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Abstract

There are many studies address the issues of finding the critical success factors of projects. In this study, we focus on the performance
of the people who manage projects. A performance evaluation model for project managers is constructed on the basis of managerial
practices. This model incorporates leadership behaviors that lead to managerial practices with some essential factors that may affect
them. An analytic network process that borrows the idea of stochastic transiting process is employed to identify the interdependence
between these two groups of elements. The model first calculates the relative importance of the leadership behaviors for the performance
evaluation of project managers with respect to each of those influence factors. In the analytic network process approach, the relative
importance of those leadership behaviors as well as the relative intensity of the factors that influence them is determined simultaneously.
As for the relative weights of the managerial practices in each leadership behavior is determined in a similar way. Finally, the relative
importance of those leadership behaviors and weights of their corresponding managerial practices will be involved to the model for eval-
uating the performance of project managers. The intensities of those influence factors will be used to aid the understanding of how the
influence factors affect the leadership behaviors.
� 2007 Elsevier Ltd and IPMA. All rights reserved.
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1. Introduction

Since the 1950s most of the research in project manage-
ment has focused on project scheduling problems, assum-
ing that better scheduling techniques would result in
better management and thus the successful completion of
projects. However, there are many factors could determine
the success or failure of a project. Many researchers conse-
quently devote themselves to the studies of trying to figure
out the critical success or failure factors in a project [1–8].
In these literatures, factors are mostly related to the types
of projects that the researchers addressed. Each list of fac-
tors varies in its scope and purpose. The issues that related
to project managers are less concerned needless to say how
to evaluate their performance. Huemann et al. [8] argued
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that due to the specific characteristics of the project-ori-
ented company, there exist specific challenges for HRM
in such companies and appealed to the researchers that
research on HRM in project-oriented company must take
the perspective of the individual employee as well as the
organization. To go with the stream of discussion, in this
research, we try to address the issue of project manager’s
performance. It is inappropriate to evaluate the perfor-
mance of project managers using conventional measures
of productivity because projects pose somewhat entirely
unique kinds of properties. Unfortunately, measuring their
performance only by the profit associated with the projects
they handled is also unfair because some projects with their
specific nature are more profitable than the others. Chang
and Leu [9] employed data mining technique to identify
the project profitability variables, and found that some
types of projects in an engineering design company are
more profitable than other projects. If a company adopts
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the evaluation system on the basis of profit only, project
managers will stick to those projects that are profitable
and ward off those are not. However, unprofitable projects
may bring intangible benefits such as enhancing the tech-
nology level or boosting the reputation of the company.
Such undue emphasis on short-term profit may undermine
the sustainability of the company in the long run. Every
company has its focus on some special types of projects
that can generate the greatest profits for the company while
maintaining its success and sustainability. On the other
hand, trying new types of projects may extend the business
territory of the company and promise future profits. There-
fore, it is important to encourage employees or project
managers of the middle or higher level of a company to
take the challenge of new types of projects. A suitable per-
formance evaluation system that can foster the atmosphere
of aggressiveness is essential.

For to achieve the management purpose, a more sophis-
ticated performance evaluation system that not only based
on the quantified data of accounting but also on some
qualitative indices of the performance of managerial prac-
tices has to be considered. In this paper, we focus on the
discussion of the latter one. The performance of a project
manager is associated with whether he or she can elaborate
the managerial practices of the leadership behavior effec-
tively and efficiently. These leadership behaviors are related
to making decisions at some critical points, influencing
people in the project team, building relationships with
other departments in the company for obtaining necessary
support, and giving or seeking information while conduct-
ing the project. Evaluating the performance of project
managers by these leadership behaviors requires their rela-
tive importance to be determined beforehand. It is suitable
to determine the relative importance after considering the
factors that may affect them rather than just allocating a
number subjectively. According to the studies of Hyvari
[10] and Adenfelt and Lagerstrom [11], the factors that
affect the implementation of the managerial practices are
not only the project types mentioned above, but include
also the technical competence of the company, enterprise
organization, and the position level of the project manager
in the company. The performance evaluation model should
take into consideration all these factors to ensure that the
evaluation process is impartial.

It is obvious that there exists different degree of interde-
pendence between the factors and the leadership behaviors.
For instance, the technical competence of a company will
affect the managerial practices in the behavior of deci-
sion-making more significantly than in the behavior of
influencing people. On the other hand, from the viewpoint
of conducting the managerial practices in the leadership
behavior of building relationship, the position level of the
project manager and the enterprise organization should
be emphasized more than the other two influencing factors.
Consequently, the relationship between them are interde-
pendent and recursive. This paper considers the interdepen-
dence between the influencing factors and the leadership
behaviors, and employs the Analytical Network Process
(ANP) approach to construct the performance evaluation
system. This approach has been applied to many similar
problems. Sarkis and Sundarraj [12] showed how the
ANP model combined with another optimization model
could be utilized to conduct a comprehensive evaluation
of the factors affecting job location at a digital equipment
corporation. Another application can be found in the
paper by Sarkis [13] in which he used the ANP technique
to integrate the elements and attributes of corporate envi-
ronmental management into a strategic assessment system.

2. Performance evaluation model for project managers

Previous studies have shown that there are many factors
influencing the performance of leadership behavior of man-
agerial practices implemented by project managers. It is
inevitable that the researches conducted with different sam-
pling data will lead to inconsistency. For example, the
ranks of the 14 managerial practices of the leadership
behavior in the studies of Kim and Tukl [14] and Hyvari
[10] derived from different questionnaire surveys are differ-
ent. For this reason, factors affecting the performance of
implementing managerial practices must be included in
the performance evaluation model.

3. Factors influencing leadership behavior

Many factors related to the skills and characteristics of
project managers’ leadership behaviors. Pinto and Slevin
[15] demonstrated the importance of selecting project man-
agers who possess the necessary technical and administra-
tive skills such as commitment and competence for
successful project termination. The survey of White and
Fortune [4] shown that the most frequently mentioned fac-
tors relate to successful project were clear goals/objectives
delivered from project manager, support from senior man-
ager and adequate funds/resources. The results are similar
to the studies in [2,16,17]. Pinto and Slevin [16] emphasized
the provision of adequate communication channels and
control mechanism for acquiring information and sup-
ports. From these literatures review, we would conclude
that the factors may influence the leadership behavior of
project manager are as follows:

(1) Technical competence: This factor includes the famil-
iarity of project management tools used [18,19], qual-
ity of employees, on-job training, and experiences
learnt from previous successes or failures, which
affect the performance of subsequent projects
undertaken.

(2) Enterprise organization: The organization structure
of an enterprise will affect the performance of specific
projects. The study of Gray et al. [20] indicated that
architectural projects prefer matrix structure of orga-
nization. Chuad [21] examined the use of different
types of project management structure from different
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industrial sectors. Generally, the enterprise organiza-
tion can be presented as functional, functional
matrix, balanced matrix, project matrix, and project
team type of organization [22].

(3) Project properties: The properties include project
types, duration [23], amount of contracts, consignor,
manpower and budget involved, and the relation to
other projects that have bee finished.

(4) Position level: What kinds of resources can be used,
what level of people are responsible for negotiation,
and what commanding and dispatching channels
can be applied are all related to the position level of
the project manager in a company.

These four influencing factors are included in the perfor-
mance evaluation model that will be constructed.

4. Leadership behaviors of managerial practices

In this study, the 14 managerial practices of leadership
behaviors that were employed in the studies of Yukl
et al. [24], Yukl [25], Kim and Yukl [14] will be adopted
as the performance evaluating factors. The validity and
effectiveness of these managerial practices on the perfor-
mance of project management have been studied by Yukl
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Fig. 1. The relationship between influence factors and
et al. [24]. Hyvari [10] further classified these 14 managerial
practices into four clusters as follows. In this research, we
refer them as four leadership behaviors:

(1) Making decision: This cluster includes the managerial
practices of planning/organizing, problem-solving,
consulting, and delegating.

(2) Influencing people: Motivating/inspiring, recogniz-
ing, and rewarding are classified into this cluster.

(3) Building relationships: This cluster comprises the
managerial practices of networking, conflict
management/team building, supporting, and
developing.

(4) Giving–seeking information: They are monitoring,
informing, and clarifying.

Fig. 1 depicts the performance evaluation model that
takes into consideration the interdependence of influencing
factors and the leadership behaviors. The general manage-
ment goal can work upon both types of factors simulta-
neously. The two bold curves between the levels of
influencing factors and the leadership behaviors represent
their interdependent and recursive relationship. The mana-
gerial practices in each of the leadership behavior are
assumed to have unidirectional influence.
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5. The ANP approach for constructing the performance

evaluation model

The relative weights of the 14 managerial practices must
be determined before they can be employed to evaluate the
performance of project managers. Hyvari [10] classified
these 14 practices into four clusters, which we interpret as
four leadership behaviors for performance evaluation. In
this research, we determine the relative weights of the man-
agerial practices in each leadership behavior after we had
determined the relative importance of the four leadership
behavior.

As mentioned above, the two groups of influencing fac-
tors and leadership behaviors are interdependent. It is not
adequate to apply the traditional analytical hierarchical
process (AHP) that neglects mutual effects on different lay-
ers of the evaluation model. The analytical network process
(ANP) [26] approach is employed to deal with this interac-
tive environment. It is capable of handling interdependence
among different layers of elements by obtaining the com-
posite weights for developing a ‘‘supermatrix’’. Traditional
Analytical Hierarchy Process (AHP) assumes that the sys-
tem elements are not correlated and are unidirectionally
influenced by a hierarchical relation. However, the ANP
approach eliminates these limitations and allows a feed-
back relationship between the elements at different layers
and interdependence between elements at the same layer
through the development of a ‘‘supermatrix’’ [27]. To elicit
preferences of various elements, the respondent compares
two elements at a time with respect to the ‘‘control’’ ele-
ment residing at another layer.

The fundamental requirement for developing the
supermatrix in the ANP is the control element for these
pairwise comparisons that can be the element at the upper
or lower layers of the network structure. For ANP, like
AHP, pairwise comparisons of the elements at each layer
are conducted with respect to their relative importance
towards their control element.

For the purpose of pairwise comparison, we construct
the scale of measure from 1 to 7, denoting indifferent to
absolutely important, respectively. Reasonably, the reci-
procal scale of measure from 1 to 1/7 will denote indifferent
to absolutely unimportant, respectively.

We now conduct the pairwise comparison of the leader-
ship behaviors with respect to some specific control factors
that influence them. We wish to find their relative weights
of importance (w), on each of the specific control factors.
Ideally, we can make a perfect comparison provided that
Table 1
Pairwise comparison for leadership behaviors with respect to the technical co

Technical competences Making decision Influencing peoples B

Making decision 1 6 5
Influencing peoples 1/6 1 1
Building relationships 1/5 3 1
Giving–seeking information 1/3 6 2
the relative weights of importance for these behaviors are
already known. That means the number cij = wi/wj indicat-
ing the strength of behavior i when compared with behav-
ior j. But practically, the evolve process is exactly the
reverse. The relative weights of importance of these behav-
iors are unknown and will be derived from the subjective
judgement of pairwise comparison. For example, Table 1
depicted the results of comparison of leadership behavior
of decision-making, influencing people, building relation-
ships and giving–seeking information with respect to the
influence factors of technical competence.

Once the pairwise comparisons are completed, we noted
that the diagonal of this comparison matrix C consists of
ones. The relative weight vector must satisfy the equation
Cw = nw provided that we can make a perfect comparison
and create a n · n comparison matrix. Once again, in prac-
tical situation, the comparison is made by subjective judge-
ment. Based on the theory of matrix, the small variations
of the comparison of cij will keep the largest eigenvalue
close to n, Consequently, the relative vector of weight w

is computed as the unique solution of

Cw ¼ kmaxw

where C is the comparison matrix and kmax is the largest
eigenvalue of C. There are several algorithms available
for approximating vector w [26]. However, in this paper,
a two-stage algorithm proposed by Meade and Sarkis
[28] is used in the process for averaging over normalized
columns and is employed to approximate vector w. This
is represented as

wi ¼
1

n

Xn

j¼1

ci;j

Pm
i¼1

ci;j

0
BB@

1
CCA ð1Þ

From the data in Table 1, the decision-maker gives more
relative weight of importance to the behavior of decision-
making than other behaviors with respect to the perfor-
mance influencing factor of technical competence of the
company.

The pairwise comparisons of leadership behaviors with
respect to other three influencing factors are conducted in
a similar way. The results of these comparisons are summa-
rized in Table 2. As we can see, the relative weights of
importance of those behaviors are inconsistent when differ-
ent performance influencing factors are considered.

Similarly, the pairwise comparisons of these influencing
factors with respect to each specific control leadership
mpetence

uilding relationships Giving–seeking information Relative weights

3 0.55
/3 1/6 0.06

1/2 0.13
1 0.26



Table 2
Relative weights of leadership behaviors with respect to different perfor-
mance influence factors

Evaluating
factors

Affecting factors

Technical
competences

Enterprise
organization

Project
properties

Position
level

Making
decisions

0.55 0.19 0.32 0.19

Influencing
peoples

0.06 0.15 0.23 0.31

Building
relationships

0.13 0.37 0.18 0.27

Giving–seeking
information

0.26 0.29 0.27 0.23

Table 4
Relative weights of influencing factors with respect to each of the
behaviors

Affecting factors Evaluating factors

Making
decisions

Influencing
peoples

Building
relationships

Giving–
seeking
information

Technical
competences

0.45 0.26 0.22 0.20

Enterprise
organization

0.12 0.31 0.33 0.29

Project
properties

0.11 0.15 0.18 0.28

Position level 0.32 0.28 0.27 0.23
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behavior are conducted. The comparison of the influencing
factors that affect performance with respect to the behavior
of decision-making is illustrated in Table 3. The relative
weight vector of the influencing factors are obtained from
applying Eq. (1) is written in the rightmost column of
Table 3. The data show great intensity of the factors of
technical competence and giving–seeking information
when considering the behavior of decision-making in per-
formance evaluation. The pairwise comparisons of influ-
encing factors with respect to other three leadership
behaviors for performance evaluation are conducted in a
similar way. The results of these comparisons are summa-
rized in Table 4. As can be seen, the relative weights of
intensity of the influencing factors that interpret the
strength of impact on the performance of leadership behav-
iors are also inconsistent when different behavior are
considered.

The next step is to form the ‘‘supermatrix’’ which allows
a solution for the effects of interdependence between the
elements at different layers of the model. Tables 2 and 4
are now combined to form the initial ‘‘supermatrix’’ as
shown in Table 5. As the model represented in Fig. 1, the
relationships of elements in the same layer are assumed
to be insignificant. The corresponding area in the ‘‘superm-
atrix’’ is assigned a value of zero. The initial ‘‘supermatrix’’
transits 13 periods of time, and according to the stochastic
process, it would mean that the matrix multiplies itself 13
times. In the long run, the ‘‘supermatrix’’ converges to
the stable values given in Table 6, which will be used in fur-
ther application.

As seen in Table 6, the relative weights of the impor-
tance of the leadership behaviors are in the order: making
decision (0.320), giving–seeking information (0.261), build-
ing relationships (0.237), and influencing people (0.182).
Table 3
Pairwise comparison for influence factors with respect to behavior of decision

Making decision Technical competences Enterprise organiz

Technical competences 1 5
Enterprise organization 1/5 1
Project properties 1/3 1
Position level 2/3 2
The relative weights of the influencing factors that can be
interpreted as the intensity of impact on performance of
the leadership behaviors are in the order: technical compe-
tence (0.296), position level (0.277), organization of enter-
prise (0.249), and project properties (0.178). This data
reveal that the evaluator considers the capability of making
decision and giving–seeking information are the most
important leadership behaviors to a project manager. This
is because project managers are usually a delegate to han-
dle projects assigned to them. They are asked to handle
or acquire the information or solutions for solving the
problems of their projects autonomously. At the same time,
the technical competence and the manager’s position level
in a company are considered to be the two most significant
factors that may influence the performance the project
managers as they implement the leadership behaviors of
managerial practices. Therefore, to introduce or develop
some novel and powerful technologies or tools to aid pro-
ject managers for carrying out their jobs and establish the
project matrix and project team-based organizations with
convenience for communication are the essentials of a
company.

To evaluate the performance of project managers, the
relative weights of the managerial practices in each leader-
ship behavior also have to be determined in advance. The
similar process as determining the weights of those behav-
iors, the pairwise comparisons of the managerial practices
in each leadership behavior are conducted with respect to
the behavior itself. As described in Fig. 1, there exists only
a unidirectional relationship between managerial practices
and the corresponding leadership behavior they reside.
Evaluators only have to conduct the comparison with
respect to the behavior and the transition operation is
unnecessary. The pairwise comparisons of planning/
-making

ation Project properties Position level Relative weights

3 3/2 0.45
1 1/2 0.12
1 1/4 0.11
4 1 0.32



Table 5
Initial supermatrix for ANP approach

Making
decisions

Influencing
peoples

Building
relationships

Giving–seeking
information

Technical
competences

Enterprise
organization

Project
properties

Position
level

Making decisions 0.55 0.19 0.32 0.19
Influencing

peoples
0.06 0.15 0.23 0.31

Building
relationships

0.13 0.37 0.18 0.27

Giving–seeking
information

0.26 0.29 0.27 0.23

Technical
competences

0.45 0.26 0.22 0.20

Enterprise
organization

0.12 0.31 0.33 0.29

Project properties 0.11 0.15 0.18 0.28
Position level 0.32 0.28 0.27 0.23

Table 6
Long-term supermatrix for ANP approach

Making
decisions

Influencing
peoples

Building
relationships

Giving–seeking
information

Technical
competences

Enterprise
organization

Project
properties

Position
level

Making decisions 0 0 0 0 0.320 0.320 0.320 0.320
Influencing

peoples
0 0 0 0 0.182 0.182 0.182 0.182

Building
relationships

0 0 0 0 0.237 0.237 0.237 0.237

Giving–seeking
information

0 0 0 0 0.261 0.261 0.261 0.261

Technical
competences

0.296 0.296 0.296 0.296 0 0 0 0

Enterprise
organization

0.249 0.249 0.249 0.249 0 0 0 0

Project properties 0.178 0.178 0.178 0.178 0 0 0 0
Position level 0.277 0.277 0.277 0.277 0 0 0 0
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organizing, problem-solving, consulting, and delegating
with respect to the leadership behavior of decision-making
are depicted in Table 7. Eq. (1) is again applied. The right-
most column indicates their relative weights in the order of
planning/organizing (0.42), problem-solving (0.30), dele-
gating (0.17), and consulting (0.11). The relative weights
of managerial practices in the other three leadership behav-
Table 7
Pairwise comparison of managerial practices with respect to decision-making

Making decision Planning/organizing Problem solvin

Planning/organizing 1 2
Problem solving 1/2 1
Consulting 1/3 1/2
Delegating 1/3 1/4

Table 8
Relative importance of leadership behaviors and their associated managerial p

Making decision Influencing peoples B

0.320 0.182 0

Planning/organizing 0.42 (0.134) Motivating/inspiring 0.48 (0.087) N
Problem solving 0.30 (0.096) Recognizing 0.24 (0.044) C
Consulting 0.11 (0.035) Rewarding 0.28 (0.051) S
Delegating 0.17 (0.054) D
iors can be obtained by the same process. Finally, the rel-
ative importance of each leadership behavior and the
relative weights of its associated managerial practices are
summarized in Table 8. The numerals in parentheses are
the product of the relative weight of the managerial prac-
tice with the relative importance of its associated leadership
behavior.
g Consulting Delegating Relative weight

3 3 0.42
2 4 0.30
1 1/3 0.11
3 1 0.17

ractices

uilding relationships Giving–seeking information

.237 0.261

etworking 0.11 (0.026) Monitoring 0.41 (0.107)
onflict mgt./team building 0.38 (0.090) Informing 0.22 (0.057)
upporting 0.27 (0.064) Clarifying 0.37 (0.097)
eveloping 0.24 (0.057)
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There is only one evaluator that performs the above
pairwise comparisons. In some cases, multiple evaluators
such as higher-level managers, peer workers and some
down stream employees could be invited to attend the eval-
uation process. In such cases, the average comparisons of
those evaluators have to be calculated before transplanting
the data to Tables 2 and 4. Other operations are the same
as the above process except data preprocessing.

6. Example for illustration

A clean room and integrated air-conditioned engineer-
ing design and construction company in Taiwan, ROC, will
be used as an example for illustration. There are about 70
engineers and 15 staffs in this company. For this company,
all projects come from private or public (government) con-
signers. The budgets and durations of the projects are sig-
nificantly different. An experiential engineer will be
assigned to be a project manager whenever a project is
formed. The project manager then has to handle all details
for the project that are rough evaluation for the project,
constructing and organizing a project team, engineering
design, assessing the cost and price, constructing a control
mechanism, acquiring authentication, construction, and
make a final report. Considering the variety of durations
Table 9
The performance comparison of the seven managers with respected to manag

Planning/organizing M1 M2 M3 M

M1 1 1/5 3 1
M2 5 1 3 3
M3 1/3 1/3 1 1
M4 1 1/3 3 1
M5 5 1/5 5 3
M6 3 3 6 5
M7 5 1/7 1/3 1

Table 10
The performance indices for the seven project managers

Behavior Item M1 M2 M3

Score Score
(w)

Score Score
(w)

Score Score
(w)

MD 0.320 PO 0.42 0.09 0.012 0.24 0.032 0.05 0.007
PS 0.30 0.11 0.011 0.21 0.02 0.02 0.002

Con 0.11 0.07 0.002 0.19 0.007 0.07 0.002
Del 0.17 0.16 0.009 0.14 0.008 0.11 0.006

IP 0.182 MI 0.48 0.07 0.006 0.22 0.019 0.02 0.002
Rec 0.24 0.12 0.005 0.05 0.002 0.12 0.005

Rew 0.28 0.1 0.005 0.13 0.007 0.06 0.003
BR 0.237 Net 0.11 0.14 0.004 0.23 0.006 0.11 0.003

CT 0.38 0.07 0.006 0.19 0.017 0.05 0.005
Sup 0.27 0.07 0.004 0.21 0.013 0.06 0.004
Dev 0.24 0.09 0.005 0.19 0.011 0.03 0.002

GI 0.261 Mon 0.41 0.16 0.017 0.22 0.024 0.14 0.015
Inf 0.22 0.11 0.006 0.21 0.012 0.06 0.003
Cla 0.37 0.14 0.014 0.18 0.017 0.05 0.005

0.107 0.195 0.063

Note: Score (w) means the weighted score.
of projects, sometimes each project manager may handle
more than one project at the same time. On the other hand,
each project manager is passively assigned to handle the
projects. It is unsuitable for evaluating their performance
only based on the data presented by accounting. This com-
pany decided to amend the possible bias by proposing
another performance evaluation system that not only con-
siders the manager’s capability of acquiring profit of the
projects that he handled but also his or her performance
of managerial practices. The model that we discussed in
the previous sections will be applied to aid the purpose
achieving. There are seven senior engineers with different
education background and expertise to be as the candidate
project managers whenever a project is formed. Each end
of a year, the general manager of this company has to eval-
uate the seven project managers’ performance for apprais-
ing their bonus. Here, we describe the proposed model that
may aid the general manager to make a more impartial
judgement though the evaluation of the capability of
acquiring profits that based on accounting data has been
applied previously in this company.

The general manager has to compare the relative per-
formance for these seven projector manager with respec-
tive to each of the managerial practices proposed in our
model. For doing so, we define a scale from 1 to 7 as
erial practice of planning/organizing

4 M5 M6 M7 Relative score

1/5 1/3 5 0.09
5 1/3 7 0.24

/3 1/5 1/7 3 0.05
1/3 1/5 3 0.08
1 1/3 5 0.16
3 1 7 0.33

/3 1/5 1/7 1 0.06

M4 M5 M6 M7

Score Score
(w)

Score Score
(w)

Score Score
(w)

Score Score
(w)

0.08 0.011 0.16 0.022 0.33 0.044 0.06 0.008
0.05 0.005 0.24 0.023 0.15 0.014 0.22 0.021
0.06 0.002 0.04 0.001 0.54 0.019 0.03 0.001
0.14 0.008 0.13 0.007 0.26 0.014 0.06 0.003
0.07 0.006 0.22 0.019 0.37 0.032 0.02 0.002
0.07 0.003 0.1 0.004 0.32 0.014 0.22 0.01
0.08 0.004 0.17 0.009 0.4 0.02 0.06 0.003
0.09 0.002 0.16 0.004 0.23 0.006 0.05 0.001
0.07 0.006 0.25 0.023 0.35 0.032 0.02 0.002
0.06 0.004 0.14 0.009 0.43 0.028 0.03 0.002
0.12 0.007 0.18 0.01 0.33 0.019 0.06 0.003
0.08 0.009 0.14 0.015 0.23 0.025 0.03 0.003
0.05 0.003 0.22 0.013 0.15 0.009 0.21 0.012
0.14 0.014 0.21 0.02 0.26 0.025 0.02 0.002
0.083 0.179 0.301 0.074
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indifferent to extremely excellent and its reciprocal 1 to
1/7 to be indifferent to extremely bad. The comparison
process is similar to the one described in previous section.
Table 9 depicts the result of the comparison of the perfor-
mance for the seven managers with respected to the man-
agerial practice of planning/organizing. After this
comparison, the Eq. (1) is applied again to calculate their
normalized relative performance as presented in the most
right column in Table 9. The general manager has to con-
duct 14 7 · 7 comparison matrices owing to there are 14
managerial practices in the model. Combine the results
with the relative weights of these managerial practices
and their correspondent managerial behaviors that
obtained in the previous sections. Consequently, the per-
formance index for each of these seven project managers
based on the managerial practices can be available by
using the following equation (2),

P k ¼
X

i

X
j

wiwijrijk ð2Þ

in which,

wi: the relative weight of factor i.
wij: the relative weight of managerial practice j that
resides in evaluating factor i.
rijk: the performance evaluation for project manager k of
the managerial practice j that resides in factor i.

Higher values of Pk indicate that the project manager is
doing a better job on implementing these managerial prac-
tices. The data in Table 10 described the calculating results
for this case company. The order of the performance index
for the seven project managers with respected to manage-
rial practice is M6, M2, M5, M1, M4, M7, M3. Finally,
the general manager can combine this information with
other quantitative profitability evaluation to make a more
impartial judgment.

7. Conclusion

The performance of a project manager is not only asso-
ciated with his capability of acquiring profit but also
dependent on whether he or she can implement the mana-
gerial practices of the leadership behavior effectively and
efficiently. A performance evaluation model incorporates
leadership behaviors with some essential factors that may
affect them are proposed. From the literature review, there
are many factors affecting the performance of project
implementation. The relative importance of those behav-
iors is inconsistent when different performance influencing
factors are considered. An analytic network process that
borrows the idea of stochastic transiting process is
employed to identify the interdependence between these
two groups of factors. The model first determinates the rel-
ative importance of the leadership behaviors for the perfor-
mance evaluation of project managers as well as the
relative intensity of the factors that influence them. The rel-
ative weights of the managerial practices in each leadership
behavior are determined in a similar way.

The data in this research reveal that the evaluator con-
siders the capability of making decision and giving–seeking
information are the most important leadership behaviors
to a project manager. This is because project managers
are usually asked to handle or acquire the information or
solutions for solving the problems of their projects auton-
omously. At the same time, the technical competence and
the manager’s position level in a company are considered
to be the two most significant factors that may influence
the performance the project managers. Therefore, to intro-
duce or develop some novel and powerful technologies or
tools to aid project managers for carrying out their jobs
and establish the project matrix and project team-based
organizations with convenience for communication are
the essentials of a company.

Finally, we suggest that the project managers’ perfor-
mance evaluation model comprise the following five phases.
They are (1) determine the relative importance of the leader-
ship behaviors considering the influence factors; (2) deter-
mine the relative weights of managerial practices derived
from leadership behaviors; (3) compare the performance of
managers with respect to each of those managerial practices;
(4) calculate the performance index for each project man-
ager; (5) combine the performance indices on managerial
practice with other information based on quantified data
for project managers to evaluate their performance.

References

[1] Pinto JK, Covin JG. Critical factors in project implementation: a
comparison of construction and R&D project. Technovation
1989;9(1):49–62.

[2] Belassi W, Tukel OI. A new framework for determining critical
success/failure factors in projects. Int J Project Manage
1996;14(3):141–51.

[3] Pinto JK, Kharbanda OP. How to fail in Project management
(without really trying). Busin Horizons 1996(July–August):45–53.

[4] White D, Fortune J. Current practices in project management—an
empirical study. Int J Project Manage 2002;20:1–11.

[5] Terry C-D. The ‘‘real’’ success factors on projects. Int J Project
Manage 2002;20:185–90.

[6] Westerveld E. The project excellence model: linking success criteria
and critical success factors. Int J Project Manage 2003;21:411–8.

[7] Turner JR. Five necessary conditions for project success. Int J Project
Manage 2004;22:349–50.

[8] Huemann M, Keegan A, Turner JR. Human resource management in
the project-oriented company: a review. Int J Project Manage 2006.

[9] Chang AS, Leu S-S. Data mining model for identifying project
profitability variables. Int J Project Manage 2006;24(3):199–206.

[10] Hyvari I. Project management effectiveness in project-oriented
business organizations. Int J Project Manage 2006;24(3):216–25.

[11] Adenfelt M, Lagerstrom K. Enabling knowledge creation and sharing
in transnational projects. Int J Project Manage 2006;24(3):191–8.

[12] Sarkis J, Sundarraj RP. Hub location at digital equipment corpora-
tion: a comprehensive analysis of qualitative and quantitative factors.
Eur J Oper Res 2002;137(2):336–47.

[13] Sarkis J. Evaluating environmentally conscious business practices.
Eur J Oper Res 1998;107(1):159–74.

[14] Kim H, Yukl G. Relationship of managerial effectiveness and
advancement to self-reported and subordinate-reported leadership



S.H. Chen, H.T. Lee / International Journal of Project Management 25 (2007) 543–551 551
behaviors from the multi-linkage model. Leadership Quart
1995;6(3):361–77.

[15] Pinto JK, Slevin DP. Critical success factors in R&D projects. Res
Technol Manage 1989;1(January–February):31–5.

[16] Pinto JK, Slevin DP. Critical factors in successful project implemen-
tation. IEEE Trans Eng Manage 1987;34(1):22–7.

[17] Magal SR, Carr HH, Watson HJ. Critical success factors for
information centre managers. Manage Inform Syst Quart
1988;2:413–26.

[18] Payne JH. Management of multiple simultaneous projects: a state-of-
the-art review. Int J Project Manage 1995;13(3):163–8.

[19] Pollack-Johnson B, Liberatore MJ. Project management software
usage patterns and suggested research directions for future develop-
ments. Project Manage J 1998;29(2):19–28.

[20] Gray G, Dworatschek S, Gobeli D, Knoepfel H, Larson E.
International comparison of project organization structures:
use and effectiveness. Int J Project Manage 1990;8(1):
26–32.
[21] Chuad KB, Tummula VMR, Nkasu MM. Project management
structures in Hong Kong industries. Int J Project Manage
1995;13(4):253–7.

[22] PMBOK. A guide to the project management body of knowledge, 3rd
ed. Project Management Institute; 2004.

[23] Eldin NN. Management of engineering/design phase. J Constr Eng
Manage ASCM 1991;12:139–65.

[24] Ykul G, Wall S, Lepzinger R. Preliminary report on validation of the
managerial practices survey. In: Clark KE, Clark MB, editors.
Measures of leadership, 1990. p. 223–47.

[25] Yukl G. Leadership in organizations, 5th ed. 2002; 3rd ed., 1994.
[26] Saaty T L, Takizawz M. Dependence/independence: from linear

hierarchies to nonlinear network. Eur J Oper Res 1986;26:229–37.
[27] Saaty LT. Decision making with dependence and feedback: The

analytic network process. Pittsburgh, PA: RWS Publications; 1996.
[28] Meade L, Sarkis J. A strategic analysis of logistics and supply chain

management systems using analytical network process. Transport Res
1998;34(3):201–15.


	Performance evaluation model for project managers using managerial practices
	Introduction
	Performance evaluation model for project managers
	Factors influencing leadership behavior
	Leadership behaviors of managerial practices
	The ANP approach for constructing the performance evaluation model
	Example for illustration
	Conclusion
	References


