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EFFECTIVE PARTNERING IN INNOVATIVE PROCURED

MULTICULTURAL PROJECT

By Feniosky and Nina Harpoth21˜Pena-Mora

ABSTRACT: Effective partnering has been shown to improve projects in numerous ways including cost,
schedule, safety, quality, and claims. However, partnering in a multicultural, multiphase environment has
some additional challenges. This paper describes some lessons learned from the Tren Urbano project in San
Juan, Puerto Rico, a $1.5 billion, 17.2-km heavy-rail project. The Tren Urbano Project has an innovative
procurement strategy of turnkey with multiple primes, which combined with the multiphase, multicultural
project environment presents additional challenges for providing an effective partnering environment. A
system dynamics partnering model was built to demonstrate that the partnering effort in the Tren Urbano
project was adequate for a traditional procured, limited culture project. However, for a project like Tren
Urbano, a greater partnering effort is needed to achieve the same results.
INTRODUCTION

The construction industry in North America has been
using partnering for >10 years to effectively improve
schedules and quality and reduce costs and claims (Al-
toonian et al. 1996). As partnering became popular, in-
novative delivery methods in project management started
to rely on partnering in its procurement strategy to realize
the benefits of a particular delivery method. As a result,
the role of partnering has become even more essential in
innovative delivery methods than in a traditional delivery
method and the cost of poor partnering can directly affect
the success of a particular project.

This paper uses Phase I of the Tren Urbano (Urban
Train) Project in San Juan, Puerto Rico, as a case study
to demonstrate lessons learned from the application of
partnering on an innovative procured project. Tren Urbano
is a $1.5 billion, 17.2-km heavy-rail transit line with 15
stations scheduled for completion in November 2001 (Fig.
1). Besides the usual project management challenges as-
sociated with a project of this magnitude, the Tren Urbano
Project also poses additional challenges because partner-
ing must occur in a multiphase, multiethnic, multiprofes-
sional, and multicorporate cultural environment.

These challenges as well as the procurement method of
the Tren Urbano project are discussed in the first two sec-
tions of this paper. This background will set the tone for
presenting the importance of partnering in the Tren Ur-
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bano Project. Then, the actual partnering efforts under-
taken in Tren Urbano will be described. The Tren Urbano
Project partnering strategy will then be analyzed for each
of its components (i.e., factors). These different compo-
nents are then analyzed using a system dynamics model,
which demonstrates that, in projects such as Tren Urbano,
partnering efforts are more crucial at the beginning of the
project than at the later stages. Finally, the results from
the model highlight the point that partnering efforts in
Tren Urbano were adequate for a traditionally procured,
limited culture project but more was required to be done
in Tren Urbano to achieve similar results.

PROCUREMENT STRATEGY

Due to numerous change orders and claims, the typical
construction cost of public infrastructure projects in-
creases by as much as 100% in the United States and as
much as 200–300% in Puerto Rico (F. Salvucci, personal
communication, Nov. 7, 1997). In an effort to study pos-
sible reductions in the number of change orders and
claims, among other factors, several turnkey projects in
the United States have been procured with the idea that
one entity would deliver the project as a whole, thereby
leading to improvement in the project costs and schedule
over conventionally procured projects (Volpe National
Transportation System Center, unpublished presentation,
Nov. 20, 1998). The Tren Urbano project has been se-
lected as one of those demonstration projects incorporat-
ing a turnkey approach with multiple design/build prime
contractors and a single design/build/operate and transfer
system contractor (Dieterich 1998).

The design/build/operate/transfer contract is the Sys-
tems and Test Track Turnkey (STTT) contract, held by
Siemens Transit Team (STT), which includes fixed facil-
ities (test track), systems (e.g., control systems, tracks,
vehicles, and power), operations and maintenance for >5
years, and a coordination/management role of the six de-
sign/build contracts for the remaining fixed facilities. The
contract’s main goal is to deliver the project to the owner
with all the parts integrated as a turnkey project.
ect to ASCE license or copyright; see http://pubs.asce.org/copyright



FIG. 1. Phase 1 Alignment of Tren Urbano
The remaining fixed facilities are contracted out in six
multiple prime design/build sections known as alignment
section contractors (ASCs). Although this arrangement
creates additional challenges in project management and
maintaining effective collaboration, it satisfies one of the
main goals of the project, which is building a base of local
transit knowledge by involving local, typically smaller,
contractors. However, the STTT contractor does not have
any contractual relationship (shown as dashed lines in Fig.
2) with the other prime contractors that it must coordinate
and manage. Such a lack of contractual arrangement could
lead to difficulties in the enforcement of contract deliv-
erables, which is essential for effective project manage-
ment. Thus, the turnkey contract combined with the mul-
tiple primes creates an innovative hybrid delivery method
(Fig. 2). The later sections in this paper discuss how this
arrangement becomes one of the key reasons partnering
is critical in such a large-scale project.

In addition, it is important to note that the owner of the
Tren Urbano project, the Puerto Rican Highway and
Transportation Authority (PRHTA), has no experience
with prior transit projects on the island. To overcome this
deficiency, it relies on a consortium of consultants to pro-
vide transit design and management expertise. The con-
sortium known as the General Management Architecture
Engineering Consultants (GMAEC) consists of represen-
tatives from the following firms: Daniel, Mann, Johnson
Downloaded 03 Jun 2009 to 130.194.10.86. Redistribution subjec
& Mendenhall; Frederic R. Harris, Inc.; Eduardo Molinari
& Assoc.; and Barrett & Hale. These consultants are re-
sponsible for managing the procurement of the contracts
in the preliminary stage, performing construction manage-
ment duties such as project controls and technical reviews
of the designs during the construction phase, and planning
the future extensions of the heavy-rail transit network.

The owner and these consultants form an integrated or-
ganization, physically located in the Tren Urbano Office
(TUO), that parallels in some instances the organization
of the design/build/operate/transfer contract held by the
Siemens Transit Team. Thus, the project management
functions are divided between two organizations, TUO
and STT, which creates additional challenges in the man-
agement and coordination of all ASCs within a turnkey
contract, with each ASC coordinating multiple prime con-
tracts under the supervision of an agency construction
manager.

MULTICULTURAL ENVIRONMENT

Tren Urbano is being built in a multicultural environ-
ment as numerous parties are brought together by the de-
livery method. The multicultural environment can be
viewed from several dimensions: multiethnical, multicor-
porate, and multiprofessional. In addition, the various
tasks of the Tren Urbano project being carried out con-
currently are in different development phases: planning
JOURNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001 / 3
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FIG. 2. Delivery Method of Tren Urbano
for the next alignments, design and construction of Phase
I alignment, and preparation for operations and mainte-
nance of Phase I. Often, there is an overlap in the multi-
cultural and multiphase categories. Consider, for example,
that the contract managers tend to be Puerto Rican and
the design managers tend to be mostly from the United
States mainland. Hence, often the ‘‘Puerto Rican versus
American’’ issues increase the sensitivity on the design
versus construction issues.

Moreover, each culture has its own way of conducting
business; when combined with other cultures, parties may
be less at ease and the working relationship poses addi-
tional challenges. For example, a management team,
which has worked solely with construction management,
sees the need to cut the design review cycle down to im-
prove the schedule of a design/build project. However,
this may cause a rift with the design managers, because
designers consider a shorter design review cycle as a com-
promise to the design quality. Thus, each profession
champions its work and may easily overshadow overall
project objectives. Likewise, among ethnic cultures, the
contract language may be interpreted differently, leading
to many discrepancies and disputes.

These are examples of how the differences in culture
can cause strains in the already complex set of relation-
ships defined by the procurement strategy in the Tren Ur-
bano project. Thus, effective partnering can ease and/or
prevent these strains. Moreover, effective partnering re-
quires trust in the other parties and, with cultural differ-
ences, the partnering process becomes additionally chal-
lenging.

PARTNERING

Partnering is defined as a nonlegal, team-building effort
where parties build a cooperative relationship to develop
RNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001
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a project (Groton 1997). In a project environment, the
participants need to gain understanding of each other’s
project objectives, priorities, and expectations and then
develop common aims to establish a nonadversarial pro-
cess for resolving issues. The results of partnering have
been shown to improve costs by 10%, schedules by 20%,
and claims by >80% (Altoonian et al. 1996). However,
research has also shown that these mutual benefits can
only be realized if all parties put genuine effort into build-
ing a cooperative relationship.

SYSTEM DYNAMICS

Effective partnering provides team-building relation-
ships for a collaborative project. System dynamics (J. D.
Sterman, unpublished manuscript, 1997) are used in this
paper to model these team-building relationships. A sys-
tem dynamics model can show the complex behavior of
variables and how variables may affect themselves and
other variables in the system. For example, better perfor-
mance leads to increased motivation, which in turn leads
to better performance. This would be a reinforcing loop
as the performance and motivation would continuously
increase exponentially. Several loops can also be interre-
lated and form complex behaviors. Values can then be
assigned to each variable, and the behavior of each vari-
able can be measured. In this research, a popular com-
mercial software package for system dynamics modeling
called Vensim, from Ventana Systems, Harvard, Mass., is
used for analyzing and plotting the results of the model.

The system dynamics model for partnering presented in
this paper will build on the analysis of and need for part-
nering in the Tren Urbano Project, which is explained in
the next section.
ect to ASCE license or copyright; see http://pubs.asce.org/copyright
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FIG. 3. Pros and Cons of Duplication
WHY PARTNERING IS ESPECIALLY NEEDED IN
TREN URBANO

Effective partnering in Tren Urbano is very important
to reap the full benefits of its procurement objectives. Five
reasons why partnering is especially needed in large-scale
construction projects like Tren Urbano are outlined below.

Enhance Pros of Duplication

The management of Tren Urbano consists of several
parties, each with their own objectives, priorities, and set
of tasks that may at times overlap. Under ineffective part-
nering, the management would be inconsistent and com-
petitive. On the other hand, the different perspectives can
provide checks and balances that can be superior to a
traditionally delivered project. If a team-building effort is
initiated, overall duplication of effort could also be
minimized as more information would get shared. Dupli-
cation, however, is not necessarily something to be
avoided, especially because some duplication allows for
better control. The pros and cons must be evaluated based
on the circumstances to meet the project objectives
(Fig. 3).

An example of duplication is that Parsons Brinkerhoff
Inc., New York (PB), working as member of the STT,
performs much of the management functions in terms of
interface between systems to fixed facilities and interface
between fixed facilities. The owner’s consultants, the
GMAEC, also perform schedule and design reviews of the
ASCs’ work. Poor partnering may cause inconsistent com-
ments from management teams as well as the ASCs, but
with good, effective partnering, a more complete review
can be provided than if only one party was involved in
the review process. Thus, the integration and collaboration
between the GMAEC and PB will provide for a better
project control.

In addition, in the project, it is assumed that effective
partnering will overcome the obstacles of the cons from
duplication (Fig. 3). These cons include competitive ad-
versarial relationships and the phenomenon that often hap-
pens when too many entities are responsible for one task:
one party assumes others will be performing the task, the
J
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FIG. 4. Partnering Bridge in Tren Urbano

others assume the first party is doing it, resulting in no
specific outcome from the effort. Hence, Tren Urbano re-
lies on partnering in accomplishing its objectives and min-
imizing the impacts of the negative effects of duplication.

Help to Create Unified Management Team

For the GMAEC and PB to partner effectively, it is
required that the PRHTA and STT form a partnering
bridge where PB and GMAEC can work, as seen in Fig.
4. From this partnering bridge, cross-organizational part-
nerships can form a unified management that will improve
the organization. This unified management is necessary to
create a common management strategy and implementa-
tion. This is especially necessary in Tren Urbano because
of the numerous parties involved in various contractual
relationships that must work together on overlapping
tasks. Lack of a unified management team can cause con-
flicting directives. Also, it can increase project uncertainty
because, when not directly in the management chain of
command, parties would have less knowledge of what
other parties are doing.

STTT Contractor Would Act More as Owner
Representative Than Pure Contractor

For a more effective partnership between the owner and
STT, the STT and all other members of the Tren Urbano
Project should perceive the STT as part of the owner’s
OURNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001 / 5
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management team. This can be accomplished by strength-
ening STTT owner representative objectives and priorities
as defined in the STTT contract.

The STTT contract characterizes the objectives and pri-
orities for the STTT contractor in line with two contrast-
ing viewpoints, as owner representative and as pure con-
tractor. This occurs because the responsibilities of the
STTT contractor include contractual obligations as well
as supervision and integration of the ASCs to meet the
objectives and interests of the owner (Fig. 5).

For instance, one of the STTT’s roles was to make de-
cisions on the design and construction and act in the
owner’s interest to reduce life-cycle costs (Dieterich
1998). Giving 5–10 years of operations and maintenance
of the train to the STTT contractor reinforced this. On the
other hand, the STTT contractor is responsible for the
design and construction of one of the civil facility sections
and all systems such as train vehicles and control systems.
These functions give incentives for the owner and STTT
contractor to have a more traditional owner-contractor re-
lationship, as opposed to the former model, which gave
incentives to STTT to behave as owner representatives.

It may be questionable whether this dual role is possible
or if the perception of the STT tends to lean toward one
role or another. Currently, many parties (TUO and STT
Office, personal communications, 1997–1998) actually
perceive the STT primarily in a contractor role. This may
be because the STT does not have a direct input and bind-
ing mechanism for overseeing the ASCs. In the absence
of such a direct contract with the ASCs, the STT is not
pulled more in the owner representative direction. How-
ever, it is important for the STT to act more as an owner,
rather than just a contractor, for the objectives and incen-
6 / JOURNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001
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tives to be aligned for effective partnering. Thus, good
partnering will give the STTT contractor more leverage
to perform its management functions effectively. Hence,
the full benefits of the turnkey contract can be gained as
envisioned by the federal turnkey demonstration project.

Aid Noncontractual Relationships between
Turnkey Contractor and Multiple Primes

Besides partnering between the owner and STTT con-
tractor, partnering is also especially important in Tren Ur-
bano between the owners and ASCs. ASCs partnering
with the owner can improve costs and schedule. ASCs
partnering with the STT is important because there is no
contractual relationship between them. If partnering
breaks down, the owner would stand between the various
contractors and the advantages of the turnkey delivery
method would no longer hold.

Improve Communication and Understanding
between Multicultures

As discussed in the previous section, the multiphase
Tren Urbano project has numerous cultures: ethnic, cor-
porate, and professional. This makes communication and
understanding of other participants’ objectives and prior-
ities even more challenging. It is assumed effective part-
nering can improve the communication and understanding
needed for a smooth project.

PARTNERING IN TREN URBANO

Partnering has been officially established in Tren Ur-
bano through initial partnering meetings. Initial meetings
FIG. 5. Two Perceptions of STT
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included separate conferences with each contractor, con-
ferences with all designers together, and a conference with
all principals of the project at a ‘‘quality summit,’’ Octo-
ber 6–7, 1997, in San Juan. Follow-up monthly partnering
meetings have also been held.

Initial Meetings

Partnering started out very promising with a series of
initial meetings (Grafals 1997). They were held in a neu-
tral location for 2–3 days for each contract with the
owner. An outsider to Tren Urbano, the American Arbi-
tration Association, facilitated these meetings. Risks, con-
cerns, goals, and objectives were discussed in small mixed
groups. These meetings appear to fit the criteria for typical
good-partnered projects. However, the benefits of partner-
ing only hold true if the harder to measure ‘‘soft’’ criteria
of partnering is also met. Among other things, these soft
criteria include the genuine efforts of all parties to develop
trusting relationships. Once this has been established, the
effectiveness of these initial meetings can be measured in
time. In the following sections, the effectiveness of these
initial meetings will be analyzed.

The abovementioned quality summit was also held in a
neutral location (i.e., a hotel) for the purpose of all parties
meeting each other and presenting how they planned to
approach the Tren Urbano Project in terms of quality de-
sign, construction, and management. The meeting was run
by the TUO, not by a neutral facilitator. In addition, ob-
servations from this partnering meeting pointed out dif-
ferent issues that needed attention in the Tren Urbano
Project. For example, the different parties communicated
in groups that were bound by a common language (either
English or Spanish). This became an indicator that further
work needed to be done in cross-cultural relationships.

Additional observations also indicated the need for a
larger effort from the ASCs to promote the drive and be-
lief in partnering. In addition, there was a belief in the
need for increasing human infrastructure. Design/build/
operate projects like Tren Urbano do not provide the time
to develop personnel infrastructure like a design/bid/build/
then-operate project because all personnel are needed in
a more compressed time frame. This becomes an issue as
partnering has to occur concurrently with personnel being
continuously added.

Although this conference was successful in delivering
the message that quality was important to the owner and
creating ideas about how parties intended to approach the
project, it did not focus on partnering issues appropriately.
Thus, this meeting only had some factors of an effective
partnering meeting, namely, a neutral location and some
emphasis on how each organization would approach the
project. To be an effective partnering meeting, a third
party should have facilitated the quality summit and
it should have focused on working together in
smaller groups instead of numerous presentations. Efforts
to increase the interaction between parties were also
needed.
J
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Follow-Up Meetings

Monthly partnering meetings have also been held with
all project principals (TUO and STT Office, personal com-
munications, 1997–1998). These meetings were a good
initiative, but instead of working on the partnering rela-
tionships, these meetings served as a way for the contrac-
tors to take a short cut to the regular issue resolution pro-
cess, bringing their issues to the top management directly,
without thorough analysis. The owner’s top management
typically ran these meetings, and other parties presented
their status reports. In these meetings, issues were re-
solved at a micromanagement level. Therefore, in an effort
to improve the effectiveness of these meetings and keep
up the partnering spirit, the meetings are now being re-
duced to quarterly meetings. By keeping the meetings sev-
eral months apart, project participants can not wait until
the next meeting to resolve their issues. Thus, project par-
ticipants pursue other channels to resolve their issues, and
the partnering follow-up meetings can focus more on part-
nering relationship issues. Tren Urbano could further im-
prove these meetings by working on installing good
communication processes throughout the project and in-
creasing the commitment to the partnering process
through more emphasis on collaboration between the par-
ties.

Although these partnering meetings and initiatives were
good initial steps in implementing an effective partnering
program, more has to be undertaken to achieve the greater
level of effectiveness needed for a project of this magni-
tude because of the additional challenges of the project in
terms of the innovative procurement, multicultural, and
multiphase environment.

ANALYSIS OF TREN URBANO COMPONENTS

The evaluation of partnering in Tren Urbano shows that
there were areas where good steps toward partnering were
taken, such as the initial meetings, but some areas could
be improved upon in the later stages of the project. For
example

• A clear champion for partnering was not clearly iden-
tified in the preplanning stage.

• The initial partnering conferences were done well but
more faith and genuine commitment was needed in
the partnering process.

• Follow-up meetings could have been improved if
conducted by a neutral third party.

• The need for and value of partnering should have
been emphasized and explained better to all project
participants.

More initial effort should have been put into the part-
nering venture. Once deterioration of partnering starts, it
may become difficult to reverse. Moreover, additional
meetings should be held in informal settings and a relaxed
atmosphere to gain better understanding of another party’s
OURNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001 / 7
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culture. Another major lesson learned was all management
parties should form one united management team, other-
wise the STT would just be another prime contractor and
all the benefits would not be gained from the turnkey con-
cept.

Moreover, partnering should occur at all levels within
the various organizations. For example, field inspection
occurs separately by numerous parties belonging to PB,
GMAEC, and ASCs. Partnering could help field inspec-
tion if teams were formed between the numerous field
inspectors. This could ensure complete inspection in all
areas of the work site whether the site was divided by
location or discipline. Partnering across many entities can
also help form an environment where champions for qual-
ity, cost, schedule, and partnering can lead and nurture.
Champions can help lead a cause but can also create a
clearer and more structured organization. The organization
is currently somewhat confusing, as is evident by the dif-
ferent perceptions of the organization chart by different
entities (Harpoth 1999).

Tren Urbano also tends to have elements of microman-
agement, and this creates inefficiencies in the organiza-
tion. One reason for the development of micromanage-
ment could be that, when management foresees many
uncertainties, they tend to take control of the issues, which
hinders the proper delegation of authority. So a trusting
environment needs to be formed where proper delegation
of responsibilities can take place.

The Tren Urbano project has many uncertainties; there-
fore, more follow-up meetings are needed to redefine the
partnering objectives and aims. The partnering process
also needs to be evaluated more carefully earlier in the
project to detect any deterioration in the level of partner-
ing relationships. Early detection of symptoms could have
led to a better recovery. Today, the number of legal claims
is increasing at a high rate and parties have already started
preparing for possible court battles. Partnering may be a
challenge to fully repair at this time. The partnering en-
vironment that still remains should be fostered until after
the construction is complete and until all claims are settled
in good faith negotiations. Then, a final evaluation of the
Tren Urbano partnering efforts and results can be done.

GENERAL ANALYSIS OF PARTNERING
COMPONENTS

The lessons learned from Tren Urbano, described in the
previous section, can be generalized to apply them to any
project that uses an innovative delivery method in a mul-
tiphase, multiparty, multidiscipline, and multicultural en-
vironment.

The lessons learned can be divided into three catego-
ries: initial, operational, and resulting factors. The initial
factors define how the remainder of the project will be
carried out. They are set at the beginning of the project,
but their impact is not seen until the end of the project as
they affect the project only indirectly. The operational fac-
8 / JOURNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001
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tors occur throughout the project. They are affected
mostly by the initial factors but can also be improved
upon slightly. The resulting factors are mostly a product
of the other factors. Although conflicts, quality, schedule,
and cost of the project are more directly linked to the
resulting factors, the initial and operational factors can
have a higher impact than expected. These factors are
shown in Fig. 6, and a brief explanation of each factor is
given below.

Project Factors

• Initial meetings: Start early with a full partnering ef-
fort at the start of the project. Do whatever it takes,
especially if the delivery system relies on partnering,
to become effective. A little extra time or money
spent early on partnering may have a huge payoff
later. Trust, as the key ingredient of partnering, must
be developed here because it will only be more dif-
ficult to install later.

• Education: Use experienced employees if possible,
otherwise educate intensively in the need and benefits
of partnering as well as technical matters at hand.

• Numerous cultures: Cultural differences must be rec-
ognized and special seminars with examples of busi-
ness differences may help parties see the differences
before they turn up in real situations and affect the
project relationships.

• Delivery method: Innovative procurements are done
to meet special project objectives and can provide a
fresh start for a new, improved partnering relation-
ship, but care should be taken, as there may exist
special challenges such as noncontractual relation-
ships that need higher commitment to partnering.

Operational Factors

• Follow-up partnering meetings: Follow-up meetings
can prevent the initial partnering relationship from
decaying.

• Knowledge transfer: Partnering can provide open
communication for knowledge transfer that is often
needed between various cultures.

• Evaluations: Evaluate partnering throughout the
project. Thus, if there seems to be skepticism of part-
nering, this trend can be reversed immediately before
it becomes too difficult to reverse. Use more ‘‘soft’’
measures initially, such as problem-solving methods,
and evaluate ‘‘hard’’ measures, such as number of
claims, when it becomes relevant.

• Champions for objectives: There is a need for clear
champions for quality, cost, schedule, and partnering.
A confusing organization may be a sign that nobody
knows who is in charge of the task at hand. Party
participants need to know who the champions are,
and the champions need adequate authority to enforce
their guidelines.
ect to ASCE license or copyright; see http://pubs.asce.org/copyright
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IG. 6. Summary of Issues and Factors Affecting Partnering Implementation (D/B 5 Design/Build, D/B/O 5 Design/Build/
perate)
• Benefits of duplication: The amount of duplication in
the particular delivery method must be evaluated,
such as extra cost versus greater quality. How should
parties with overlapping tasks work together? Part-
nering processes must be put in place here to ensure
duplication does not lead to adversarial relationships
and the ‘‘all is responsible, nobody is’’ syndrome. If
the delivery system is some hybrid of multiple primes
with similar tasks, standardization with enforcement
must occur.

• Unified management team: Create a unified manage-
ment team for the highest level of effectiveness. Cer-
tain relationships among the various project groups
involved may require partnering to create a bridge.
Thus partnering can occur at all levels.

• Turnkey contractor acting as part owner: If a con-
tractor is to perform tasks in the owner’s interests as
well as other tasks not as well aligned with the
owner’s interests, partnering can help pull the con-
tractor to act more in the owner’s interest.

Resulting Factors:

• Site transfer conflicts: Handover between contractors
may prove to be tricky. If there is no direct contrac-
J
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tual link, the owner should oversee that the handover
will be done in good faith. If the handover is not done
in good faith, the owner should then monitor site
handover in detail.

• Micromanagement: If the owner remains in control,
the owner must spend a greater number of resources
to oversee contractors in detail. Effective partnering
will not only aid in reducing responsibility on the
owner’s part but also save on resources. It will also
make the owner more confident in using more inno-
vative contracts for future projects. Trust must be de-
veloped so that managers can delegate responsibilites
in an uncertain environment and avoid microman-
agement.

• Claims management: Claims management is impor-
tant in improving project costs and schedule. Claims
management can be improved by effective partnering.
The partnering effort must be emphasized after the
project is completed and all claims are settled.

INTEGRATED ANALYSIS USING SYSTEM
DYNAMICS PARTNERING MODEL

To analyze the initial, operational, and resulting factors
and their behavioral interdependency, system dynamics
OURNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001 / 9
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will be used to model the relationship between these fac-
tors. The partnering model in Fig. 7 is expected to aid in
understanding the role of initial and operational factors in
the resulting factors. In addition, the model highlights how
operational and resulting factors are difficult to improve
upon independently. The model focuses on effective part-
nering and demonstrates how effective partnering can

• Increase effectiveness of champions
• Decrease micromanagement
• Reduce the number of conflicts at the site transfer
• Improve claim management

Results

Simulations were conducted for different values of the
initial variables. The behaviors generated can be sum-
marized as follows. The best-case scenario is when there
is fully effective partnering, few uncertainties, and an ac-
tion plan for site transfer and claim management. To
achieve fully effective partnering, strong initial meetings
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are important, but if the initial meetings are lacking
slightly in effectiveness, follow-up meetings can ensure
full partnering. The amount of effort needed for partnering
increases with increasing uncertainties in the project. Fi-
nally, an action plan for site transfer and claim manage-
ment can be useful, but partnering has an even higher
positive effect.

The graph shown in Fig. 8 illustrates in detail the im-
portance of initial versus follow-up meetings. The y-axes
in Figs. 8 and 9 are relatively scaled. The amount of part-
nering effort allocated in the model for the Tren Urbano
Project is adequate for traditionally procured projects with
few uncertainties, but as shown in the Fig. 9, the amount
of partnering was not enough for the challenges of Tren
Urbano. Much more effort is needed to improve part-
nering.

Initial versus Follow-Up Meetings

The best-case scenario for partnering is when a great
initial meeting and great follow-up meetings are con-
FIG. 7. System Dynamics Partnering Model
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FIG. 8. Early versus Later Partnering Efforts

FIG. 9. Tren Urbano Claim Management
ducted. This scenario reaches the given maximum value
of 1,000, for effectiveness of partnering in the model. It
should be noted that 1,000 was chosen for ease of cal-
culation and another number could just as well be used
as it merely provides a threshold to be monitored.

The initial meetings not only create a better end result
but also a better cumulative result. As seen in Fig. 8, in
cases where there are only follow-up meetings, there is a
sag in partnering in the middle of the project. The sag
occurs because the partnering relationships would actually
JO
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get worse with no initial meetings but recover slowly with
follow-up meetings. Thus, the cumulative behavior of
partnering is better when a great emphasis is made on the
initial partnering efforts. For example, if partnering is poor
throughout the project and great just at the end, then many
conflicts could still occur throughout the project and the
resulting number of conflicts would be high.

It is seen that, for the same effort but shorter time period
(e.g., only 1.5 versus 8.5 years for the follow-up meet-
ings), the initial meetings are much more effective than
URNAL OF MANAGEMENT IN ENGINEERING / JANUARY 2001 / 11

to ASCE license or copyright; see http://pubs.asce.org/copyright



follow-up meetings alone (Fig. 8, curve 5 compared to 4).
However, the best-case scenario has initial and follow-up
meetings. Thus, it can be concluded that the initial meet-
ing is important, but if it is not perfect, then follow-up
meetings can significantly improve the project.

Partnering in Tren Urbano

A simulation was conducted to compare Tren Urbano
partnering against the overall best-case scenario. The best-
case scenario has great partnering, no uncertainties, and a
great action plan for site transfers and claim management.
The Tren Urbano Project, on the other hand, had okay
partnering, high uncertainties, and a weak action plan
(based on direct observations and interviews with project
participants).

The initial meetings in the Tren Urbano Project were
generally very good in terms of focusing project objec-
tives; however, they lacked in providing belief, trust, and
genuine commitment for partnering. The follow-up meet-
ings were generally weaker than the initial meetings, be-
cause they were not focused on partnering objectives and
did not serve to improve the communication process, in-
stead they were used for direct issue resolutions. Also, the
follow-up meetings could have been improved if they
were held by a third party in a neutral location. Thus, the
simulation uses medium-level initial meetings and weak
follow-up meetings.

The model uses high uncertainty for the Tren Urbano
Project due to the procurement method, numerous cultures
such as ethnic, professional, and corporate, and the mul-
tiphase aspect of the project. Last, the action plan for pre-
paring for the site transfer has components in the con-
tracts, but specific details such as allocating delays still
need further work. Although the plan for claim manage-
ment is improving, only a few claims are being resolved
at present; thus, there could be many claims left for the
courts to solve at the end of the project. In other words,
the action plan still needs more improvement. Thus, the
model used for generating Fig. 9 uses a weak action plan
for the Tren Urbano case.

The Tren Urbano Project’s medium level of partnering,
high uncertainty, and weak action plan produce results as
seen in Fig. 9. As is evinced, partnering in Tren Urbano
could use much improvement. However, the level of part-
nering efforts put into Tren Urbano may have been ade-
quate for a low-uncertainty project. To determine whether
the level of partnering used in Tren Urbano would yield
better results for a traditionally procured project, a third
run was done. The run had the same partnering effort and
action plan as in the Tren Urbano Project but with 10 out
of 10 points on delivery method and cultural difference
certainty. This third run showed dramatic improvement
over Tren Urbano’s results, which leads to the conclusion
that the Tren Urbano partnering effort would be adequate
for a traditional procured project with few cultures and
also the partnering effort needs to be much greater for
projects with many uncertainties.
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CONCLUSIONS

As more innovative delivery methods are being used in
an increasingly global market, the benefits of partnering
become especially important for all parties. An innovative
delivery method’s advantage over traditional projects may
ride on the assumption that effective partnering is in place.

The project, operational, and resulting factors of part-
nering are interrelated in a complex network. The impor-
tant relationships between the factors have been illustrated
using a system dynamics partnering model. The model
was run in a time span for various initial project factors
and several outcomes were presented. Most notably, the
various simulations support the hypothesis that effective
partnering increased the effectiveness of champions, de-
creased micromanagement, and improved claim manage-
ment. Also, initial meetings were shown to be more ef-
fective than follow-up meetings for the same amount of
effort. The simulation using the input variables set for the
Tren Urbano project illustrated that if there are many un-
certainties, greater effort is needed. In conclusion, part-
nering is especially needed in an innovatively procured,
multicultural, and multiphase project. However, partnering
can also be highly challenging because of the numerous
other issues that must be resolved and can easily over-
shadow partnering if specific attention is not directed to-
ward partnering efforts.
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