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PREFACE

The four papers that follow were presented at the Engineering Project Organizations
Conferences at South Lake Tahoe, California, Estes Park, Colorado, and Rheden, The
Netherlands, in 2010, 2011, and 2012, as well at the International Building Council’s (CIB)
Conference at Montreal, Canada, in 2012. The research underlying the four papers was
conducted in three stages, each of which was separated by several months. It evolved
organically through the interaction with many people involved, and especially the project
managers who participated in all the stages of the research itself.

Throughout, the principal-agent theory formed the basis of the research project. The
relationship between the project owner and contractor was extended to include their
respective project managers. The project owner is the overall principal and all the others are
agents. The contractor is the principal with respect to the contractor’s project manager.
These four participants are crucial in every construction project. However, it is important to
note that the project owner’s and contractor’s project managers are not in a contractual
relationship with each other.

As the principal-agent theory shows, the asymmetry of information exchanged between the
agents and their principals may lead to significant problems in the construction phase of
major projects. The main finding of the four papers that follow is that the relationship
between the two project managers is central to the construction phase itself, which is
characterized by risk minimization. During this phase, the project owner and contractor play
subsidiary roles. This is an important finding that should inform further research in this field.
Another key research finding is that trust is the main risk-minimization strategy in the
construction phase.
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ABSTRACT

The impact of a multiple principal-agent problem on communication risk in construction
projects is addressed. The focus here is on communication issues between the project owner,
the contractor, and their project managers, as well as between the two project managers
working for them. These are the key four parties in any construction project. In construction
projects, the principal-agent problem is even more pronounced than is usually the case
because of their short-term employment relationship. This problem is characterized by three
issues concerning the relationship between the principal and the agent: adverse selection,
moral hazard, and hold-up. Asymmetric information is common to all three. An exploratory
survey was conducted in order to establish an understanding of the relative importance of the
relationships between the key project parties in terms of the above communication risks. The
respondents were project managers with considerable experience in the construction field.
They agree that the main relationship in a construction project before the contract is signed is
that between the project owner and contractor. However, they suggest that the main
relationship after the contract is signed is that between the project owner’s and contractor’s
project managers, both of whom are agents, which points to new and promising areas for
further research.

KEYWORDS: principal-agent theory, asymmetric information, communication risk,
construction projects, project management



INTRODUCTION

Good communication between project participants is crucial for project success. Poor
communication is one of the most common project risks (Ceric, 2003; Zerjav and Ceric,
2009). Communication within construction projects is a multifaceted phenomenon spanning
multiple disciplinary fields, multiple organizational levels, as well as multiple perspectives
and interpretations. Participants need to collaborate, share, collate, and integrate significant
amounts of information to realize project objectives (Emmitt and Gorse, 2007; Emmitt 2010).

Information asymmetry is the situation in which one of the two parties is better informed than
the other. One of the best known applications of information asymmetry in economics is the
principal-agent problem (e.g., Jager, 2008). Either buyers or sellers do not have reliable
information about a particular product or service. For example, a project owner as buyer is
less well informed about the quality of a constructed facility than a contractor as seller.
Similarly, a contractor as buyer is better informed about the key characteristics of a
construction project—such as time, cost, and quality—than an insurance company as seller of
project insurance, for instance.

The project owner and the contractor form the key relationship in construction projects
(Turner and Miiller, 2004). Delegation of tasks establishes a principal-agent relationship
between the project owner and contractor, where the principal (project owner) depends on the
agent (contractor) to undertake a task on the principal’s behalf (Miiller and Turner, 2005).
One can act on assumption that agents will try to maximize their own benefit even when that
may involve a higher damage to the client (Schieg, 2008). This problem is characterized by
three issues of risk concerning the relationship between the principal and the agent: adverse
selection, moral hazard, and hold-up. Briefly, adverse selection occurs when the principal
does not have the exact qualifications of the agent before the contract is signed. In the case
of moral hazard, the principal cannot be sure that the agent will fully act on the principal’s
behalf after the contract is signed. Hold-up occurs when the principal has invested some
resources in the belief that the agent will behave appropriately, but the agent acts
opportunistically after the contract is signed (Jager, 2008; Schieg, 2008).

In this paper, the multiple principal-agent problem in construction projects is addressed. The
three issues mentioned above are central to the argument. What makes this paper different
from those published so far is that the focus here will be on communication issues between
four parties involved in construction projects: project owner, contractor, and their project
managers. In the literature we can find “classical” principal-agent theory applied to
construction projects that discusses issues between the project owner and the project manager
working on the project owner’s behalf, as well as the contractor and the contractor’s
suppliers, but none have discussed the relationships and communication risks of all four
parties mentioned above, who perforce play the most important role in every construction
project.

Of course, other participants may play important roles in construction projects. These
include consultants, such as designers, and sub-contractors. However, the four parties
discussed here play key roles in all construction projects, as project owners and contractors
typically engage project managers. Moreover, project managers involved in construction
projects are typically professionals concerned with a wide variety of construction-related
disciplines, most often based in civil engineering. This is why they have been selected for
special attention in this research.



It should be mentioned that many papers using the principal-agent framework can be found in
the construction literature. They cover a wide spectrum of issues, which do not warrant
detailed analysis here because they do not address the four key parties discussed in this paper,
but the most important among these papers have been classified by the key principal-agent
theory issues—adverse selection, moral hazard, and hold-up. Potentially useful to future
researchers in the field, the classification is presented in Table 1. It offers an indication of the
relative importance of the key issues covered by the construction literature. To date, moral
hazard has attracted most attention in the construction field, followed by adverse selection.
The hold-up issue has attracted least attention so far.



Table 1: Key construction-related literature by main issues in principal-agent theory

ADVERSE SELECTION

MORAL HAZARD

HOLD-UP

Adriaanse, A., and
Voordijk, H. (2005)

Bajari, P., et al. (2008)
Brockmann, C. (2009)
Floricel, S., and Lampel, J.
(1998)

Holt, G, et al. (1995)

Ive, G., and Chang, C.Y.
(2007)

Lampel, J., et al. (19964,
1996b)

Liitzendorf, T., and Speer,
T.M. (2005)

Love, P.E.D., et al. (2008)
Muiller, R., and Turner, J.R.,
(2005)

Ong, S. (1999)

Rosenfeld, Y., and Geltner,
Z.(1991)

Turner, J.R., and Miiller, R.
(2004)

Ward, S., and Chapman, C.
(2008)

Winch, G. (2010)

Yiu, C.Y., et al. (2002)

Atkinson, R., et al. (2006)
Bajari, P., and Tadelis, S.
(2001)

Berends, K. (2007)
Corvellec, H., and
Macheridis, N. (2010)
Demski, J., and Dye, R.
(1999)

Farrell, L.M. (2003)
Gonzales, M. (1998)
Lampel, J., et al. (19964,
1996b)

Mang, P. (1998)

McAfee, R., and McMillan,
J. (1986).

Missbauer, H., and Hauber,
W. (2006)

Miiller, R., and Turner, J.R.,
(2005)

Schieg, M. (2008)

Sorrell, S. (2003)

Turner, J.R., and Miiller, R.
(2004)

Walker, A., and Wing, C.
(1999)

Ward, S., and Chapman, C.
(1994)

Ward, S., et al. (1991)
Winch, G. (2010)

Bajari, P., and Tadelis, S.
(2001)

Chang, C.Y., and lve, G.
(20073, 2007b)

Schieg, M. (2008)

Tadelis, S. (2002)

Unsal, H.I., and Taylor, J.E.
(2010, in press)

In the pages that follow, the principal-agent theory framework in construction projects is first
introduced. Special emphasis is placed on the communication risk in connection with
Then an exploratory survey of project managers is presented.
Collectively, they bring considerable expertise, and their perceptions of communication risks
are central to this paper because they play important roles in all construction projects. A
section is thus dedicated to these perceptions. The main findings of the survey follow. They
are largely qualitative in nature, but they provide sufficient guidance for future research. In
particular, the relationship between project managers as agents in the construction phase of a
project deserves greater attention. The paper closes with conclusions that focus on future

asymmetric information.

research.




PRINCIPAL-AGENT THEORY FRAMEWORK FOR CONSTRUCTION PROJECTS

The owner of a project is the person or group that provides the financial resources for its
delivery, accepts the project milestones, and project completion (Project Management
Institute, 2000). The project owner hires a contractor to perform all the activities required to
complete the project. According to the principal-agent theory, the relationship between the
two parties also involves self interest of each party, which is also shown in Figure 1.

self
interest

self
interest

performs

Figure 1: Project Owner - Contractor relationship (PO: Project Owner
C: Contractor)

Also, the project owner and the contractor delegate their tasks to their project managers.
Therefore, there are four different parties involved in the project even before its execution
starts. It should be noted that the contractor’s project manager is understood here as the
person who is in overall charge of a particular project on contractor’s behalf irrespective of
the title. Namely, in some business environments this role is played by consultants.

However, it is important to note that project owner’s and contractor’s project managers play
important roles in any construction project even though they are not in a contractual
relationship with each other. They can be praised or blamed for success or failure of the
project and they thus have a great moral responsibility (Corvellec and Macheridas, 2010).
Because they are so important for the success of any project, their perceptions of
communication risks between the key participants in construction projects should be explored
in greater detail, which has not been done before.

It is commonly assumed that all participants in the project will work smoothly together in
order to achieve the same goal. However, there is a potential conflict of interests between the
participants because they all have their self interests, too. Extending Figure 1, the
relationships between all the above mentioned participants taken together are shown in Figure
2. These are the key parties to any construction project. Considering only pairs of these
parties, as is commonly the case in the existing literature, obscures the complexity of these
relationships. The relationship between project managers, which has been neglected so far, is
thus set in its proper context.
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Figure 2: Principal-agent theory framework for construction projects (PO: Project owner, C:
Contractor, PMp,: Project owner’s project manager, PMc: Contractor’s project manager)

As can be seen in Figure 2, the project owner acts as the principal in relation to both the
project owner’s project manager and contractor as agents, and the contractor acts as the
principal in relation to the contractor’s project manager. Therefore, there are two principals
and three agents involved, where the contractor is both the principal and agent in a project.
This is why this complex set of relationships can be called a multiple principal-agent problem
that needs to be addressed in the context of human resources management. Again, Figure 2
shows the key relationships that occur in every construction project.

The project owner provides the financial resources and hires the contractor. This is the key
relationship in this case. According to Turner and Miiller (2004), the owner is particularly
interested in the following:

1. the end deliverable will meet their functional requirements

2. the right project process is being followed to successfully deliver the required end
deliverables in the optimum way

3. the project will meet the required quality, budget, and schedule requirements

4. appropriate control mechanisms are in place to achieve the above

5. the project manager is behaving in a professional and trustworthy manner

The project owner hires a project manager in order to achieve the goals of the project. The
project owner’s project manager Works closely with the contractor’s project manager and
monitors all the actions that the contractor’s project manager takes to achieve the goals of the
project, but also to satisfy the project owner. The project owner and contractor communicate
in two ways: directly and indirectly—through their project managers. Although all four
parties ostensibly have the same goal, they have their own self interests, as well. Some of the
information will be shared only when the participants are willing to do so.

The situation in which one of the two cooperation partners is better informed than the other is
characterized by asymmetric information (Schieg, 2008). The concept of asymmetric
information is of great value to modern economic theory (Stiglitz, 2000). After Akerlof
(1970), much has been written on this subject. In 2001, George Akerlof, Michael Spence,
and Joseph Stiglitz shared a Nobel prize in economics for this important work.



Asymmetric information and its applications are covered by substantial literature. In the
presentation of the theory, this paper relies on Jager (2008) and Schieg (2008), which provide
useful overviews of the theory. The reminder of this section of the paper follows them in the
presentation of the key concepts used.

Asymmetric Information and Communication Risk

As argued in the Introduction, information asymmetries apply whenever the principal and the
agent are not in possession of the same information at the same time. In construction
projects, we have four key parties that work together, and it is assumed that they will share
important information in order to meet main project’s targets: time, cost, and quality.
However, because of self interest, they will not be willing to share all the information all of
the time. Specifically, the following types of information asymmetries apply for acting
parties: hidden characteristics, hidden information, and hidden intention. Respectively, these
three types of information asymmetries generate following risks: adverse selection, moral
hazard, and hold-up.

Adverse selection describes information asymmetries when the principal does not have the
exact qualifications of the agent. It occurs before the contract between them is signed. The
result can be the wrong choice of the contractual partner. In the case of the moral hazard
there are information asymmetries after the contract is signed. The principal cannot control
all the agent’s activities and an information imbalance in favour of the agent can occur. If the
agent uses this situation opportunistically, then this type of asymmetric information is called
moral hazard. If the principal makes large investments in money or other resources because
of the trusty relationship with the agent, and if these investments get lost in the case that the
agent acts uncooperatively, these result with the problem called hold-up. The principal has
already made an irreversible investment and this enables the agent to confront the principal
with excessive demands, for instance.

Asymmetric Information in Construction Projects

Based on the principal-agent theory, relationships between the project owner and contractor,
as well as the two project managers are systemized according to related asymmetric
information and corresponding types of risk. Hidden characteristics are associated with
adverse selection; hidden action and/or hidden information are associated with moral hazard;
and hidden intentions are associated with hold-up.

Hidden characteristics cause the adverse selection problem before the contract is signed
between involved parties. It means that the project owner does not have all the information
about the contractor before the contractor is hired. Similarly, the project owner does not have
all the information about the project manager before hiring. The same holds for the contractor
and the project manager working on the contractor’s behalf. Therefore, in the case of adverse
selection we have three different parties involved and three information asymmetries. The
adverse selection problem occurs in the early phases of the project. Generally, these phases
are the most important from the risk point of view. The early phases of a project are of
particular interest because the level of influence on total project costs is highest early on,
whereas the impact of early decisions on total project costs is the highest (Hendrickson and
Au, 1989). The potential influence of stake-holders is also highest in the early project phases,



before a detailed agenda is set and the cost for making changes is low (Kolltveit and
Gronhaug, 2004).

Hidden information or hidden action causes the moral hazard risk. This occurs after the
contract is signed between involved parties. For example, the client cannot be sure that firms,
once hired, will fully mobilize their capabilities on the client’s behalf or on behalf of other
clients of theirs (Winch, 2010). In our case, four parties are potentially involved in the moral
hazard problem. After the relevant contracts are signed and the project owner has hired the
contractor and the project manager, and after the contractor has hired the project manager,
they cannot be sure that all information will be shared in an appropriate way because of their
self interest. People will not act in the interest of others, their principals or partners, to the
exclusion of their own preferences (Eisenhardt, 1989; Jensen, 2000). The moral hazard
problem also occurs between two project managers because they have their self interest, as
well.

Hidden intentions can cause hold-up problems. The project owner can invest some money at
any stage of the project and trust that the contractor will cooperate, but it can happen that the
contractor will act opportunistically. After the project owner realizes that the contractor is
behaving opportunistically, it can be too late for the project owner to withdraw investment.
The same holds in the opposite direction. The contractor can also invest some money at any
stage of the project and trust that the project owner will cooperate, but it can happen that the
project owner will act opportunistically.

Risk Minimization

There are several ways to minimize risks that arise from adverse selection, moral hazard, and
hold-up problems. These are known as screening and monitoring (Jéger, 2008; Schieg,
2008). As both screening and monitoring represent costs, they are known in the literature as
“agency costs.” The purpose of screening is to gather information of use to the principal in
an effort to learn more about the agent’s qualifications—for instance, references, certificates,
work probes, and credit worthiness. It helps reduce the adverse selection risk. Similarly, the
purpose of monitoring the agents is to ascertain that they are behaving in accordance with the
contract. That is, it helps reduce moral hazard and hold-up risks. In the exploratory survey
presented below, monitoring will be shown to be of particular interest in this research.

EXPLORATORY SURVEY

An exploratory survey was used to establish the relative importance of communication risk
sources and types of relationship in construction projects (Appendix). Since this research is
exploratory in nature, a questionnaire survey was considered an appropriate tool (Bailey et
al., 1995). The objective was to establish an understanding of the relative importance of a
number of communication risks established in the literature. The respondents were project
managers with considerable experience and expertise in the field. They were selected for this
study because they play central roles in all construction projects. Their perceptions of
communication risks are thus important. However, the survey respondents cannot be said to
be representative of all project managers, the population of which is beyond the scope of this

paper.



Out of thirty-five construction project managers approached, twenty-seven participated in the
survey (response rate: 75 percent). Several of them were involved in an initial pilot survey to
ensure its comprehensibility. On the average, the respondents had fifteen years of experience
on a wide variety of construction projects. The largest projects they had managed had an
average value of $1 billion. Many of the largest projects were in infrastructure, but all other
types of projects were represented. Collectively, the respondents worked on construction
projects in a wide range of countries on most continents. Among more than thirty countries,
they worked in Egypt, Hong Kong, India, Iraq, Italy, Pakistan, Poland, Russia, Saudi Arabia,
Spain, Switzerland, Turkey, the United Kingdom, and the United States. They can therefore
be understood as experts in the field. The respondents were asked to offer their perceptions,
and they felt comfortable expressing them.

Following the principal-agent theory, there were five main questions, which were divided
into two sections. The first section concerned three issues of information asymmetry
(adverse selection, moral hazard, and hold-up), which correspond to their three sources
(hidden characteristics, hidden information, and hidden intentions), while the second section
concerned two types of communication risk minimization (screening and monitoring). The
questions were formulated in such a fashion that the above key concepts were introduced
only descriptively, so as to avoid the recognition of these concepts from the literature by the
respondents. The respondents were asked to rate the importance of each issue addressed in
five questions in terms of the four relationships between the key project parties. The scale
used was from one to nine, where the highest value was considered to be the most important.

The scale used here is ostensibly ordinal, and ordinal data do not permit statistical analysis
using means and standard deviations, but only medians and ranges instead (Stevens, 1946).
However, the scale used here can be meaningfully interpreted as the interval scale, as it
involves only levels of importance, from least to most important. Each level of importance
can be interpreted as the same as any other, and the scale can thus be interpreted as linear. In
such a case, especially if the scale is sufficiently wide, it is permissible to treat the ordinal
scale as an interval one (Knapp, 1990). Therefore, means and standard deviations can be
used in the statistical analysis applied to the interpretation of the data.

However, this paper does not rely on statistical analysis. The means and standard deviations
presented below are used mainly as indicators of the relative importance of various
relationships studied. As such, they provide pointers for future research. Given the paucity
of research concerning the relationship between the project managers as agents directly
involved in the construction phase of a project, the exploratory survey presented here offers
suggestions rather than definitive claims, let alone proofs.

PROJECT MANAGERS’ PERCEPTIONS OF COMMUNICATION RISKS

Before turning to the main findings, it is useful to review the responses to the last section of
the survey, which elicits the respondents’ comments. In particular, the respondents were
asked to list specific communication risks between the four project parties, as well as the
most appropriate risk-minimization approaches in each of the four relationships between
them. The most important responses are presented in this section so as to give substance to
the argument that follows, which concerns the relative importance of each relationship in
different principal-agent contexts.
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A significant proportion of pertinent responses refer to the relationship between the project
owner and contractor, on the one hand, and the project owner’s and contractor’s project
managers, on the other. The latter relationship deserves special attention, as will be argued in
the next section with the main findings. So far, this relationship has not received any
attention from the research community concerned with the construction field, but the research
reported here shows that it is crucial in the monitoring phase of the project, when
construction actually takes place. What follows are pertinent comments regarding all
relationships covered by this research.

Project Owner-Contractor

According to one respondent, “there is no direct communication between the project owner
and contractor because project managers act as a buffer between parties. Appropriate
communication protocol must be set up.” Another respondent suggests that “all critical
issues should be openly discussed without hidden agendas due to the very complex nature of
the construction process.” Yet another states that “the highest risk is the inability of the
owner to clearly explain what is expected from the contractor—unclear scope definition,
vague expectations, etc.” Two respondents mention “incomplete progress reports” and
“incomplete contract and design documents.” What is needed, according to one respondent,
is “clear and consistent change-management from the project owner’s side.” Given that the
respondents perceive this relationship as crucial in construction projects before the contract is
signed, as will be shown below, there is a need for better communication between them.

Project Owner-Project Owner’s Manager

One respondent states that there is a “lack of on-time reports.” Another states that “clear
definitions of responsibilities” are needed. Clearly, this relationship deserves much more
attention in the future.

Contractor-Contractor’s Project Manager

According to one respondent, “the project manager should be assigned from the core of the
organization, so that he or she would be in position to make better assessment concerning
possible conflicts and guide the higher management.” Again, much more attention is
required here in future research.

Project Owner’s Project Manager-Contractor’s Project Manager

Six respondents state that “this relationship is the most important” after the contract is signed.
According to one of them, “project owners and contractors usually have more than one
project, so it is most important for their project managers to work together.” Another
respondent argues that “this relationship is the most subjective one.” According to one
respondent, “the social relationship should extend outside of the project—i.e. by means of
their families.” Another respondent suggests that “both project managers should have the
same level of authority; if this is not the case, the decision-making process can be negatively
affected.” One respondent states that “the main risk is that the project owner asks for
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improvements that are assumed to be included in the project, but the contractor assumes that
they should be paid for on top of the project.” As already stated, the two project managers
play a key role after the contract is signed. This is especially important in the construction
phase of the project.

MAIN FINDINGS

The main findings of the exploratory survey can be presented in two steps. The first concerns
the first four questions, whereas the second concerns the fifth and last question, which points
to an important finding regarding the relationship between the two project managers.

In the first four questions, the first three of which concern the sources of communication risk
and the fourth concerns risk minimization (see Appendix), the responses suggest that the
most important relationship in any project is perceived to be that between the project owner
and the contractor as principal and agent. This is indicated by the highest mean values of
responses and low standard deviations between them (Table 2). The second most important
relationship in these four questions was that between the project owner and the project
manager working on the behalf of the project owner. Again, means and standard deviations
are used here mainly to indicate relative importance of different relationships rather than to
demonstrate their relative strength by means of statistical analysis.

12



Table 2. Results of the explorative survey questionnaire.

Survey Question/Relationship Project owner — Project owner - Contractor - Project owner’s
Contractor Project owner’s Contractor’s project manager -
project manager | project manager | Contractor’s
project manager
Contract partner’s Mean 7.48 6.85 6.12 5.96
qualifications are not fully
known before contract is signed | Standard | 2.26 1.93 299 244
between parties deviation
Behavior of contract partner Mean 7.30 6.96 6.24 6.96
cannot be fully assessed after
contract is signed between Standard | 1.54 1.48 1.76 1.80
parties deviation
Contract partner’s intentions Mean 7.41 6.85 6.48 7.04
are not fully known after
contract is signed between Standard | 1.72 1.96 1.44 2.07
parties deviation
Gathering information to learn | Mean 8.41 7.23 6.68 6.08
about partner’s behavior before
contract is signed between Standard | 1.05 1.58 1.93 2.23
parties deviation
Gathering information to learn | Mean 7.15 6.81 6.56 7.27
about partner’s behavior after
contract is signed between Standard | 1.97 1.92 1.94 2.16
parties deviation
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The responses to the fifth and last question, which concerns risk minimization after contracts
are signed between the main parties, show a novel result: according to the project managers
surveyed, the most important relationship appears to be that between the project owner’s and
contractor’s project managers, both of whom are agents. This is shown by the highest mean
value, which represents an important finding. In addition, a bar chart showing all responses
to this question can be found in Figure 3. It shows that eleven out of twenty-seven
respondents (or 42 percent) consider this relationship the most important, as witnessed by the
highest mark assigned to it. The distribution of responses is sharply skewed toward this
claim. These findings suggest that the relationship between project managers, as shown in
Figure 2, has thus far been neglected in the literature. It can be hoped that the diagram will
therefore be useful in guiding future research.

Project Owner's PM - Contractor's PM

12

10

Number of Respondents
D

1 2 3 4 5 6 7 8 9

Scale of Importance

Figure 3: The relationship between the Project Owner’s Project Manager and Contractor’s
Project Manager in the monitoring phase of a project as rated by the survey respondents on
the scale from 1 to 9 (where 9 is “most important™)

It is interesting to note that the standard deviation of ratings of different relationships in all
five questions was highest in the case of the relationship between the project owner’s and
contractor’s project managers. This suggests that respondents were least in agreement
concerning their own role in the management of construction projects. However, it should be
pointed out that the respondents appear not to have a bias regarding the importance of the
relationship between the project owner and contractor, which they consider the most
important one in the first four questions.

CONCLUSIONS
The main purpose of this paper was to guide future research. The exploratory survey offers

an indication of the relative importance of different relationships between the key participants
in construction projects. Although the results cannot be statistically demonstrated due to the
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nature of the exploratory survey presented here, they still point to an important area of
investigation that deserves greater attention. Future research is needed in several inter-related
areas.

The relationships between the four parties shown in Figure 2 have been examined in this
paper only from the horizontal axis upwards. This emphasizes the perspective of the
principals involved. The lower part of the diagram, which stresses the perspective of the
agents, needs to be explored in the future. In terms of the principal-agent theory, this
primarily concerns risk minimization strategies by all agents involved. In particular, this
involves signalling and reputation—that is, marketing and good performance (Jager, 2008).

Future research should also consider more complex relationships between construction
project participants, and especially the agents. In particular, this involves consultants, such as
designers, as well as sub-contractors, of which there are many in construction projects. The
relationships shown in Figure 2 can be widened to better understand the complexities of the
construction process beyond the four key participants investigated here.

Of course, the relationships shown in Figure 2 are of great interest to human resource
management as a field. The relationship between project owner’s and contractor’s project
managers, as well as their teams, which often include temporary members of other firms,
remains an unexplored area within human resource management.

As key agents in every project, experienced project managers can be helpful in finding ways
to improve their communication, both formal and informal. The Delphi method can be used
to extend this exploratory research and deepen our understanding of possible improvements
in communication between project managers involved in the same project. Project managers’
perceptions will be crucial in such research, as well. Throughout, the principal-agent theory
promises to be most useful in guiding research design.

Akerlof and Shiller (2009) offer useful guidelines for further research into behavioral
economics in general. This is a field with many promises in project management as applied
to the construction field, as well. They are concerned with notions such as confidence,
fairness, corruption and bad faith, and money illusion. All of these notions involve
asymmetric information. Assuming such problems away only makes actual problems
encountered in the project management practice that much more difficult to resolve.
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APPENDIX: SURVEY QUESTIONNAIRE
COMMUNICATION RISKS IN CONSTRUCTION PROJECTS — INTRODUCTION

This research has to do with the relationship between the project owner, contractor, and their
project managers (see diagram below). These four parties are crucial to the success of every
project. This research focuses on risks associated with their communication. Research to
date has shown that communication is of vital importance to the success of construction
projects. The focus here is on information asymmetry in the project-management process.
An example of information asymmetry is when one party does not fully know what the other
knows or does. It has been shown that this form of asymmetry is central to explaining key
problems in many other fields. Extending this research to construction management may in
time contribute to its further development.

hires

self interest

monitors

self
interest

informs

self interest

performs

PO:  Project owner

C: Contractor

PMpo: Owner’s project manager
PM: Contractor’s project manager

SURVEY QUESTIONS
A. General information

Note that all private information will remain confidential. Only statistical data pertaining to
all respondents will be made public.

Name:

Educational background:

Professional qualifications:

Current job title:

Years of experience in project management:
Value of largest project managed in $US:
Countries where worked:

NookrwbdPE
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B. Information asymmetry — Sources of communication risk

Note that information asymmetry changes once the contracts between different parties
involved in a project are signed. Only three contracts are involved in the process as described
in the diagram above. These are contracts between the project owner and contractor, as well
as contracts between them and their project managers.

Please use the scale from 1 to 9 (where 9 is “most important™) to rate the importance of each
relationship between project parties in terms of communication risk involved:

From-To Project Project Contractor - | Owner’s
owner - owner - Contractor’s | project
Contractor Owner’s project manager -
project manager Contractor’s
manager project
manager

Contract partner’s qualifications are not
fully known before contract is signed
between parties

Behavior of contract partner cannot be fully
assessed after contract is signed between
parties

Contract partner’s intentions are not fully
known after contract is signed between
parties

Please comment on the communication relationships above that you consider most important:

C. Risk minimization — Ways to reduce information asymmetry

As in Part B above, information asymmetry changes once the contracts between different
parties involved in a project are signed. Again, there are only three contracts involved:
between the project owner and contractor, as well as contracts between them and their project
managers.

Please use the scale from 1 to 9 (where 9 is “most important™) to rate the importance of each
relationship between project parties in terms of communication-risk minimization:
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From-To Project Project Contractor - | Owner’s

owner - owner - Contractor’s | project
Contractor Owner’s project manager -
project manager Contractor’s
manager project
manager

Gathering information to learn about
partner’s behavior before contract is signed
between parties

Gathering information to learn about
partner’s behavior after contract is signed
between parties

Please comment on the communication relationships above that you consider most important:
D. Communication risks

Please list specific communication risks between the project parties that you consider most
important for project success. If possible, also list most appropriate risk-minimization
approaches in each case.

Project owner — contractor:

Project owner — Owner’s project manager:

Contractor — Contractor’s project manager:

Owner’s project manager — Contractor’s project manager:
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MINIMIZING COMMUNICATION RISK IN CONSTRUCTION: A DELPHI STUDY
OF THE KEY ROLE OF PROJECT MANAGERS

Prof. Anita Ceric, Ph.D.
Department of Construction Management and Economics
Faculty of Civil Engineering
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ABSTRACT

All significant construction projects involve the project owner and the contractor, as well as
their project managers. Following upon recent research into the multiple principal-agent
problem, which was applied to the minimization of communication risk in construction
projects, the focus here is on communication issues between the four project parties. Recent
research has shown that the relationship between the project owner and the contractor is
paramount for risk minimization before the contract between them is signed. However, the
relationship between project managers is dominant for risk minimization after the contract is
signed. To further explore risk minimization at this stage of the project, the Delphi method
was employed. A panel of highly-experienced project managers working for both project
owners and contractors was asked several rounds of questions in an attempt to arrive to a
consensus concerning the most important relationships between project parties in terms of
risk minimization after the contract is signed. The relationship between the two project
managers tops the ranking, thus focusing further research. As they are both agents, and as
there is no contract between them, this offers a fresh challenge for the principal-agent theory.

Keywords: principal-agent theory, communication risk, construction projects, project
management, Delphi method
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INTRODUCTION

Good communication between key participants is essential for the success of every
construction project. Poor communication is one of the most common project risks (Ceric,
2003). Communication involves sharing relevant information between project participants.
It is commonly assumed that all participants cooperate and exchange information in order to
achieve project’s goals. However, there is a potential conflict of interests between project
participants because they all have their own interests, as well.

The situation in which one of the two parties is better informed than the other is well known
in economics as the principal-agent problem (e.g., Jager, 2008). In construction projects, the
project owner and contractor as principal and agent form the key relationship (Turner and
Miiller, 2004). Delegation of tasks establishes a principal-agent relationship between the
project owner and manager, where the principal (project owner) depends on the agent
(contractor or project manager) to undertake a task on the principal’s behalf (Miiller and
Turner, 2005). One can act on assumption that an agent will try to maximize his or her own
benefit even when that may involve a higher damage to the client (Schieg, 2008). According
to the principal-agent theory, this problem is characterized by three issues concerning the
relationship between the principal and the agent: adverse selection, moral hazard, and hold-
up. These three issues will be discussed in the next section.

The literature review shows that the application of the principal-agent problem in
construction is extensive. It covers all three issues of risk concerning the relationship
between the principal and agent: adverse selection, moral hazard, and hold-up. Analyzing
papers that have been published so far, it can be concluded that most authors have researched
moral hazard dealing with supply chain management, procurement systems, make-or-buy
decisions, and outsourcing (Rosenfeld and Geltner, 1991; Tedelis, 2002; Yiu et al., 2002; lve
and Chang, 2007). Some authors have discussed the adverse selection problem and its impact
on building performance and building quality (Holt et al., 1995; Corvellec and Macheridis,
2010). It should be noted that the hold-up problem dealing with sub-contracting and
procurement systems has attracted least attention so far (Chang and Ive, 2007; Unsal and
Taylor, 2010). A more detailed analysis of the key construction literature covering all three
issues can be found in Ceric (2010). However, the literature does not cover the relationship
between project managers in construction projects, which is at the core of the research
presented in this paper.

The research presented here was conducted in two phases. In the first phase, an exploratory
survey of project managers with considerable experience was used to establish the relative
importance of communication risk sources and types of relationship in construction projects.
The focus was placed on project managers because they are most intimate with the
construction process itself. It was found that the relationship between the project owner and
contractor is the most important before the contract is signed between them (Ceric, 2010). It
should be pointed out that this finding suggests that there was no bias among the respondents.
It was also found that, after the contract is signed between the project owner and contractor,
the most important relationship for risk minimization in the process of monitoring is that
between the project owner’s and contractor’s project managers.

In the second phase, the Delphi method was used to investigate this important finding in
greater detail. This method can be valuable for developing theory (Okoli and Pawlowski,
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2004). The focus was placed on the monitoring process itself, which is central to risk
minimization during construction. The exploratory survey was considered to be the first
round of the Delphi method, which requires a number of iterations, and two additional rounds
were then conducted. The same survey technique was used throughout.

In the pages that follow, asymmetric information and communication risk are first introduced.
Next, the principal-agent theory framework in construction projects is presented. Special
emphasis is placed on the communication risk in connection with asymmetric information.
Then the research method is discussed. The results of the Delphi survey are presented in two
sections: first, the respondents’ perceptions of risk minimization are discussed; second, the
main findings are presented. Then the limitations of the study are briefly discussed. The
paper closes with conclusions including ideas for future research.

ASYMMETRIC INFORMATION AND COMMUNICATION RISK

There is a large literature on asymmetric information and its applications. Only a few sources
will be used in this section for explanatory purposes. In particular, the presentation relies on
Jager (2008) and Schieg (2008). Again, Ceric (2010) provides a much wider discussion of
the relevant literature.

Asymmetric information occurs whenever the principal and the agent are not in possession of
the same information at the same time. In construction projects, there are four key parties
who work together: the project owner, the contractor, and their project managers. It is
customarily assumed that they will share important information in order to meet the main
project targets: time, cost, and quality. However, because of self interest, the four parties will
not be willing to share all the information all of the time. The following types of information
asymmetry apply in cases like this one: hidden characteristics, hidden information, and
hidden intention. Respectively, these three types of information asymmetry generate the
following risks: adverse selection, moral hazard, and hold-up.

Adverse selection describes information asymmetries when the principal does not have the
exact qualifications of the agent. It occurs before the contract is signed and the result can be
the wrong choice of the contractual partner. In the case of moral hazard there are information
asymmetries after the contract is signed. The principal cannot control all the agent’s
activities and an information imbalance in favor of the agent can thus occur. If the agent uses
this situation opportunistically, then this type of asymmetric information is called moral
hazard. If the principal makes large investments in money or other resources because of the
trusty relationship with the agent, and if these investments come into jeopardy in the case the
agent acts uncooperatively, the resulting problem is called hold-up. The principal has already
made an irreversible investment and this enables the agent to confront him with excessive
demands, for instance.

Construction Projects
Based on the principal-agent theory, the relationships between the project owner, the

contractor, and their project managers are systemized according to the related types of
asymmetric information and the corresponding types of risk. Again, hidden characteristics
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are associated with adverse selection; hidden action and/or hidden information are associated
with moral hazard; and hidden intentions are associated with hold-up.

Hidden characteristics cause the adverse selection problem before contracts are signed
between the parties involved. The most important among them is the contract between the
project owner and the contractor. Adverse selection means that the project owner does not
have all the information about the contractor before the contractor is hired. Similarly, the
project owner does not have all the information about the project manager before hiring. The
same holds for the contractor and the project manager hired. The adverse selection problem
occurs in the early phases of the project. Generally, these phases are important from the point
of view of risk. The early phases of a project are of particular interest because the level of
influence on total project costs is highest early on; also, the impact of early decisions on total
project costs is the highest (Hendrickson and Au, 1989). The potential influence of stake-
holders is also highest in the early project phases, before a detailed agenda is set and the cost
for making changes is relatively low (Kolltveit and Grenhaug, 2004).

Hidden information or hidden action causes the moral hazard risk. This occurs after
contracts are signed between the parties involved. Again, the contract between the project
owner and the contractor is the most important among them. Moral hazard means that the
client cannot be sure that the companies, once hired, will fully mobilize their capabilities on
the client’s behalf or on behalf of other clients of theirs (Winch, 2000). In our case, four
parties are potentially involved in the moral hazard problem. After the contract is signed and
the project owner has hired the contractor, as well as after the project owner and the
contractor have hired their project managers, they cannot be sure that all the relevant
information will be shared in an appropriate way because of their self interest. People will
not act in the interest of others, their principals or partners, to the exclusion of their own
preferences (Eisenhardt, 1989; Jensen, 2000). The moral hazard problem also occurs
between two project managers because they have their own self interest, as well.

Hidden intentions can cause hold-up problems. The project owner can invest resources at any
stage of the project in trust that the contractor will cooperate, but it can happen that the
contractor will act opportunistically. After the project owner realizes that the contractor is
behaving opportunistically, it can be too late for the project owner to withdraw the resources
already invested.

Risk Minimization

There are several ways to minimize risks that arise from adverse selection, moral hazard, and
hold-up problems. These are screening and monitoring. The former is relevant before the
contract is signed, whereas the latter is relevant after signing. The purpose of screening is to
gather information of use to the principal in an effort to learn more about the agent’s
qualifications — for instance, references, certificates, work probes, and credit worthiness.
Similarly, the purpose of monitoring is to ascertain that the agent is behaving in accordance
with the contract. As both of these are costs, they are known in the literature as “agency
costs.”
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PRINCIPAL-AGENT THEORY FRAMEWORK FOR CONSTRUCTION PROJECTS

The owner of a project is the person or group who provides the financial resources for its
delivery, accepts the project milestones, and project completion (Project Management
Institute, 2000). The project owner hires a contractor to perform all the activities required to

complete the project (Figure 1).

self
interest

self
interest

Figure 1: Project Owner - Contractor relationship (PO: Project Owner, C: Contractor)

Both the project owner and contractor in any major project are represented by their project
managers, to whom many of their tasks are delegated. Together, they can be considered the

four key parties to every major project (Figure 2).

hires

self interest

monitors

self

. interest
informs

self interest

performs

Figure 2: Principal-agent theory framework for construction projects (PO: Project owner, C:
Contractor, PMp,: Project owner’s project manager, PMc: Contractor’s project manager)

From the point of view of risk minimization, monitoring is the key project-management
activity after the contract between the project owner and contractor is signed. This suggests
that the relationship between the project owner’s and contractor’s project managers is
therefore the key relationship at this stage of the project.
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RESEARCH METHOD

At any one time, project managers are geographically spread apart, as well as not available
for consultation over lengthy periods of time. Therefore, the Delphi method was chosen as
an appropriate approach to survey their opinion. The Delphi method was introduced by the
Rand Corporation in the 1950s with the objective of obtaining the most reliable consensus
from a group of experts. It is especially effective in difficult areas that can benefit from
subjective judgements on a collective basis (Lindeman, 1975). A panel of ten to fifteen
experts has proved to be a good guideline (Delbecq et al., 1975). The consensus is reached
through structured communication involving feedback over several iterations (Linstone and
Turoff, 1975). At each iteration, each respondent can see the responses to the previous
iterations of all other respondents without knowing who they are. It makes it possible for
experts to change their previous assessments in the light of new information provided by their
peers (Chan et al., 2001). The objective of these iterations is to achieve the desired level of
consensus among panellists, for which measures of central tendency and level of dispersion
are typically used to present the collective judgement of respondents (see, e.g., Hsu and
Sandford, 2007). The method is especially suitable when time and cost constraints make
frequent face-to-face meetings difficult to arrange (Ericsson and Henricsson, 2005).

One of the standard problems with the application of the Delphi method is the selection of the
experts (Sharkey and Sharples, 2001; Yousuf, 2007; Hsu and Sandford, 2007). This is
especially important when it is not possible to ascertain the degree to which the selection is
representative of the population in question. In this research, three criteria were used to
select the project managers for the study:

1. Level of experience as measured by the years involved in the field;
2. Size of the largest project managed in terms of its monetary value; and
3. Involvement in a variety of projects as measured by the number of countries covered.

There were three Delphi rounds in the research reported here. The first round took two
weeks, while the other two took one week each. The results of the first round can be found in
Ceric (2010), where it was presented as an exploratory survey. Out of 35 experts in the field
of project management originally selected for the exploratory survey in accordance with the
three criteria presented above, 27 responded (response rate: 75 percent). They all come from
different organizations working in different environments. They have worked both for
project owners and contractors. Also, they have worked in more than thirty countries on
most continents.

For the second round, 20 of the 27 respondents were selected by sharpening the above criteria
for the purposes of the Delphi method. Given the focus on risk minimization in the
construction phase, the project managers with greatest experience in the field were selected.
All of them were practitioners with considerable expertise, as witnessed by their thirteen
years of experience on the average, and the average of the largest project they managed
assessed at $1.4 billion, of which the latter was considered more important than the former.
Also, they had considerable international experience. Collectively, they had worked on all
continents. In the second round, 15 out of 20 selected respondents participated (response
rate: 75 percent).
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In the third and final Delphi round, 11 out of 15 respondents took part (response rate: 73
percent). Also, 7 out of 15 respondents, or 47 percent, chose to modify their scores in view
of the results of the second Delphi round. Survey questions for the last two Delphi rounds
can be found in Appendices A and B.

Given that one of the fundamental goals of the Delphi method is the achievement of a
satisfactory consensus between panel experts, it is necessary to conduct a quantitative
analysis of the consensus by means of a non-parametric statistical test. One of the metrics
that is widely recognized as the best is Kendall’s coefficient of concordance, W (Okoli and
Pawlowski, 1990). Kendall’s W takes on values between zero and one (Kendall and
Gibbons, 1990). The value of zero means that that there is no agreement between the experts,
meaning that the achieved consensus is a matter of chance. The value of one represents full
agreement between the experts, meaning that all of them have provided identical answers.
Schmidt (1997) proposes that Kendal’s W offers the best measure of agreement in the
application of the Delphi method. According to him, W = 0.5 represents moderate agreement
and a fair confidence in rankings, whereas W = 0.7 represents strong agreement and high
confidence in rankings.

RISK MINIMIZATION: RESPONDENTS’ PERCEPTIONS

Before moving to the main findings, the results will be presented starting with the last section
of the survey, in which the respondents were asked to list specific communication risks
between the project parties, as well as to list most appropriate risk-minimization approaches
in each case. The most important responses are presented in this section so as to give
substance to the argument that follows. The majority of pertinent responses concerns the
relationship between the project owner and contractor, on the one hand, and the project
owner’s and contractor’s project managers, on the other. The latter relationship deserves
special attention, as will be argued in the next section. So far, this relationship has not
received sufficient notice from the research community concerned with the construction field.

Referring to communication in general, three respondents argue that all the relationships
addressed in this survey would be much improved by “regular meetings and “regular
reporting,” as well as a “greater flow of information” between project parties. As another
respondent points out, the main message to project parties is that they should “communicate
properly.” These are important pointers for future research.

Project Owner-Contractor

This is the relationship between the principal and the agent. It is central to the principal-
agent theory. However, the project managers surveyed have many critical comments about
this relationship. According to one respondent, there is “no direct communication between
the project owner and contractor because project managers act as buffers between parties; an
appropriate communication protocol must be set up.” Another respondent suggests that “all
critical issues should be openly discussed without hidden agendas due to the very complex
nature of the construction process.” Yet another states that “the highest risk is the inability of
the owner to clearly explain what is expected from the contractor—unclear scope definition,
vague expectations, etc.” Two respondents mention “incomplete progress reports” and
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“incomplete contract and design documents” as special problems. What is needed, according
to one respondent, is “clear and consistent change-management from the project owner’s
side.” Another points out that “there is almost no communication between the project owner
and the contractor once the contract is signed.” Yet another respondent argues that “the most
important thing is to prepare detailed and understandable contracts.” One respondent points
out that both parties to the contract “should assess the previous experiences, financial ability,
and capacity of the opposite side.”

Project Owner-Project Owner’s Project Manager

This is the relationship between the principal and an agent hired by the principal to monitor
another agent, the contractor. Again, the project managers surveyed report a number of
problems regarding this relationship. One respondent states that there is a “lack of on-time
reports.”  Another points out that ‘“clear definitions of responsibilities” are needed.
According to one respondent, it is essential that the project owner “clearly explains the goals
of the project to its project manager in order to avoid confusions.” Another states that “the
project owner may fail to define the company’s strategy to its project manager.” One
respondent mentions “unclear targets, sometimes close to ‘hidden agendas,” from the project
owner’s side.” Another states that “on-time updates regarding decisions by the project
owner” are necessary. According to yet another respondent, “a long-term relationship
between the project owner and its project manager should be preferred to better understand
each other.”

Contractor-Contractor’s Project Manager

In this case, the contractor acts as the principal in relation to the agent directly involved in a
project. The relationship has its own difficulties. One respondent argues that “the project
manager should be assigned from the core of organization, so that he/she would be in position
to make better assessment concerning possible conflicts and guide the higher management.”
Another states that “the contractor’s project manager cannot be successful without higher
management support.” According to one respondent, there is “a need for a well-established
reporting system and regular site visits to ensure that the contractor’s project manager is
acting properly.” Yet another respondent points out that “the contractor should have follow-
up and reporting mechanisms, so as to avoid problems.”

Project Owner’s Project Manager-Contractor’s Project Manager

The two agents, one working for the principal and another for the contractor as an agent, are
in most direct relationship during a construction project, and especially in its monitoring
phase. Most project managers surveyed consider this relationship crucial during construction
itself. Six respondents state that “this relationship is the most important” after the contract is
signed. According to one of them, “project owners and contractors usually have more than
one project, so it is most important for their project managers to work together.” Another
respondent argues that “this relationship is the most subjective one.” “Informal information
flow” between the two project managers is stressed by yet another respondent. One
respondent points out that “most projects fail on the personal level.” According to one
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respondent, “the social relationship should extend outside of the project—i.e. by means of
their families.” “Some social activities, such as company banquets, may be helpful in
providing an informal atmosphere,” states one respondent. Another one suggests that “both
project managers should have the same level of authority; if this is not the case, the decision-
making process can be negatively affected.” According to yet another respondent, “the main
risk is that the project owner asks for improvements regarding the project that he assumes are
included in the project, but the contractor assumes that they should be paid for on top of the
project.”

MAIN FINDINGS

The previous exploratory survey concerned the relationships between pairs of four key
project participants (Ceric, 2010). It focused on the relationships in the upper part of the
diagram shown in Figure 2. The relative importance of these pairs in risk minimization after
the contract is signed is shown below (Table 1). In particular, the relationship between the
two project managers was considered by the respondents to the exploratory survey to be most
important for risk minimization. The results shown in the table below are those for the
twenty practitioners of project management selected for further research. Throughout, the
scale from 1 to 9 (where 9 is most important) is used to rate the importance of each
relationship between project parties in terms of the communication risk involved.

Table 1: Delphi Round One

Rank Relationship Mean | St. Dev.
1 Project owner’s project manager — Contractor’s project manager 7.70 1.66
2 Project owner — Contractor 7.30 1.63
3 Project owner — Project owner’s project manager 6.90 1.65
4 Contractor — Contractor’s project manager 6.74 1.66

Round Two of the Delphi method considers all relationships shown by arrows in Figure 2
(Table 2). Several results are noteworthy. First, the relationship between the contractor’s
project manager and project owner’s project manager come on top (8.39). The reverse
relationship is not far behind (8.00). Second, the relationship between the project owner and
project owner’s project manager comes next in terms of risk minimization during the
construction phase (7.07). The reverse relationship is some way behind in terms of relative
importance (6.61). Third, it should be noted that the same score applies to the relationship
between the contractor and project owner. The relationship between the project owner and
contractor is close behind (6.57). Fourth, the relationship between the contractor and
contractor’s project manager, as well as the reverse relationship, come last in terms of
importance in risk minimization (6.43 and 6.39).

Following the second Delphi round conducted in the research presented here, the obtained

concordance coefficient W = 0.319 with the level of significance o < 0.0001. This represents
a weak agreement between the experts, which necessitates another Delphi round.
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Table 2: Delphi Round Two

Rank | Relationship Mean | St. Dev.
1 Contractor’s project manager — Project owner’s project manager 8.39 0.74
2 Project owner’s project manager — Contractor’s project manager 8.00 1.96
3 Project owner — Project owner’s project manager 7.07 1.14
4 Project owner’s project manager — Project owner 6.61 1.30
5 Contractor — Project owner 6.61 2.08
6 Project owner — Contractor 6.57 221
7 Contractor — Contractor’s project manager 6.43 1.22
8 Contractor’s project manager — Contractor 6.39 1.27

Round Three of the Delphi method provides a wide range of mean scores (Table 3). A
number of important results follow. First, the relationship between the two project managers
comes on top in terms of the scores. Although the relationship between the project owner’s
project manager and the contractor’s project manager comes on top (8.57), the reverse
relationship is not far behind (8.46). It can be concluded that both relationships are similar in
terms of their importance in risk minimization in the construction phase of a project. Second,
the relationship between the project owner and project owner’s project manager comes next
in terms of importance (7.07). However, the reverse relationship is considerably less
important according to the respondents (6.61). A strong asymmetry can be noted here by
comparison with all the other relationships considered in this research. Third, the
relationship between the project owner and contractor, as well as the reverse relationship,
come next in terms of importance in risk minimization (6.79 and 6.71). The scores suggest
that these two relationships are of similar importance to project success. Fourth, the
relationship between the contractor and contractor’s project manager are considered by the
respondents to be least important (6.57 and 6.36). Again, these relationships are quite similar
in terms of their relative importance.

Following the third Delphi round, the obtained concordance coefficient W = 0.430 with the
level of significance o < 0.0001. The Kendall’s coefficient of concordance has increased by
35 percent, which shows that the agreement between the experts has also increased by the
same percentage. Since the achieved value of W is considerably smaller than 0.7, it is
necessary to consider the need for the fourth Delphi round. The analysis was performed by
using the non-parametric Spearman’s rank correlation test (Siegel and Castellan, 1988). The
ordered relationships between participating experts in Delphi rounds two and three were
correlated. Spearman’s rank correlation coefficient rho = 0.905 was calculated. A value so
high indicates a strong interdependence of results achieved in the second and third Delphi
round. In conclusion, the fourth Delphi round would be unlikely to change the rankings of
the relationships between the respondents, as well as Kendall’s coefficient of concordance.
Therefore the fourth Delphi round was considered unnecessary.
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Table 3: Delphi Round Three

Rank | Relationship Mean St.
Dev.
1 Project owner’s project manager — Contractor’s project manager 8.57 0.65
2 Contractor’s project manager — Project owner’s project manager 8.46 0.63
3 Project owner — Project owner’s project manager 7.07 1.07
4 Project owner — Contractor 6.79 0.97
5 Contractor — Project owner 6.71 0.99
6 Project owner’s project manager — Project owner 6.61 1.18
7 Contractor — Contractor’s project manager 6.57 1.16
8 Contractor’s project manager — Contractor 6.36 1.15

As can be seen by comparing the results of the three rounds as presented in Tables 1-3, the
importance of the project owner’s and contractor’s project managers grows in importance
through the Delphi process. This can be seen through the growing mean values of the scores.
It is important to note that the two project managers exchange their places twice over the
rounds, which demonstrates that monitoring is a two-way process. The two project managers
as agents of the principal and the main agent—that is, the project owner and contractor—
dominate the construction process in terms of importance.

However, there is no contract between these two agents. As construction is a crucial stage of
any project, this finding requires careful scrutiny in terms of the importance of agents in the
principal-agent theoretical framework. In the case of construction, further theoretical
development is needed to better understand the best approach to risk minimization in the
monitoring process.

LIMITATIONS

The Delphi method is an appropriate tool for investigation of project managers’ perceptions.
It facilitates reaching a meaningful consensus in these perceptions. However, one of the
limitations of the Delphi method is that different panels of experts may come to somewhat
different conclusions in terms of specific results. Therefore, the tool can be used to provide a
focus for further research rather than to arrive at definite results.

CONCLUSIONS
The research presented here offers new challenges for the principal-agent theory. In

construction, the project owner is the principal and contractor is the agent. However, both of
them have their own agents. The two project managers play key roles in the construction
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phase of every major project, when both the project owner and contractor play subsidiary
roles on account of project complexity and duration. This is when project managers,
although agents, play key roles in construction projects.

Although project managers may act cooperatively with their principals, they may also act
opportunistically, as the principal-agent theory points out. Therefore, the theoretical
framework needs to be extended to encompass the interaction between the key agents
involved in construction projects, especially when there are no contracts between the agents.
A better understanding of that interaction is likely to be of value to other fields in which
project managers play key roles in the execution of complex projects.

The intricacies of the monitoring process, which is at the focus of the research presented here,
will require much more detailed investigation of project managers and their interaction to
arrive at the most promising interplay between formal and informal communication during
construction. For instance, communication protocols defined in contracts may help improve
the monitoring process. Such an investigation could be best achieved by means of interviews
and/or focus groups. Many pointers for further study can be found in the above section
outlining the respondents’ perceptions. They offer a useful guidance for further research.
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APPENDIX A: SECOND DELPHI ROUND
SURVEY QUESTIONNAIRE
COMMUNICATION RISKS IN CONSTRUCTION PROJECTS — INTRODUCTION

This research concerns the relationship between the project owner, contractor, and their
project managers (see diagram below). These four parties are crucial to the success of every
project. This research focuses on risks associated with their communication. The focus here
is on information asymmetry in the project-management process. An example of information
asymmetry is when one party does not fully know what the other knows or does.

hires

self interest

monitors

self

. interest
informs

self interest

performs

PO:  Project owner

C: Contractor

PMpo: Project owner’s project manager
PMc.: Contractor’s project manager

This survey follows upon the previous one, which can be thought of as its first round.
Twenty practitioners of project management have been selected for the next two rounds.
Both in terms of years of experience and of project size managed, they can be considered
experts in the field.

The previous survey concerned the relationships between pairs of four key project
participants. It focused on the relationships in the upper part of the diagram above. The
relative importance of these pairs in risk minimization after the contract is signed is shown in
the table below. In particular, the relationship between the two project managers was
considered by the respondents to the previous survey to be most important for risk
minimization. The results shown in the table below are those for the twenty practitioners of
project management selected for further research.

Note that the means represent the level of importance on the scale from 1 to 9 (where 9 is
“most important”). Also note that all standard deviations between the twenty respondents
selected for further research were quite low and uniform across the four pairs. That means
that there was little disagreement between the respondents.
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Survey question/Relationship Project Project Contractor | Project
owner — owner — — owner’s
Contractor | Project Contractor’ | project
owner’s S project manager —
project manager Contractor’
manager s project
manager
Gathering
information to Mean 7.30 6.90 6.74 7.70
learn about
partner’s behavior
after contract is Standard 1.63 1.65 1.66 1.66
signed between deviation
parties

SURVEY QUESTIONS
A. General information
Note that personal information will remain private.

Name:

B. Risk minimization — Relative importance of relationships between project parties

In this round of the research all relationships between the four key parties to a project are
considered. These are shown on both upper and lower sides of the diagram above. This
involves all relationships between all parties involved.

Note that information asymmetry changes once the contracts between different parties
involved in a project are signed. Only three contracts are involved in the process. These are
contracts between the project owner and contractor, as well as contracts between them and
their project managers. Also note that only eight relationships are considered here. They are
shown in the diagram above by eight arrows. Self interest is also not considered here. The
relationships which are not considered are to be left blank in the boxes of the table below.

Please use the scale from 1 to 9 (where 9 is “most important™) to rate the importance of each
relationship between project parties in terms of communication risk involved:
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From (row) — To (column) Project Project Contractor’ | Contractor
owner owner’s S project
project manager
manager
Project owner Leave blank Leave blank
Project owner’s project manager Leave blank Leave blank
Contractor’s project manager Leave blank Leave blank
Contractor Leave blank Leave blank
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COMMUNICATION RISKS IN CONSTRUCTION PROJECTS — INTRODUCTION

The aim of this survey is to reach a consensus between project-management experts on the
most important relationships between the key project parties in terms of risk minimization in

APPENDIX B: THIRD DELPHI ROUND

SURVEY QUESTIONNAIRE

the construction phase of the project, after the contract is signed.

The results of the previous survey round are shown in the table below. This is the state of
Both means or averages and standard deviations are shown,
where standard deviations show mean or average deviations from means. The smaller they

consensus at present stage.

are, the greater the agreement.

From (row) — To (column) Project Project Contractor’ | Contractor
Owner owner’s S project
project manager
manager
Mean 7.07 6.57
Project owner
St. Deviation 1.14 2.21
Project owner’s | Mean 6.61 8.00
project manager
St. Deviation 1.30 1.96
Contractor’s Mean 8.39 6.39
project manager
St. Deviation 0.74 1.27
Mean 6.61 6.43
Contractor
St. Deviation 2.08 1.22

SURVEY QUESTIONS

A. General information

Note that personal information will remain private.

Name:
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B. Risk minimization — Relative importance of relationships between project parties

Having seen the results of the previous round, or the consensus between experts at present
stage, you may wish to reconsider your previous responses. But this is by no means required.
However, if you do wish to modify your previous responses, use the table below.

Please use the scale from 1 to 9 (where 9 is “most important™) to rate the importance of each
relationship between project parties in terms of communication risk involved:

From (row) — To (column) Project Project Contractor’ | Contractor
owner owner’s S project
project manager
manager
Project owner Leave Leave
blank blank
Project owner’s project Leave Leave
manager blank blank
Contractor’s project manager Leave Leave
blank blank
Contractor Leave Leave
blank blank

C. Communication risk minimization

Please list specific communication risks between the project parties that you consider most
important for project success after the contract is signed. If possible, also list most
appropriate risk-minimization approaches in each case.

Project owner — Contractor:
Contractor — Project owner:

Project owner — Project owner’s project manager:
Project owner’s project manager — Project owner:

Contractor — Contractor’s project manager:
Contractor’s project manager — Contractor

Project owner’s project manager — Contractor’s project manager:
Contractor’s project manager — Project owner’s project manager:
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ABSTRACT

The principal-agent theory has been successfully applied to the research of management of
construction projects. It has focused on the relationship between the project owner as
principal and the contractor as agent. Also, the relationship between the contractor as
principal and sub-contractors as agents has been explored. After introducing the literature in
this field, this paper will present recent research into the relationship between the project
owner’s and contractor’s project managers along the lines of the principal-agent theory. An
exploratory survey was used at the first stage of research. After the exploratory survey, the
Delphi method was employed for further exploration of the issues involved. It has been
shown that the two managers play key roles in the construction phase even though they are
both agents not related by contracts. Having summarized this research, the paper addresses
the opportunities for further research in this area, which offers a challenge to the principal-
agent theory in the field of construction. Guidelines for future research take the central part
of the paper. They focus on communication risks caused by asymmetric information, which
are of central importance to the principal-agent theory.

KEYWORDS: principal-agent theory, communication risk, asymmetric information, project
management
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INTRODUCTION

Good communication between key participants is most important for the success of every
construction project. Communication involves sharing relevant information between project
participants. Poor communication has been shown to be one of the most common project
risks (Ceric, 2003). It is usually assumed that all participants cooperate and exchange
information in order to achieve project’s goals. Actually, there is a potential conflict of
interests between project participants because they all have their own interests, as well.

The situation in which one of the two parties is better informed than the other is recognized in
economics as the principal-agent problem (e.g., Jager, 2008). In construction projects, the
project owner and contractor as principal and agent form the key relationship (Turner and
Miiller, 2004). Delegation of tasks establishes a principal-agent relationship between the
project owner and manager, where the principal (project owner) depends on the agent
(contractor or project manager) to undertake a task on the principal’s behalf (Miiller and
Turner, 2005). It can be assumed that an agent will try to maximize his or her own benefit
even when that may involve a higher damage to the client (Schieg, 2008). According to the
principal-agent theory, this problem is characterized by three issues concerning the
relationship between the principal and the agent: adverse selection, moral hazard, and hold-
up. These three issues will be discussed in the following section.

The literature review shows that the application of the principal-agent theory in construction
is extensive. It covers all three issues of risk concerning the relationship between the
principal and agent: adverse selection, moral hazard, and hold-up. Analyzing papers that
have been published so far, it can be concluded that most authors have researched moral
hazard dealing with supply chain management, procurement systems, make-or-buy decisions,
and outsourcing (Rosenfeld and Geltner, 1991; Tedelis, 2002; Yiu et al., 2002; Ive and
Chang, 2007). Several authors have discussed the adverse selection problem and its impact
on building performance and building quality (Holt et al., 1995; Corvellec and Macheridis,
2010). It should be noted that the hold-up problem dealing with sub-contracting and
procurement systems has attracted least attention so far (Chang and Ive, 2007; Unsal and
Taylor, 2010). A more detailed analysis of the key construction literature covering all three
issues can be found in Ceric (2010). However, the literature does not cover the relationship
between project managers in construction projects, which is central to the research outlined in
this paper.

In the pages that follow, the principal-agent theory in construction is introduced first. A short
summary of previous research conducted by the author is presented next (Ceric 2010; 2011).
The paper closes with guidelines for future research regarding the application of the
principal-agent theory to construction projects.

PRINCIPAL-AGENT THEORY AND INFORMATION ASYMMETRIES IN
CONSTRUCTION PROJECTS

The owner of a project is the person or group that provides the financial resources for its
delivery, accepts the project milestones, and project completion (Project Management
Institute, 2000). In a standard situation, the project owner hires a contractor to perform all the
activities required to complete the project. According to the principal-agent theory, the
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relationship between the two parties also involves self interest of each party, which is also
shown in Figure 1.

self
interest

self
interest

performs

Figure 1: Project Owner - Contractor relationship (PO: Project Owner
C: Contractor)

Also, the project owner and the contractor delegate their tasks to their project managers.
Therefore, there are four different parties involved in the project even before its execution
starts. It should be noted that the contractor’s project manager is understood here as the
person who is in overall charge of a particular project on contractor’s behalf irrespective of
the title. Namely, in some business environments this role is played by consultants. It is
commonly assumed that all participants in the project will work together in order to achieve
the same goal. However, there is a potential conflict of interests between the participants
because they all have their self interests, too. Extending Figure 1, the relationships between
all the above-mentioned participants taken together are shown in Figure 2. These are the key
parties to any construction project.

hires

self interest

monitors
self

interest

self interest

performs

Figure 2: Principal-agent theory framework for construction projects (PO: Project owner, C:
Contractor, PMp,: Project owner’s project manager, PMc: Contractor’s project manager)

As it is shown in Figure 2, the project owner acts as the principal in relation to both the
project owner’s project manager and contractor as agents, and the contractor acts as the
principal in relation to the contractor’s project manager. Therefore, there are two principals
and three agents involved, where the contractor is both a principal and agent in a project.

The situation in which one of the two cooperation partners is better informed than the other is

characterized by asymmetric information (Schieg, 2008). After Akerlof (1970), much has
been written on this subject. In 2001, George Akerlof, Michael Spence, and Joseph Stiglitz
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shared a Nobel prize in economics for this important work. Information asymmetries apply
whenever the principal and the agent are not in possession of the same information at the
same time. In construction projects, we have four key parties that work together, and it is
assumed that they will share important information in order to meet main project’s targets:
time, cost, and quality. However, because of self interest, they will not be willing to share all
the information all of the time. Therefore, the following types of information asymmetries
apply for acting parties: hidden characteristics, hidden information, and hidden intention.
Respectively, these three types of information asymmetries generate following risks: adverse
selection, moral hazard, and hold-up.

Based on the principal-agent theory, relationships between the project owner and contractor,
as well as the two project managers employed by them, are systemized according to related
asymmetric information and corresponding types of risk. Hidden characteristics are
associated with adverse selection; hidden action and/or hidden information are associated
with moral hazard; and hidden intentions are associated with hold-up (e.g., Jager, 2008).
Hidden characteristics cause the adverse selection problem before the contract is signed
between the parties involved. It means that the project owner does not have all the
information about the contractor before the contractor is hired. Similarly, the project owner
does not have all the information about the project manager before hiring. The same holds
for the contractor and the project manager working on the contractor’s behalf. Therefore, in
the case of adverse selection we have three different parties involved and three information
asymmetries. The adverse selection problem occurs in the early phases of the project

Hidden information or hidden action causes the moral hazard risk. This occurs after the
contract is signed between involved parties. For instance, the client cannot be sure that firms,
once hired, will fully mobilize their capabilities on the client’s behalf or on behalf of other
clients of theirs (Winch, 2010). In our case, four parties are potentially involved in the moral
hazard problem. After the relevant contracts are signed and the project owner has hired the
contractor and the project manager, and after the contractor has hired the project manager,
they cannot be sure that all information will be shared in an appropriate way because of the
self interest of all the parties involved. The moral hazard problem also occurs between two
project managers because they have their self interest, as well.

Hidden intentions can cause hold-up problems. The project owner can invest some money at
any stage of the project and trust that the contractor will cooperate, but it can happen that the
contractor will actually behave opportunistically. After the project owner realizes that the
contractor is acting opportunistically, it can be too late for the project owner to withdraw
investment. The same holds in the opposite direction. The contractor can also invest some
money at any stage of the project and trust that the project owner will cooperate, but it can
happen that the project owner will act opportunistically.

There are several ways to minimize risks that arise from adverse selection, moral hazard, and
hold-up problems. These are known as screening and monitoring (Jager, 2008; Schieg,
2008). As both screening and monitoring represent costs, they are known in the literature as
“agency costs.” The purpose of screening is to gather information of use to the principal in
an effort to learn more about the agent’s qualifications—for example, references, certificates,
work probes, and credit worthiness. Similarly, the purpose of monitoring the agents is to
ascertain that they are behaving in accordance with the contract. In other words, it helps
reduce moral hazard and hold-up risks.
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EXPLORATORY SURVEY AND THE DELPHI METHOD

This section provides a short summary of previous research conducted by the author
concerning the principal-agent problem (Ceric, 2010; 2011). The research process consisted
of two phases. First, the exploratory survey was conducted. The respondents were project
managers with an appreciable experience in the filed. The average value of the largest
project they managed was US$1 billion and they had fifteen years of experience on the
average, working in a wide range of countries around the globe. Among more than thirty
countries, they worked in Egypt, Hong Kong, India, Iraq, Italy, Pakistan, Poland, Russia,
Saudi Arabia, Spain, Switzerland, Turkey, the United Kingdom, and the United States. A
total of 27 project managers participated in the survey. Following the principal-agent theory,
there were five questions. The first three concerned three issues of information asymmetry
(adverse selection, moral hazard, and hold-up), which correspond to their three sources
(hidden characteristics, hidden information, and hidden intentions), while the last two
concerned two types of communication risk minimization (screening and monitoring). The
respondents were asked to rate the importance of each issue addressed in five questions in
terms of the four relationships between the key project parties, as shown in Figure 2.

The key finding from this exploratory survey was that, after the contract is signed between
the project owner and contractor, the most important relationship in risk minimization is that
between the project owner’s and contractor’s project managers. They are both agents and
there is no contract between them, which is an interesting challenge for the principal-agent
theory. Interestingly, a number of project managers suggested that communication protocols
should be part of project administration so as to ensure better communication between all the
participants.

Following the exploratory survey, there were two additional Delphi rounds. The results of
the exploratory survey itself were considered as the first round. The Delphi method was
chosen as an appropriate tool because the project managers are geographically spread apart.
Also, they were not available for consultation over lengthy periods of time. All of the project
managers that were selected from the exploratory survey for the next two Delphi rounds were
practitioners with considerable expertise in the project management field, as witnessed by
their thirteen years of experience on the average, and the average of the largest project they
managed assessed at $1.4 billion. For the second Delphi round 20 of the 27 respondents were
selected. In the final Delphi round, 11 out of 15 respondents took part. The focus was on risk
minimization in the construction phase.

The key finding from the Delphi method confirmed and strengthened the main finding from
the previous exploratory research. The central relationship in construction projects after the
contract is signed is that between the project managers. Therefore, they play the most
important role in the risk minimization process in the construction phase of a project.

GUIDELINES FOR FUTURE RESEARCH
Taking into consideration the findings from the previous section, there are three directions for
future research proposed here. First, strategies of communication risk minimization could be

explored in further detail. Second, future research could look into more complex
relationships between project participants. Third, the communication process between
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project participants could be investigated in much greater detail, so as to arrive at viable
communication protocols. These possibilities will be briefly discussed below.

Selection of strategies for minimizing communication risk caused by information
asymmetries

As argued in the previous section, the project mangers play the most important role in risk
minimization in the construction phase after the contract between the project owner and
contractor is signed. One of the possibilities for future research is focusing on the
construction phase and selection of the appropriate strategies for minimizing communication
risk between project participants caused by information asymmetries.

According to Schieg (2008), there are six strategies for minimizing information asymmetries
between project participants:

. bureaucratic control (contracts),
. information systems,

. incentives (bonuses),

. corporate culture,

. reputation, and

. trust.

SOOI WDN -

A survey could be used to establish the rank list of the six strategies mentioned above for risk
minimization. Once again, the respondents would be project managers with considerable
experience and expertise in the field. They would be asked to rate the importance of each
strategy for minimizing information asymmetries mentioned above in terms of the four
relationships between the key project parties: project owner-contractor; project owner’s
project manager-project owner; contractor- contractor’s project manager; and contractor’s
project manager-project owner’s project manager. After this step, the multi-attribute utility
theory can be used for compiling a rank list of the strategies for risk minimization, calculating
the overall utility function for each alternative.

Exploring more complex relationships between project participants

Future research should also consider more complex relationships between construction
project participants, and especially the agents. In particular, this would involve consultants,
such as designers—either engineers or architects. The relationships shown in Figure 2 could
be widened by adding the designer to better understand the complexities of the construction
process beyond the four key participants investigated heretofore (Figure 3).
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Figure 3: Principal-agent theory framework for construction projects (PO: Project owner, C:
Contractor, D: Designer, PM,: Project owner’s project manager, PMg: Designer’s project
manager, PM¢: Contractor’s project manager)

As can be seen by comparing Figures 2 and 3, the number of relationships between the key
project participants rapidly increases. When there are only the project owner and contractor,
as well as their project managers, there are twelve relationships between them altogether, two
of which are between project managers, who are not related by contracts. By comparison,
there are twenty-four relationships when the designer and the designer’s project manager are
added. In addition, eight of these relationships do not involve contracts, which is a full third
of all the relationships involved. Adding more project participants, such as sub-contractors,
would furthermore complicate the picture quite rapidly.

Establishing communication protocols in contracts
Many of the communication problems occur in the construction phase, when conflict can

become dysfunctional and disruptive (Emmitt and Gorse, 2007). Such conflict is detrimental
to both the project owner and contractor as the principal and agent. Exploring the intricacies

50



of the monitoring process would require much more detailed investigation of project
managers and their interaction to arrive at the most promising interplay between formal and
informal communication during construction. As shown by the exploratory survey presented
in the previous section, communication protocols defined in contracts may help improve the
monitoring process (Ceric, 2010). In particular, this is what a large number of respondents
suggested in their comments to the survey. Such an investigation could be best achieved by
means of interviews and/or focus groups.

CONCLUSIONS

As outlined in the Introduction, the principal-agent theory in construction was first introduced
in this paper. A short summary of previous research conducted by the author was presented
next. Guidelines for future research regarding the application of the principal-agent theory to
construction projects complete the paper.

As has been argued in the previous section, there are three directions for future research
worth considering at this stage. First, strategies of communication risk minimization could
be explored. Second, future research could look into more complex relationships between
project participants, including the designer. Third, the communication process between
project participants could be investigated in greater detail, so as to explore viable
communication protocols between the key project participants.

On the basis of research into the relationship between the project owner’s and contractor’s
project managers conducted to date, it deserves greater emphasis in further research.
Especially in the construction phase, this relationship is crucial for the understanding of
project management as a field. The three directions outlined in the previous section offer
great promise. Only by understanding better the relationships not regulated by contracts can
we expect significant advance of the field.
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ABSTRACT

Communication risk is of crucial importance in construction projects. The situation in which
one of the project parties is better informed than another is known as information asymmetry.
This problem is addressed by the principal-agent theory. According to this theory,
information asymmetries cause three problems: adverse selection, moral hazard, and hold up.
The focus here is on strategies for minimizing information asymmetries in the construction
phase. A survey of project managers was conducted to establish an understanding of the
relative importance of risk-minimization strategies established in the literature: bureaucratic
control (contracts), information systems, incentives (bonuses), corporate culture, reputation,
and trust. The multi-attribute utility theory was used to analyze the responses. According to
the project managers who participated in the survey, trust is the most important strategy in the
construction phase, followed by bureaucratic control (contracts) and information systems.

KEYWORDS: principal-agent theory, information asymmetries, risk-minimization
strategies, project managers, multi-attribute utility theory
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INTRODUCTION

The research presented here has evolved in three stages, of which the last one is presented in
this paper. The results of previous stages were presented elsewhere (Ceric, 2010, 2011).
Throughout, the principal-agent theory has formed the foundation of the research project.
The relationship between the project owner and contractor was extended to include their
respective project managers. The project owner is the overall principal, and all the others are
agents. However, the contractor is the principal with respect to the contractor’s project
manager. These four participants are crucial in every construction project.

The first stage of the research involved an exploratory survey of project managers with
substantial experience in the field. The research considered all project phases, both before
and after the contract is signed between the key project parties. It was established that the
relationship between the two project managers is central to the construction phase itself,
which is characterized by risk minimization. During this phase, the project owner and
contractor play subsidiary roles, which offers an interesting challenge to the principal-agent
theory because both project managers are agents, and there is no contract between them.

The second stage probed this finding by using the Delphi method. Again, a panel of highly-
experienced project managers working for both project owners and contractors were asked
several rounds of questions in an attempt to arrive to a consensus concerning the most
important relationships between project parties in terms of risk minimization in the
construction phase. The results obtained by the Delphi method confirmed the findings of the
exploratory survey.

The third and final stage of the project involved another exploratory survey to establish the
relative importance of different risk-minimization strategies in the construction phase.
Project managers who participated in previous research stages were approached once again.
Following the principal-agent theory, Schieg (2008) offered the following risk-minimization
strategies in construction projects: bureaucratic control (contracts), information systems,
incentives (bonuses), corporate culture, reputation, and trust. It is hoped that the results
presented below will be of help in guiding future research in this field.

This paper is presented in eight sections. First, the principal-agent theory as applied to
construction is presented. Second, strategies for minimizing information asymmetries in
construction projects are discussed. Third, the research methodology is presented. Fourth,
the results from the survey questionnaire are examined. Fifth, comments by respondents are
presented. Sixth, these results are combined with results of the previous research to arrive at
the final ranking of risk-minimization strategies using multi-attribute utility theory. Seventh,
the limitations of the study are discussed. Finally, conclusions and suggestions for further
research are presented.

THE PRINCIPAL-AGENT THEORY APPLIED TO CONSTRUCTION PROJECTS
Communication and exchange of information are of vital importance in all construction
projects. According to Turner and Miiller (2004), the key relationship is between the project

owner as the principal and the contractor as an agent. As Ceric (2010) argues, the project
owner’s and contractor’s project managers also play important roles in construction projects
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as agents. Here, the contractor acts as the principal in relation to the contractor’s project
manager. According to the principal-agent theory, information asymmetries apply whenever
the principal and the agent are not in possession of the same information at the same time.
There are several types of information asymmetries: hidden characteristics, hidden
information, and hidden intention. These three types of information asymmetries generate
the following types of risk: adverse selection, moral hazard, and hold-up (Jéager, 2008).

Adverse selection describes information asymmetries when the principal does not have the
exact qualifications of the agent. It occurs before the contract between them is signed. The
result can be the wrong choice of the contractual partner. In the case of the moral hazard
there are information asymmetries after the contract is signed. The principal cannot control
all the agent’s activities and an information imbalance in favour of the agent can occur. If the
agent uses this situation opportunistically, then this type of asymmetric information is called
moral hazard. If the principal makes large investments in money or other resources because
of the trusty relationship with the agent, and if these investments get lost in the case that the
agent acts uncooperatively, these result with the problem called hold-up. The principal has
already made an irreversible investment and this enables the agent to confront the principal
with excessive demands, for instance.

The owner of a project is the person or group that provides the financial resources for its
delivery, accepts the project milestones, and project completion (Project Management
Institute, 2000). In construction projects, the project owner hires a contractor to perform all
the activities required to complete the project. Also, the project owner and the contractor
delegate their tasks to their project managers. Therefore, there are four different parties
involved in the project even before its execution starts. It should be noted that the
contractor’s project manager is understood here as the person who is in overall charge of a
particular project on contractor’s behalf irrespective of the title. In some business
environments this role is played by consultants. However, it is important to note that project
owner’s and contractor’s project managers play important roles in any construction project
even though they are not in a contractual relationship with each other.

COMMUNICATION RISK-MINIMINIZATION STRATEGIES

The previous research has shown that project managers play the most important role in risk
minimization in the construction phase, after the contract between the project owner and
contractor is signed (Ceric, 2010, 2011). Therefore, the research presented here is focused on
the construction phase and communication risk minimization in this phase. According to
Schieg (2008), there are six strategies for minimizing information asymmetries between
project participants: bureaucratic control (contracts), information systems, incentives
(bonuses), corporate culture, reputation and trust.

The above strategies find considerable albeit fragmentary support in the literature. They will
be considered in turn. The relationship between project participants is generally controlled
by means of contract (Bower and Skountzos, 2003). The contract sets out the intentions of
the two parties, and so the roles and responsibilities of both sides are clear in the case any
dispute arises (Simester and Turner, 2003).
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As Schieg (2008) points out, information systems promote transparency, directness, and
timeliness of communication, as well as permanence of the information available. Current
emphasis is firmly on digital information and improved communication through web
technologies that provide tools for better exchange of information between project
participants (Emmitt and Gorse, 2007).

The use of incentives involves payment of a bonus or incentive to a contract party for
performing its work (Bower and Skountzos, 2003). In partnering, incentives are an important
way of reinforcing collaboration in the short term and helping to build trust between project
participants (Bresnen and Marshall, 2000).

According to Schieg (2008), corporate culture plays a special role in construction. Shared
values, targets, and competences minimize coordination costs. Also, it gives identity to an
organization (Cheung et al., 2011).

Reputation is a key component of strategic competitive advantage (Jdger, 2008). As such, it
is capable of effectively countering harmful opportunistic behavior. However, it should be
noted that reputation has relevance only with respect to past action (Wilson, 1985).

According to Zaghloul and Hartman (2003), the success of any construction project is
questinable without trust even when powerful control systems, including contractual
documents, are available. As Kadefors (2004) argues, if trust is present, people can
spontaneously engage in constructive interaction without pondering what hidden objectives
motivate their partners.

Grounded in large part in the principal-agent theory, the above strategies offer a coherent
framework for further investigation. It is hoped that the results of the research presented here
will be of value in further inquiry. However, risk-minimization strategies certainly need
greater emphasis in future research.

RESEARCH METHODOLOGY

As stated in the Introduction, the research presented here is the third and final stage of an
investigation into project managers’ perceptions concerning communication risk due to
asymmetric information in construction projects. Throughout, the principal-agent theory has
provided the foundation for the investigation.

The same twenty respondents who participated in the previous stages of this research were
selected for the present stage. The previous stage employed the Delphi method. The
respondents are practitioners with considerable expertise in the field as witnessed by their
thirteen years of experience on the average and the average value of the largest project they
have managed assessed at $1.4 billion. They have worked both for project owners and
contractors in more than thirty countries, including Egypt, Hong Kong, India, Iraqg, Italy,
Pakistan, Poland, Russia, Saudi Arabia, Spain, Switzerland, Turkey, the United Kingdom,
and the United States. Many of the largest projects have been in infrastructure, but many
other types of projects were involved. However, the respondents cannot be said to be
representative of all project managers, the population of which is beyond the scope of the
present study.
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At this stage of the research project, the respondents were asked to rank the risk-minimization
strategies presented above in terms of their importance in reducing information asymmetry
(Appendix). The scale used was from 1 to 9, where 9 is “most important.” This scale is
ostensibly ordinal, but it can be meaningfully interpreted as the interval scale, as it involves
only levels of importance, from least to most important. Each level of importance can be
understood as the same as any other, and the scale can thus be interpreted as linear.

As will be shown below, the means and standard deviations of the answers are presented first.
Then the utility functions are calculated using the multi-attribute utility theory. These
functions are calculated by combining the relative importance of strategies in the focus at this
stage of the research, and the relative importance of different relationships between project
parties, which were obtained in the Third Delphi Round at the previous stage of the research
(Ceric, 2011). The overall utility function that ranks all the strategies was thereby obtained.

The multi-attribute utility theory is a well-known decision-making technique used under
conditions of both certainty and uncertainty (Luce and Raiffa, 1957; Keeney and Raiffa,
1976; Saaty, 1994; Flanagan and Norman, 1993; Ceric, 2003). It is used in cases when the
best alternative solution must be chosen, i.e. for compiling a ranking list of the alternatives
offered. Here, the alternatives are the risk-minimization strategies. Alternatives are weighted
with respect to one or more given criteria with the purpose of calculating the overall utility
function for each alternative. The value of the overall utility function is used to form the
ranking list of alternatives - that is, to provide the best alternative.

Among others, Kangari and Boyer (1981), Hwang and Yoon (1981), and Ibbs and Crandall
(1982) have used the multi-attribute utility theory as a technique for qualitative risk analysis.
For the calculation of utility functions, mean values or other statistical parameters can be
used (Moselhi and Deb, 1993). As will be shown below, mean values are used in this paper
for the calculation of utility functions.

SURVEY QUESTIONNAIRE RESULTS

Out of twenty respondents who received the exploratory survey, fifteen have responded
(response rate: 75 percent). Again, the respondents have participated in the previous two
stages of this research project (Ceric, 2010, 2011). All the respondents are project managers
with extensive international experience, who have worked for both project owners and
contractors. The results of the survey concerning risk-minimization strategies in the
construction phase are presented in the form of mean values and standard deviations (Table
1). These results will be further refined below using the multi-attribute utility theory, but
several brief comments are in order at this stage.

As can be seen from Table 1, the most important risk-minimization strategy in the
relationship between the project owner and contractor in the construction phase is
bureaucratic control (contracts). In addition to the highest mean value, the standard deviation
is lowest, showing agreement between respondents. This shows that the respondents are in
agreement as to the importance of this strategy even in the construction phase. However,
trust comes on top in terms of importance in all other relationships covered by the survey.
Most important, trust is the key to the relationship between the project managers and their

58



employers — the project owner and contractor. This is shown not only by the highest mean
values, but also by the lowest standard deviations. This is an important result of potential
value for future research.
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Table 1: Results of the survey questionnaire

Strategies/Relationships

Project owner -

Project owner -

Contractor -

Project owner’s

Contractor Project owner’s Contractor’s project manager -
project manager | project manager | Contractor’s
project manager

Bureaucratic control (contracts) | Mean 8.40 5.93 5.47 6.73
St. Dev, 1.12 2.34 2.03 2.49

Information systems Mean 5.60 6.73 6.47 6.80
St. Dev, 2.10 1.91 2.13 2.21

Incentives (bonuses) Mean 5.40 6.00 6.00 3.60
St. Dev, 2.50 1.96 2.17 2.38

Corporate culture Mean 5.27 6.33 6.40 5.47
St. Dev, 2.02 1.59 1.35 2.23

Reputation Mean 6.80 6.40 5.87 5.80
St. Dev, 1.66 1.40 1.88 2.31

Trust Mean 6.20 8.40 8.27 7.47
St. Dev, 2.18 0.83 0.96 1.77

60




PROJECT MANAGERS’ PERCEPTIONS OF RISK-MINIMIZATION STRATEGIES

In support of the main findings, it is useful to review the respondents’ comments in to the last
part of the survey. In particular, the respondents were asked to comment on the
strategy/relationship they considered most important. Here, only a selection of these
comments will be presented.

Most important, the respondents recognize the key place of the contract in construction
projects. However, they also believe that trust is crucial to the success of these projects. One
respondent states as follows:

Contract is the most important instrument that regulates the information between
the project owner and contractor. Hence, a well-designed contract which
describes the ways of information transfer is the most effective way to decrease
the information asymmetry risk. On the other hand, regarding the parties and
their project managers, trust is an important issue affecting the information
transfer. A trustful relation between the project owner and the owner’ project
manager and the contractor and the contractor’ project manager can prevent
conflict of interests between the parties and it can promote the information
exchange.

Another respondent argues in a similar vein:

Bureaucratic and other pre-defined formal-control methods are the most effective
means at corporate level (i.e. between the companies). However, less formal
control methods come into the picture at the personal level and between the
companies and their managers. In conclusion, it is always the contract between
the project owner and the contractor used by all parties that is at issue when
problematic conditions arise during construction. A well-defined contract is the
most important mean to reduce risks to the minimum.

Yet another respondent states as follows: “Trust takes time to develop between the parties,
and it is very fragile, but once developed it outshines all the other strategies in terms of
project control and risk minimisation.” Similarly, another respondent argues: “The most
important document is the contract. But the trust between the parties is as important as the
contract.” With respect to the relationship between the contractor and the contractor’s project
manager, one respondent states as follows: “Contractor should entrust an assignment to his
project manager with full trust that he can competently perform. However, the contractor's
trust should be reflected in the service contract, giving the project manager a mandate
sufficient for implementation of the risk-minimization policies.”

One respondent comments on information systems as a strategy in the following words:
“Project managers need to set up as good information systems as possible to keep all moves
visible to all parties at all times. Last but not least, such visibility leads to stability and trust in
the project.”

Concerning reputation as a strategy, one respondent states as follows:
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Reputation is the most important strategy since a contractor with good reputation
to complete the project on time and with minimum problems will definitely
minimize the risk for the project owner. It is the same for the contractor. A
reputable project manager will definitely be much more predictable for the
employers than any other. So the risk is minimized.

One of the responses concerning incentives is as follows:

Incentives are important for the stakeholders executing the project. One of the
problems is that the incentives between the different stakeholders (basically the
project owner and contractor) might not be aligned, thus leading to inefficiencies
in the whole process. My guess is that the alignment of all the incentives, plus a
robust performance management structure to keep track of these incentives, could
improve the project performance substantially. The alternative is to control the
performance and/or risk of the contractor by using bureaucratic control, which
might be less constructive and might lead to operational inefficiencies.

Overall, bureaucratic control (contracts) is given an important place in most comments by
respondents, but trust nonetheless surfaces as the most important risk-minimization strategy
in the construction phase. This is reflected in the numerical results presented in Table 1.
Information systems, reputation, and incentives are commented upon by several respondents
only. Interestingly, no respondent has commented on corporate culture as a strategy.

RANKING OF RISK-MINIMIZATION STRATEGIES USING MULTI-
ATTRIBUTE UTILITY THEORY

The multi-attribute utility theory was used for the calculation of the overall utility functions
used to define the ranking of strategies for minimization of risks caused by information
asymmetries in the construction phase offered by Schieg (2008). The overall utility function
combines the ranking of relationships between project parties and the ranking of risk-
minimization strategies. The calculation of the overall utility function to arrive at the final
ranking proceeded in three steps.

First, the results of Delphi Round Three from Ceric (2011) were used for the determination of
utility functions for each relationship between the four key participants. For the calculation,
mean values of project managers’ responses were used (Table 2). They range from 1 to 9 in
terms of importance. In Delphi Round Three, each relationship was considered from both
sides, as indicated by arrows in the table. The mean values of these are used at this stage.
The results are presented in Figure 1.
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Table 2: Results of Delphi Round Three (Ceric, 2011)

Rank | Relationship Mean | St. Dev.
1 Project owner’s project manager — Contractor’s project manager 8.57 0.65
2 Contractor’s project manager — Project owner’s project manager 8.46 0.63
3 Project owner — Project owner’s project manager 7.07 1.07
4 Project owner — Contractor 6.79 0.97
5 Contractor — Project owner 6.71 0.99
6 Project owner’s project manager — Project owner 6.61 1.18
7 Contractor — Contractor’s project manager 6.57 1.16
8 Contractor’s project manager — Contractor 6.36 1.15

For the calculation of the utility function values concerning relationships between project
parties for minimizing the risks caused by information asymmetries, averages of mean values
of project managers’ responses from both sides are used:

Project owner - Contractor: (6.79 +6.71)/2 = 6.75
Project owner - Project owner’s project manager: (7.07 + 6.61)/2 = 6.84
Contractor - Contractor’s project manager: (6.57 +6.32)/12 = 6.47
Project owner’s project manager - Contractor’s project manager: (8.57 + 8.46)/2 = 8.52

Subsequently, the average values are added, and the utility function values are obtained by
means of normalization. For example, the utility function value for the relationship between
the project owner and contractor for minimizing the risks caused by information asymmetries
is calculated as follows:

U(Relationship 1) = 6.75/(6.75 + 6.84 + 6.47 + 8.52) = 0.236
The sum of all utility function values concerning relationships between project parties for

minimizing the risks caused by information asymmetries equals 1 (0.236 + 0.239 + 0.226 +
0.298 =1).
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Utility Function Values
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Figure 1: Utility function values for relationships between key project parties (1: Project
owner - Contractor; 2: Project owner - Project owner’s project manager; 3: Contractor -
Contractor’s project manager; and 4: Project owner’s project manager - Contractor’s project
manager)

Second, the utility functions for all six strategies are calculated from the responses of project
managers (Table 1). Again, the scale from 1 to 9 in terms of importance was used
(Appendix). These are the alternatives for risk minimization in the construction phase. For
the calculation of utility functions, mean values from the responses of project managers are
used once again (Table 3).

For example, the utility function value for Strategy 1 (bureaucratic control including
contracts) for the relationship between the project owner and contractor is calculated as
follows:

U(Strategy 1) = 8.40/(8.40 + 5.60 + 5.40 + 5.27 + 6.80 + 6.20) = 0.223

The sum of all utility function values concerning strategy 1 for the relationship between the
project owner and contractor equals 1 (0.236 + 0.149 + 0.142 + 0.188 = 1).
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Table 3: Utility function values for risk-minimization strategies

Strategies/Relationships

Project owner —

Project owner -

Contractor -

Project owner’s

Contractor Project owner’s Contractor’s project manager -
project manager | project manager | Contractor’s
project manager
Bureaucratic control (contracts) 0.223 0.149 0.142 0.188
Information systems 0.149 0.169 0.168 0.190
Incentives (bonuses) 0.143 0.151 0.156 0.100
Corporate culture 0.140 0.159 0.166 0.152
Reputation 0.181 0.161 0.153 0.162
Trust 0.165 0.211 0.215 0.208
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Third, the overall utility functions are calculated by combining the utility functions for the
four relationships between key parties and the six strategies (Figure 2). The overall utility
function offers the ranking of risk-minimization strategies in the construction phase. For
example, it is calculated for Strategy 1 as follows:

T(Strategy 1) = 0.236*0.223 + 0.239*0.149 + 0.226*0.142 + 0.298*0.188 = 0.176
The sum of all overall utility function values concerning all six strategies for minimizing the

risks caused by information asymmetries equals 1 (0.176 + 0.170 + 0.135 + 0.154 + 0.164 +
0.200 = 1).

Overall Utility Function Values
0.200
0.2
€] 0.176
e 0.170
IS 0.164
5 0.154
=3 0.15 +
—? ' 0.135
>
> I
0.1 - T T T T T
1 2 3 4 5 6
Strategies

Figure 2: Overall utility function values for risk-minimization strategies (1: Bureaucratic
control (contracts); 2: Information Systems; 3: Incentives (bonuses); 4: Corporate culture; 5:
Reputation; and 6: Trust)

As Figure 2 shows, the multi-attribute utility theory applied in this research demonstrates that
trust is the most important risk-minimization strategy in the construction phase. It is
followed by bureaucratic control (contracts) and information systems. Reputation, corporate
culture, and incentives (bonuses) follow, in that order. These results take into consideration
both the relative importance of relationships between project parties, as presented in previous
research (Ceric, 2011), and the relative importance of strategies investigated at this stage.

LIMITATIONS

The main limitation of the results presented here is in the small number of respondents.
Again, fifteen out of twenty respondents actually returned their responses. However, this
limitation has to do with the Delphi method used in the previous stage of this research
project. There, twenty potential respondents was an adequate number. Given their
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experience with the research presented here, which proceeded in three stages, it was
considered worthwhile to gather their responses on risk-minimization strategies, as well.

CONCLUSIONS

The research presented in this paper shows that trust is the most important risk-minimization
strategy in the construction phase. It is followed by bureaucratic control (contracts) and
information systems. Reputation, corporate culture, and incentives (bonuses) follow, in that
order. The importance of trust is a pointer for future research in project management.
Although it is an elusive concept at first sight, practitioners in the field appreciate and
understand it well.

As has been argued by Ceric (2012), there are three plausible directions for future research of
risk minimization based on the principal-agent theory that are worth considering at this stage.
First, strategies of communication risk minimization could be explored. The first step in this
direction has been attempted in the research presented in this paper. Here, trust has emerged
as the key strategy worthy of further investigation. Second, future research could look into
more complex relationships between project participants, including the designer. Third, the
communication process between project participants could be investigated in greater detail,
so as to explore viable communication protocols between the key project participants.
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APPENDIX: SURVEY QUESTIONNAIRE

The aim of this survey is to rank strategies for communication-risk minimization in the
construction phase after the contract is signed between the project owner and contractor.
There are four key parties crucial to the success of every project, and there are some risks
associated with information asymmetry between them. In addition to the project owner and
contractor, their project managers play key roles, as well.

The construction literature offers the following six strategies for the minimization of risk
caused by information asymmetry:

bureaucratic control (contracts),
information systems,

incentives (bonuses),

corporate culture,

reputation,

and trust.

In this survey, the task is to rank them in terms of each relationship involved. Here, we take
each relationship to go both ways. The table below matches six strategies and four
relationships. Each relationship should be considered in turn. For instance, start with the

project owner and contractor by ranking all the strategies from 1 to 9, and then proceed to the
next relationship.

SURVEY QUESTIONS
A. General information
Note that personal information will remain private.

Name:
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B. Strategies for risk minimization — Relative importance of relationships between

project parties

Please use the scale from 1 to 9 (where 9 is “most important™) to rate the importance of each

relationship between project parties in terms of strategies for risk minimization:

Strategies/Relationships

Project owner
- Contractor

Project owner
- Owner’s
project
manager

Contractor -
Contractor’s
project
manager

Owner’s
project
manager -
Contractor’s
project
manager

Bureaucratic control (contracts)

Information systems

Incentives (bonuses)

Corporate culture

Reputation

Trust

Please comment on the strategy/relationship in the above table that you consider most

important:
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