrits
Senior Advisor
Ministry of Transport, Public Works, 

and Water Management
Koningskade 4
Postbus 20906
2500 EX Den Haag, The Netherlands
E-mail: h.gerrits@bwd.rws.minvenw.nl

Paul van der Kroon
International Affairs
Ministry of Transport, Public Works, 

and Water Management
Koningskade 4
Postbus 20906
2500 EX Den Haag, The Netherlands
Phone: 070–351–9357
Fax: 070–351–9364
E-mail: p.w.a.m.vdkroon@hkw.rws.
minvenw.nl

Mathieu Marell
Senior QA Advisor
Ministry of Transport, Public Works, 

and Water Management
Griffioenlaan 2
Postbus 20000
3502 LA Utrecht, The Netherlands
Phone: 030–285–7789
Fax: 030–289–8900
E-mail: m.marell@bwd.rws.minvenw.nl

Jaap Boneveld
Director for Planning and Development
Van Hattum en Blankevoort bv
Korenmolenlaan 2
3447 GG Woerden, The Netherlands
Phone: 0348–435–100
Fax: 0348–435–113
E-mail: jboneveld@vhb-vsce.nl

Jos Heemelaar
Business Development
Fluor Infrastructure bv
Leeuwenbrink Bldg, 2nd fl.
Bleiswijkseweg 37 A
2712 PB Zoetermeer, The Netherlands
Phone: 079–7501–594
Fax: 079–7501–581
E-mail: jos.heemelar@fluor.com

FINLAND

Finnish Road Administration
Pekka Pakkala
International Affairs Officer
Finnish Road Administration
Opastinsilta 12 A
PO Box 33
00521 Helsinki, Finland
Phone: 0358–204–22–2619
Fax: 0358–204–22–2322
E-mail: pekka.pakkala@finnra.fi

Kari Kuntsi
Procurement of Services
Finnish Road Administration
Akerlundinkatu 5B
PO Box 376
33101 Tampere, Finland
Phone: 0358–204–44–4109
Fax: 0358–204–44–4107
E-mail: kari.kuntsi@tiehallinto.fi
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