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Abstract

Despite increasing interest among practitioners and the recent scientific explo-
rations on the dynamics of boundary management in project and team contexts,
the existing studies seems to lack empirical understanding on the factors that
explain the boundary management behavior of project managers. The purpose
of this study is to analyze how the three antecedent factors - cross-functional
participation, embeddedness and top management control - are related to four
different types of boundary management activities practiced by project manag-
ers, namely coordinating, enabling, reporting and guarding. Based on the sam-
ple of 236 projects, the results show that embeddedness and top-management
control have positive influence on boundary-management activities and cross-
functional participation has both positive and negative contribution to boundary
management activities. Furthermore, the results reveal that boundary manage-
ment activities have both positive and negative influence on project perform-
ance. Contributions of the research are discussed, as well as practical implica-
tions, limitations, and directions for future research.

Keywords: Boundary management, project team, embeddedness, cross-
functional participation, top-management control






Introduction

The development of new products and organizational practices has become in-
creasingly complicated to manage due to the expanding architectural complex-
ity of the developed systems or products and shortened time-to-market objec-
tives (Kazanjian & Drazin, 2000). To overcome the challenges of product com-
plexity, companies often engage a large number of specialists from different
parts of the organization and outside the organization (e.g. from suppliers, cus-
tomers and partner organizations), and designate a person to be responsible for
the coordination between teams (Langerak & Hultink, 2005). In addition, each
team often has a leader that is responsible for leading and managing the work of
specialist within that team. These types of organizational structures are called
multi-team projects or multi-team systems and have recently evoked increasing
interest among researchers (Hoegl, Weinkauf, & Gemuenden, 2004; Kratzer,
Gemunden, & Lettl, 2008; O’Sullivan, 2003). This paper aims to contribute to
the topic of boundary management activities,' which are necessary to bridge the
organizational boundaries that exist between multi-team project and different
stakeholders, e.g. functions of the parent organization, customers, stakeholders
and other projects (Katz & Kahn, 1978). Previous research has shown that
boundary management activities” are necessary to ensure the exchange of in-
formation and knowledge (Druskat & Wheeler, 2003), to protect the project
(Ancona & Caldwell, 1992), to create legitimacy and support (Lehtonen &
Martinsuo, 2008) and to coordinate and negotiate between different stake-
holders (Bezrukova, Ramarajan, Jehn, & Euwema, 2003).

Furthermore, literature has shown that there are strong links between the differ-
ent boundary management activities employed by team leaders (Druskat &
Wheeler, 2003) and team members (Marrone, Tesluk, & Carson, 2007) and pro-
ject team performance (Ancona & Caldwell, 1992; Hirst & Mann, 2004; Katz &

1 Some authors use the term “boundary spanning” to refer to what we call boundary management ac-
tivities in this article.

2 For definition see: Boundary management activities —chapter.

5



Tushman, 1979). However, limited research has been done on the various ante-
cedents that could explain the adoption of boundary management activities that
project managers engage in (Choi, 2002; Edmondson, 1999; Joshi, Pandey, &
Han, 2009; Marrone et al., 2007).

Prior research has addressed the boundary management activities undertaken by
project teams and individuals, such as gate-keepers, liaisons and individuals in
brokerage roles (Katz & Tushman, 1983; Gould & Fernandez, 1989; Allen &
Cohen, 1969). However, as the existing understanding on project manager’s
boundary management activities in multi-team project is rather scarce, we aim
to provide further understanding on that by proposing and testing a model that
relates boundary management activities in multi-team project, undertaken by
project manager, to three explaining factors (embeddedness, cross-functional
participation and top-management control) and project performance. The study
makes three contributions to existing literature. First, this study aims to increase
our understanding of three different antecedents to boundary-management ac-
tivities. Prior contributions on boundary management were either limited to in-
vestigation of the relations between boundary management activities and pro-
ject performance, or if considering antecedents, theoretical and conceptual in
nature (Choi, 2002; Joshi et al., 2009; Marrone, 2010). Second, this study as-
similates and refines existing research on boundary management by confirming
and disconfirming the key boundary management activities identified by An-
cona et al. (1992), with subsequent empirical findings in a different context (as
proposed by Marrone (2010). Most of the existing empirical studies of bound-
ary management in a team and project context are based on relatively small
sample sizes (Hirst & Mann, 2004; Hoegl et al., 2004; Marrone et al., 2007), so
this study makes an empirical contribution by testing some of the results identi-
fied by the previous studies in a larger population of projects. Moreover,
through empirical analysis, this study examines the validity of the prior findings
from single-team projects in a more complex multi-team project context. Third,
in contrast to research on team boundary management (Marrone et al., 2007),
which focuses on single team context, this study only focuses on boundary-



management activities in multi-team projects employed by project managers,
which provides results to advance the team boundary spanning literature. In the
following, we provide a brief literature review on the antecedents of boundary
management and boundary management activities in order to develop hypothe-
ses based on prior research. Next, we describe the methods. Then we report the
results of the analysis. Finally, we discuss the results, their practical implica-
tions, the limitations of the study, and ideas for future research.

Literature Review and Hypotheses Development

Scholars in boundary-management research have argued that we have limited
understanding on what are actually the antecedent factors that explain different
types of boundary management behavior in organizations and teams (Choi,
2002; Joshi et al., 2009; Marrone et al., 2007; Marrone, 2010). Recently, a few
studies attempted to understand the dynamics behind boundary management.
Marrone et al. (2007), for example, found that the level of external focus of
teams is positively related to individual boundary spanning behavior. This is to
say that the more team 1s dependent on the team’s external inputs, such as re-
sources and information, the more boundary spanning is expected. In addition,
Choi (2002) proposed that team external activities (boundary management ac-
tivities) could be explained through team characteristics such as team composi-
tion, group development, and leadership. Finally, Joshi et al. (2009) presented a
theoretical framework to study task-based antecedents, team-level antecedents
and contextual antecedents of team boundary spanning (Joshi et al., 2009).

Boundary-management activities have also been shown to predict the project
performance, so that the influence of boundary management activities on pro-
ject performance is dependent on the type of the boundary management activity
applied (Ancona & Caldwell, 1992). For example, Ancona et al. (1992) found
four different boundary management activities: ambassadorial, task-
coordinator, scouting and isolationist activities) and showed that both ambassa-
dorial activities (protecting, securing and promoting the team) and task-
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coordinator activities (coordination, negotiation and feedback) are positively
associated with team performance (Ancona and Candwell, 1992). Furthermore,
Ancona et al. (1992) found that scouting activities (intelligence gathering) was
found to have negative effect on the performance. The explanation could be that
teams with a high degree of scouting activities might lose the ability to focus on
internal processes and capabilities when they are spending too much time on
searching for answers in the environment. On the other hand, isolationist activi-
ties have positive contribution to fluency of team’s internal processes and team
cohesion. But since isolationist teams neglect external activities, they perform
poorly on external measures of performance (Ancona and Caldwell, 1992).

In the next sections, we aim at developing a comprehensive model based on
theoretical perspectives that identifies specific antecedents of boundary-
management activities, types of boundary-management activities and their rela-
tion to project performance. We illustrate the relations and theoretical hypothe-
ses at the end of this section in Figure 1.

Embeddedness

In most of the empirical studies, a project’s interdependence (embeddedness)
with other organizational units and the external environment was not seen as an
antecedent factor for boundary management activities, but rather regarded as a
moderating factor between boundary management activities and team perform-
ance (Choi, 2002). However, aligned with the ideas of resource dependence
theory, it has also been argued that some project groups actively manage their
external relations because they may depend upon outsiders for information or
resources (Choi, 2002; Joshi et al., 2009; Pfeffer & Salancik, 1977). Joshi et al.
(2009) argued that mutual dependence on technology, skilled personal, knowl-
edge, and financial resources may foster boundary management activities in an
effort to gain greater access and control over scarce organizational resources.



Likewise, the concept of embeddedness (Granovetter, 1985) can be used to ex-
plain the actions of actors within an organization (Boekema & Rutten, 2004).
According to Granovetter (1985), an organization (and projects) tends to be
embedded in multiple, complex social relationship with other organizations
(and projects) throughout its environment (the overall structure of the network).
Granovetter (1985) emphasized the interdependence between organizations
situated in the same social context (i.e., between projects and organization in
this study) and argued that all individual and organizational behavior is “con-
strained by on-going social relation”. Combining the ideas from resource de-
pendency perspective and the concept of embeddedness, we propose that the
embeddedness of the project, that is the extent to which teams have to exchange
resources or rely on other stakeholders in order to accomplish team goals, will
explain the boundary management activities. Furthermore, Boekama et al.
(2004) found that structural embeddedness explained both the actions of the ac-
tors in the network and the performance. These findings and arguments are
supported by the study of Kogut et al. (1992), who found empirical evidence
that firms (project) that are more embedded in the network may perform better
than those that are not (Kogut & Zander, 1992). Based on the discussion above,
we propose the following:

Hypothesis 1: The More Embedded the Project, the More Project
Managers are Engaged in Boundary-Management Activities.

Cross-Function Participation

Studies on product development have argued that participating people from dif-
ferent functions within the organization and outside the boundaries of organiza-
tion contribute to the success of innovation and development of projects
(Argote & Ingram, 2000; Brown & Eisenhardt, 1995; Tjosvold & Wong, 2004).
In addition, it was found that heterogeneity in team participants’ expertise
(Edmondson, 1999; Keller, 2001) and functional specialty areas (Ancona &
Caldwell, 1992) increased external communication because heterogeneous



teams are more likely to have contacts of greater number and diversity outside
the group boundary (Choi, 2002). These findings were supported by studies of
Edmonson (1999) and Keller (2001), who found that cross-functional teams
conducted more external activities than teams with less diversity. Additionally,
Keller (2001) conceptualized boundary management activities as project’s ex-
ternal communication and viewed functional diversity as an antecedent. His
findings showed that utilization of cross-functional groups was positively re-
lated to project performance through the mediation of external communication.
In other words, diversity in project groups enables a better utilization of knowl-
edge from different external sources (Keller, 2001) because diversity in the
competences of the team members helps the team to obtain and absorb external
knowledge. Based on the findings from these prior studies, we propose:

Hypothesis 2: The Higher the Cross-Functional Participation, the
More Project Managers are Engaged in Boundary-Management Ac-
tivities.

Top-Management Control

Research has shown that effective management plays a critical role in ensuring
project success’ (Pinto & Slevin, 1998). While high amount of the management
research in projects has focused on project manager’s perspective, it is also ac-
knowledged the importance of the roles higher in an organizational hierarchy,
such as project sponsor or project owner for project success (Turner & Milller,
2004; Miiller, 2003). Several researchers have emphasized the importance of
high level sponsor to guarantee the necessary resources for a project (Cooke-

3 There is lack of general agreement within project management literature on what is project success.
Several models that have been proposed and they are often inconsistent as individual criteria are in-
cluded under different headings. The researchers within project management area, however, seem to
agree that project success is a multidimensional concept and may differ according to the assessors
who are evaluating it. It is proposed that the success of the project could be assessed at least from
four different perspectives including: project efficiency, impact in the customer, direct business and
organizational success and preparing for the future (Shenhar & Dvir, 2007).
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Davies, 2002; Crawford, Cooke-Davies, Hobbs, Labuschagne, Remington, &
Ping, 2008) (and it is also well-known that top-management support is crucial
in order to guarantee the progress and outcomes of the projects (Lechler &
Thomas, 2007; Zimmerer & Yasin, 1998). Even if the top-management support
has been acknowledged in project management, less attention has been given to
controlling activities undertaken by top-management. From the controlling per-
spective the role of top-management is to ensure that projects are carried out in
accordance with organizational objectives (Ouchi, 1979). Top-management
control mechanisms can be both informal (Kirsch, Ko, & Haney, 2010;
Ramaswami, 1996; Simons, 1991) and formal (Bonner, Ruekert, & Walker,
2002; Eisenhardt, 1985; Ouchi, 1979; Poskela & Martinsuo, 2009). In this
study, however, we focus only on two formal control mechanisms: process con-
trol and output control because these two control mechanisms are often seen as
the core of any management control model. In addition, it is difficult to imagine
an effectively working organization without either of these control mechanisms.
Process control are mechanisms used to influence the means to achieve desired
ends by specifying and monitoring the behavior and activities to be followed by
the team, an example of which is the stage-gate model (Cooper, Edgett, &
Kleinschmidt, 2002). Output controls are mechanisms used to set performance
standards (e.g., deadlines, budgets, target performance objective) and evaluate
results (Poskela & Martinsuo, 2009).

Research on control mechanism is dictated by the continuing discussion on the
effect of control on performance (Bonner et al., 2002; Cooper et al., 2002;
Ramaswami, 1996). In recent NPD research, the stage-gate model (a process
control mechanism) was found to support a positive relation to project perform-
ance (Cooper et al., 2002). On the other hand, Ouchi (1979) found a negative
relationship between the use of process control mechanisms and project per-
formance. It is argued that, especially under conditions of high uncertainty,
process control mechanisms might even be counterproductive. Bonner et al.
(2002) proposed that when formal process controls become too detailed and at-
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tempt to dictate how specific activities should be carried out, the autonomy of
the project team will suffer and the performance of the project decreases.

Although control in a project context has been studied extensively, remarkably
less attention is given to the relation between top-management control and
boundary management behavior. When a project is subjected to the control of
top-management, for example, due to strategic importance of a project, special
expectations are directed towards project managers to ensure that the project
reaches the planned goals and satisfies different stakeholders. As projects most
often need to compete with other projects and organizational functions on prior-
ity, human resources and attention (Clark & Wheelwright, 1992), executing the
project according to expectations requires constant negotiations and networking
activities with different stakeholders (Hoegl, Parboteeah, & Munson, 2003).
Thus, it is expected that the more top-management is paying attention to project
by controlling, the more important the project is perceived for the organization,
and the higher expectations are set for project manager on project’s success.
The expectations are often interlinked with incentive schemes, which accent the
importance of project success to project manager’s career. In order to decrease
the uncertainty related to expectations and ensure project success, project man-
ager attempts to influence on project’s external elements and processes which
are closely inter-related to project, by collecting information to support decision
making, negotiating and engaging different stakeholders to the project. Based
on the prior studies discussion above, we propose the following:

Hypothesis 3: The More Top-Management Control, the More Project
Managers are Engaged in Boundary-Management Activities.
Boundary Management Activities

Boundary management activities are defined as activities to establish relation-
ships and interactions with external stakeholders that can assist the team in
meeting objectives (Ancona & Caldwell, 1992; Marrone et al., 2007). Research
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has shown that boundary management activities have at least two functions: in-
formation processing and external representation. Information processing func-
tions (Aldrich & Herker, 1977), also referred as information gathering (Hansen,
1999), includes scanning the external environment, interpreting and filtering in-
formation that is relevant and transferring the information to the project. Exter-
nal representation functions, however, consist of activities undertaken to gain
legitimacy for the project through making stakeholders aware of the project
(Katz & Tushman, 1983).

Boundary management activities are closely related to the performance of the
team or project. For example, Ancona and Candwell (1992) studied new prod-
uct development teams and found that high performing teams generally en-
gaged in more externally oriented activities than low performing teams. They
also found that project managers and members in new product teams engage in
four different types of external-oriented activities (ambassadorial, task-
coordinator, scouting and isolationist activities) and demonstrated the different
relationships between those activities and team performance. Ambassadorial ac-
tivities involve persuading outsiders to support and protect the team and secur-
ing resources. Task-coordinator activities include interactions with outsiders in
negotiating technical issues and getting feedback. Ambassadorial activities and
task coordinator activities have a positive influence on performance (Ancona &
Caldwell, 1992). Scouting activities aim at scanning new ideas on competition,
market or technology, and were found to have a negative effect on the internal
performance measurements, such as the team’s processes and cohesion. Finally,
isolationist activities focus on a team’s internal activities. Ancona and Caldwell
(1992) found that isolationist activities have positive contributions to the flu-
ency of a team’s internal processes and team cohesion, but have negative effects

on external measures of performance, such as adherence to a schedule or budget
(Ancona & Caldwell, 1992).

Druskat and Wheeler (2003) studied the role of external leaders in self-managed
work teams and focused on the role of boundary-spanning activities and their
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relevance to team effectiveness.® They found that superior performers utilized a
boundary-spanning position in teams. Their results revealed that effective ex-
ternal leaders bridge the boundaries between the team and the larger organiza-
tional environment by moving across the team boundaries in order to create re-
lationships, scout relevant new ideas and information, create external support
for the team by persuading all relevant stakeholders, and providing motivation

and empowerment for the team to reach successful outcomes (Druskat &
Wheeler, 2003).

Guinan et al. (1998) examined two external activities that were closely related
to boundary management: visionary activities and guarding activities. Visionary
activities aim at interpreting and influencing the team’s environment, and are
close to the ambassadorial and scouting activities revealed by Ancona et al.
(1992). Guarding activities are activities to monitor and restrict the external in-
fluence of the team. These activities are similar to what is often referred to as
gatekeeper activities (Katz & Tushman, 1983). Both guarding and gatekeeper
activities consist of constant evaluation and identification of information that is
critical for project execution and goal achievement. Guinan et al. (1998) found
that visionary activities are positively related to performance, whereas guarding
activities have a negative impact on performance.

The studies referred to in the above section suggest that the effects of boundary-
management activities on project performance are dependent on the type of
boundary-management activities performed. Activities that aim to isolate and
guard the project from the external environment are argued to have negative in-
fluences on external measurements of project performance, and activities that

4 The concepts team performance and team effectiveness are in the literature used interchangeably.
The exact measurement on the team effectiveness is often dependent on the specific organizational
content and type of the team. In their frequently referred article Cohen and Bailey (Cohen & Bailey,
1997) introduces three dimensions for team effectiveness: (1) performance effectiveness assessed in
terms of quantity and quality of outputs, (2) member attitudes, and (3) behavioral outcomes. The
additional definitions and dimensions for team effectiveness can be found from Guzzo & Dickson
(1996), Sundstrom et al. (1990), and Hackman (1987).
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are related to influencing the environment or interacting with the stakeholders
are argued to have positive effects on project performance. Based on the discus-
sion above, we purpose the following:

Hypothesis 4a: The More Project Managers are Engaged in Boundary
Management Activities that aim to isolate a Project from the Envi-
ronment, the Lower the Project Performance.

Hypothesis 4b: The more Project managers are Engaged in Boundary-
Management Activities that aim at Creating Interactions between a

Project and the Environment, the Higher the Project Performance.

Figure 1. Hypothesized Model®

e ™
H1
Embeddedness
A /
4 I
Cross - functional | H2 Iv?oundary ; H4a&b [Project J
C anagemen
_ participation | Activities performance

H3

Top -management
control

a. Boundary-Management Activities not identified.

In the next section, we will report on the methods and data used in the empirical
part of our study.
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Methods

Data Collection and Sample

The empirical study consisted of a questionnaire survey targeted to different in-
dustry and service companies in Finland. The objective of the questionnaire was
to collect data on management practices such as project controlling, boundary
management, and coordination in multi-team projects.” Moreover, the question-
naire included several questions concerning project characteristics, such as type,
size and budget, and project performance. The questionnaire was tested with
several industry representatives that had been involved with multi-team projects
and fellow researchers in order to ensure the clarity of the questionnaire and the
understandability of the questions. Minor changes on questionnaire items were
made based on the comments from the industry representatives. The question-
naire was administered in the language of the country where the research was
executed.

The population included all organizations in Finland that employed more than
250 employees. The questionnaire was sent by mail to 2043 persons in 911 or-
ganizations in 2007. The survey was sent to persons in charge of development
activities, with titles such as program manager, development manager, devel-
opment director, product development manager, product development director
or R&D manager. The final sample consisted of 236 responses from persons in
208 organizations at a response rate representing 11.5% of the whole target
population of 2043 individuals and a response rate of 22.8% regarding the 911
target organizations. These response rates can be considered rather low.
Thereby, due to the possible bias that may result from the relatively low re-
sponse rate, non-response bias testing was executed. Possible response bias was

5 In this study we use the term multi-team project to refer to a project which has individuals allocated
into several concurrently operating teams, each team having their own area of responsibility, nomi-
nated leader for each team, and a dedicated project manager to take care of coordination among the
teams.
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tested by comparing respondent age, position in the organization, project size
and project budget of early respondents with those of late respondents. The re-
sults showed that were no statistically significant differences between early and
late respondents, and thus, response-bias did not represent a serious problem in
this study.

In terms of project type, 48% of responses represented general organizational
development projects, 23% product development projects, 17% IT system de-
velopment projects and 8% investment projects. The sample projects differed in
number of concurrent sub-projects and number of employees. The majority of
the projects had three to six sub-projects, but projects with 6-10 sub-projects
and larger were also represented. In addition, 41% of the programs in our sam-
ple employed 21-50 people, 20% employed 51-100 people, and 17% employed
from 101 to 200 people. A summary of the sample projects is presented in Ta-
ble 1.
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Table 1. Sample Projects

Project type No Y% Number of sub-projects No %
Product development 54 229 2-5 159 67.4
IT system development 41 17.4 6-10 56 23.7
Investment project 18 7.6 11-20 12 5.1
Organizational development 114 48.3 >21 5 2.1
N/A 9 3.8 N/A 4 1.7
Project size (Euros) No Y% Employees No %
< 100,000 27 11.4 <21 31 13.1
100,000 — 500,000 72 30.5 21-50 97 41.1
500,001 — 1,000,000 45 19.1 51-100 48 20.3
1,000,001 — 5,000,000 61 25.9 101-200 40 17.0
> 5,000,001 26 11.0 >201 18 7.6
N/A 5 2.1 N/A 2 0.9

Of the 236 respondents, approximately half (55%) came from private sector or-
ganizations and half (45%) from public sector organizations. In addition, the re-
spondents primarily represented either upper management (38%) or middle
management (39%), but experts (19%) were also represented. Moreover, from
all of the respondents, 97.2% had more than 4 years experience in project man-
agement.

Measures

Boundary-Management Activities. Drawing on the prior studies of Ancona
and Caldwell (1992) and Druskat and Wheeler (2003), we developed 12 indica-
tor items that reflected different managerial activities in the project-organization
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interface. The items had a stem “to what extent the key responsible person in
the project (e.g., project manager) was engaged in...” and included, for example,
“seeking information from the organization to support the planning and execu-
tion of the project” or “identifying risks or threats from the organization that
would challenge the project”, as sample questions.

Embeddedness. Embeddedness refers to the degree to which a project is at-
tached to a stakeholder network (Granovetter, 1985). The need for information
and resources makes the projects dependent on the external sources (e.g. from
other projects or the parent organization). In other words, the embeddedness is
the project’s interdependency on its stakeholders (Pfeffer & Salancik, 1977).
The embeddedness scale was assessed through four items that were specifically
developed for this study. The items had a stem to what extent...“ and included
“the execution of sub-project was dependent on the external stakeholders”,
“project had connections to other organizations”, “other organizations partici-
pated in the project as equal partners” and “project had external stakeholders

that had influence on its execution”.

Cross-Functional Participation. Cross-functional participation refers to the
level of involvement of expertise from different functions in the project. Based
on the prior studies on cross-functional collaboration (De Luca & Atuahene-
Gima, 2007; Li & Calantone, 1998), we developed a two-item scale to measure
cross-functional participation. The items had a stem ’to what extent...“ and in-
cluded “the key participants of the project included those functions and units
that the project had impact on” and “the key participants of the project included
a diverse set of experts from different areas of expertise”.

Top-Management Control. Top-management control refers to the formal and
informal routines and procedures upper-management use to maintain or alter
patterns in organizational activities (Simons, 1991). The top-management con-
trol concept covered two specific dimensions: process control and outcome con-
trol (Bonner et al., 2002; Eisenhardt, 1985; Ouchi, 1979; Poskela & Martinsuo,
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2009). The measurement of process control included the following two items:
“upper-management of the organization followed that the project proceeded ac-
cording to initial plan” and “upper-management of the organization made sure
that defined procedures were followed in the project”, modified from Ramas-
wami (1996). The outcome control was measured through the following item:
“upper-management of the organization evaluated the outcomes of the project”.

Project Performance. Project performance refers to the extent to which the
project was able to produce pre-planned outcomes and how well these out-
comes corresponded to expectations of the parent organization (Andersen,
2008). Project performance was assessed via five items developed for this
study. The items were “project met its content-related goals very well”, “the

99 13

outcomes of the project were high in quality”, “the outcomes of the project
were implemented easily in the customer organization”, “the outcomes of the
project responded with the needs of the customer organization” and “project

was economically successful”.

Overview of the Analyses

The data analysis included three phases. In the first phase, an explorative prin-
cipal component factor analysis with latent root criterion was executed with
Quartimax rotation on a total of 24 boundary-management items. The items
were modified from Ancona and Caldwell (1992) for the purposes of this study.
Following the process of explorative factor analysis proposed by Hair et al.
(2010), we eliminated initial variables one by one, removing items with com-
munalities less than the proposed +/- 0.50 value (Hair et al., 2010). We also re-
moved indicators with high cross-loadings on several factors. The analysis pro-
duced a final factor solution with four factors. To assess the validity of the fac-
tor structure, we also conducted confirmatory factor analysis (CFA) with
maximum likelihood estimation.
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In the second phase of the analysis, we replaced the initial hypothesized model
with four identified boundary-management activities. We first calculated bi-
variate correlations between all study variables. Next, following the process
suggested by Hair et al. (2010), we tested the fit and construct validity of the
proposed model by conducting confirmatory factor analysis for the entire
model. Finally, the hypothesized relations between antecedent factors, bound-
ary-management activities and project performance were analyzed using struc-
tural equation modeling. During the third phase of analysis, we compared re-
sults of the initial model with the seven alternative models. The objective of this
rather explorative phase was to improve the model fit by identifying potential
interdependencies between the selected boundary-management activities. The
analysis of the interdependencies between boundary-management activities re-
sulted in re-specification of the original structural equation model.

Results

Boundary-Management Activities

Table 2 displays the results of the explorative factor analysis for boundary-
management activities. Although the questionnaire items were largely based on
the ones used in the study of Ancona and Caldwell (1992), the factor solution
was only partially similar to the one that they identified. The final factor struc-
ture included four clear factors based on the total of 12 indicators. Barlett’s test
of sphericity for the final factor solution was significant (y* = 1087.17, p <
0.000), indicating that the result of factor analysis was appropriate. The Kaiser-
Meyer-Olkin measure of sampling adequacy (MSA) was 0.78 for the overall
factor solution, which could be considered satisfactory (Hair, 2010). The vari-
able specific MSA values were all above 0.67, and therefore, did not suggest
any other variables for deletion. The extracted factor solution explained 70.2%
of the total variance. In addition, the communalities for each variable (Table 2)
were all above 0.60, as suggested by Hair et al. (2010).
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Table 2. Rotated (Varimax) Factor Loadings for Boundary-Management

Activities
Factor loadings
Items 1 2 3
B1  Engage representatives of parent organization to participate .86

project planning

B2  Negotiate on project’s role and relation to other activities in .87
the parent organization

B3  Negotiate the content of the project with representatives from .81
the parent organization

B4  Avoid releasing information to others in the parent organiza- 77
tion to protect the project’s image

B5  Control the release of information from the project in an ef- .84
fort to present the profile we want to

B6  Keep the news about the project secret from others in the par- .82
ent organization until the appropriate time

B7  Create and sustain good contacts with the parent organization .67

B8  Report the progress of the project to a higher organizational .76
level

B9  Inform the parent organization about the existence and goals .66
of the project

B10 Assure the parent organization that the project is proceeding .65
well

B11 Negotiate with others (representatives of the parent organiza-
tion) for delivery deadlines

B12 Solve emerging problems with others (representatives of the
parent organization)

N =236. Principal component factor extraction method with Kaiser normalization.
Quartimax rotation method.
Loadings less than .40 are not shown.

Note: Scales are translations.
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The factor solution showed that the first factor accounted for 34.31% of the to-
tal variance. The first factor is based on three items that represent practices that
aim at engaging and participating individuals from the parent organization into
planning and execution of the project. This is done in order to get necessary
support and to acquire information that is critical for the successful accom-
plishment of the project. This factor includes elements from both task coordina-
tor and scout activities identified by Ancona and Caldwell (1992). We labeled
this factor “Enabling” activity because it comprises practices through which
project managers try to develop a prosperous environment for the project to
succeed. The enabling activities resemble what Druskat and Wheeler (2003)
called the relating behavior of leaders. Their study on work teams showed that
leaders with superior performance recognized the significance of social and po-
litical awareness of the larger organization and developed access to individuals
and functions that allowed them to obtain information that was critical for team
performance (Druskat & Wheeler, 2003).

The second factor accounted for 16.99% of the total variation. This factor cor-
responded to the one found by Ancona and Caldwell (1992) and included be-
haviors that aimed at limiting the information delivery from project to parent
organization in order to protect project teams. Following the example of An-
cona and Caldwell, we labeled this factor “Guarding” activity. This factor in-
cluded the same three items identified by Ancona and Caldwell (1992).

The third factor accounted for 10.13% of total variance. It was made up of four
items describing behaviors that included reporting and informing the parent or-
ganization about goals and progress of the project, and sustaining good contacts
with the parent organization. We labeled this factor “Reporting” activity, as it
mainly described project managers’ roles in delivering information in the form
of reports. Reporting activities aim at acquiring the attention and support of top
management and thereby ensure the successful execution of the project. Report-
ing activity is well aligned with the findings of the study by Lehtonen and Mar-
tinsuo (2008), in which they analyzed boundary-management activities during
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the initiation phase of a change program. They found that, through communi-
cating about the plans and progress, program managers attempted to convince
top management and employees of the necessity of the program and thereby
create legitimacy and support for program execution (Lehtonen & Martinsuo,
2008).

The fourth factor accounted for 8.79% of the total variance and represented ac-
tions that aimed at negotiating and solving challenges in cooperation with the
parent organization. We labeled the two items that defined this factor “Coordi-
nating” activities because the two items were a part of the task coordinator ac-
tivity identified by Ancona and Caldwell (1992). Prior studies have shown that
these activities are closely related to cross-functional projects, where negotia-
tion between different functions and groups is prerequisite for successful pro-
ject execution (Ancona & Caldwell, 1992).

From the four identified boundary-management activities (illustrated in Figure
2), only guarding activities seemed to be related to 1solating the project from the
environment (see Ancona and Caldwell, 1992), while the other three clearly
aimed at creating interactions between the project and the environment (Guinan,
Cooprider, & Faraj, 1998).
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Figure 2. Hypothesized Model with Boundary-Management Activities®
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a. Boundary activities added to the initial model. Hypothesis H4 includes all of the identified paths
from boundary-management activities to project performance. Hypotheses H1-H3 include the
paths from the respective antecedent factor (embeddedness [H1], cross-functional participation
[H2], top-Management control [H3]) to all four identified Boundary-Management activities.

Because the resulting factor solution did not fully correspond to the one identi-
fied in prior studies, we decided to test the factor structure of the identified
boundary management activities through confirmatory factor analysis (CFA).
Although the resulting x> value (94.397) for the four factor model was signifi-
cant at a 0.001 level (n= 236, df = 48), the normed fit index (CFI) value was
0.95, which could be considered as an acceptable fit (Hu, Bentler, & Kano,
1999). Additionally, an RMSEA value of 0.06 and a 90% RMSEA confidence
interval (0.04-0.08) gave an indication of a mediocre fit (MacCallum, Browne,
& Sugaware, 1996). Based on the explorative and confirmatory factor analyses,
we replaced the general term with the four separate activities identified through
the explorative factor analysis (Figure 2).
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Antecedent Factors, Boundary-Management Activities and Project Per-
formance

Table 3 reports descriptive statistics and correlations among all study variables.
As shown in the table, most of the scales possessed the generally agreed lower
limit of 0.70 for Cronbach’s Alpha (Hair et al., 2010). Two of the variables, re-
porting and interdependency, had Alpha values of 0.69. However, as both of the
scales were specifically developed for the purposes of this study and were close
to threshold values, these could be considered acceptable (Robinson, Shaver, &
Wrightsman, 1991).
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Table 3. Means, Standard Deviations and Correlations for Study Variables®

Variable Mean s.d. 1 2 3 4 5 6 7 8

1  Enabling 3.35 0.85 (.87
activities

2 Guarding 1.85 0.76 .08 (.76)
activities

3 Reporter 3.54 0.70  .46%** .14* (.69)
activities

4 Coordinat- 2.97 0.92  44%*  14% As5%x - (T77)
ing activi-
ties

5 Embedded- 3.00 0.85 30%* .06 26%%  24%%  (.69)
ness

6 Cross- 4.14 0.73  .20%* - 18**  20** 06 .06 (.72)
functional
participa-
tion

7  Top- 2.97 0.79  24** J3%* 4T7F* 33%* .07 A5 (L74)
manage-
ment con-
trol

8 Projectper- 3.93 072 .09 -.09 .14%* -.03 .03 A5%* 0 12%  (L84)
formance

a. n = 236. In this table boundary-management variables (1-4) represent arithmetic means of items
loaded (loadings > 0.40) in each factor.

Coefficients of alpha reliabilities are on the diagonal in parentheses.
*p <.05, ** p <.01.

To analyze psychometric properties of the hypothesized model (Figure 2), we
conducted confirmatory factor analysis for the whole model. The model in-
cluded the four boundary-management activity constructs identified in the ex-
plorative factor analysis, the three antecedent factors constructs, and one per-
formance construct. The ¥* for the model was significant (p < 0.00), but the fit
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indices were only at an adequate level (CFI (0.945), RMSEA (0.04), and 90%
RMSEA confidence interval 0.03-0.05 (Hu and Bentler, 1999)). The convergent
validity of the model was assessed through examination of standardized load-
ings and residuals. All of the standardized loading estimates were statistically
significant and above the proposed 0.50 cutoff value, and all of the standardized
residuals were below the absolute cutoff value of 4.0, thus providing support for
acceptable convergent validity. Furthermore, composite reliabilities for latent
variables were between 0.63 and 0.89, indicating acceptable internal consisten-
cy of measurement scales (Hair et al., 2010). Based on the discussion above, we
could conclude that the psychometric properties of the measurement model
were at an acceptable level.

After the confirmatory factor analysis, we specified and tested the hypothesized
structural equation model with the boundary-management activities identified
in the explorative factor analysis (see Figure 2). The ¥* for the initial hypothe-
sized model was 245.29 with 280 degrees of freedom (p < 0.00). The model
CFI was 0.93, IFI was 0.93, RMSEA was 0.04, and a 90% RMSEA confidence
interval of 0.03 to 0.05 was found. The results indicated adequate fit.

The standardized path estimates lent support for hypothesis 1. All path esti-
mates from embeddedness to boundary-management activities (enabling, re-
porting, guarding, and coordinating) were positive and statistically significant
(B= .48, B = .42, =.19, and B = .42, respectively). In addition, hypothesis 3
was also supported. Path coefficients from top-management control to all inter-
face management activities (enabling, reporting, guarding, and coordinating)
were positive and statistically significant (B = .32, f = .64, B =. 24, and B = .48,
respectively). In other words, the higher the embeddedness and top-
management control, the more project managers were engaged with all boun-
dary-management activities.

Our results lent only partial support to hypothesis 2 because cross-functional
participation had a positive influence on only enabling activities (f = .16) and
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reporting activities (B = .15). The path from cross-functional participation to
guarding activities was statistically significant, but negative (B = -.29), and the
path to coordinating activities was non-significant. The results also revealed
that hypothesis 4a, predicting a negative relationship between isolating boun-
dary-management activities and project performance, was supported, as the path
from guarding activities to project performance was significant and negative (3
=-.16, p < .05). Moreover, our findings lent only partial support for hypothesis
4b, predicting a positive relationship between boundary activities aimed at ad-
vancing project-environment interactions and project performance. The path es-
timates in Figure 3 showed that reporting activities had a positive impact on
project performance (B = .38, p < .001), but the path from coordinating activi-
ties to project performance was significant and negative (f = -.27, p < .001).
Furthermore, performing enabling activities did not have a significant impact
on project performance.

As an exploratory investigation, seven alternative structural equation models
were tested and compared to the original model in order to improve the fit be-
tween the model and the data. Because we did not find a significant relation be-
tween enabling activities and project performance, we decided to analyze the
relationship of the enabling with the other boundary-management activities. We
generated seven alternative models by adding one-by-one paths from enabling
activities to other boundary-management activities. All alternative models were
then compared to the initial model based on y2-statistics, CFI and RMSEA val-
ues. The statistics related to the initial and alternative models are presented in
Table 4.
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Table 4. Key Statistics of Initial and Alternative Structural Equation Models

Model y(df) A ¥(df)? CFI RMSEA  Changes to model 1

Initial model 1 425,29(280) - .93 .04 -

Alternative model 2 420.85(279) 4.44(1)* 93 .04 Path Enabling-> Reporting
added

Alternative model 3 425,29(279) .00(1) 93 .04 Path Enabling-> Guarding
added

Alternative model 4  412.15(279) 13.14(1)*** 93 .04 Path Enabling-> Coordinating
added

Alternative model 5 420.73(278) 4.56(2) 93 .04 Paths Enabling-> Reporting
and Enabling-> Guarding add-
ed

Alternative model 6  401.80(278) 23.49(2)*** .94 .04 Paths Enabling-> Reporting
and Enabling-> Coordinating
added

Alternative model 7 412.00(278) 13.29(2)** .93 .04 Paths Enabling-> Guarding
and Enabling-> Coordinating
added

Alternative model 8  401.25(277) 24.04(3)*** .94 .04 Paths Enabling-> Reporting,

Enabling-> Guarding and
Enabling-> Coordinating add-
ed

* p<.05,** p< 001, *** p < .0001***,

a. All alternative models (2-8) are compared to Initial model 1.

From the seven alternative models, five improved the fit between model and
data. The analysis of the alternative models indicated that adding paths from
enabling activities to reporting activities and from enabling to coordinating ac-
tivities had significant impact on model fit. Adding a path from enabling to
guard activities, however, did not improve the model fit. Although model 8 ap-
parently provided the best-fit statistics, a closer look at the path estimates re-
vealed that the path from enabling to guarding activities was not significant.
Therefore, model 6 seemed to fit the data best from the seven alternative mod-
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els. The path coefficients of the initial structural model and alternative struc-
tural model (model 6) are presented in Figure 3.

Figure 3. Initial Structural Model (1) and Alternative Structural Model (6)
with estimated path coefficients

Coordinating

Embeddedness
48+/ 3G **

-/.39% %
"27%% 6%

Enabling J
[ Cross -'f'uncfcional (3] D Project }
participation performance
)28%xE
. *%/ EE:
.29 *%/ 29 42***/24** 38%%) 37

™
4%/ 34** . Reporting

J

[Top- manaferlnent N /.16 /- 16

contro 4% /23** Guarding

J

Standardized paths. Only significant relationships among the latent variables are shown.

*p <.05, ** p< .01, *** p <.001. Note: The first, bolded number in the path estimates is related to
the initial structural model (1) and the last number to the alternative structural model (6).

Comparison of the initial model and the alternative model revealed some inter-
esting findings. Adding the paths from the enabling to coordinating activities
or/and from the enabling to the reporting activities made the path from em-
beddedness to coordinating activities and the path from cross-functional coor-
dinating to reporting activities non-significant. This, when compared to results
from bi-variate correlations, suggested that enabling activities mediated the re-
lationship between embeddedness and coordinating activities and the relation-
ship between cross-functional participation and the reporting activities. In other
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words, cross-functional participation and embeddedness both predicted project
managers’ engagement behavior. The engaging activity, again, had positive in-
fluence on coordinating and reporting activities. These two activities, coordinat-
ing and reporting, however, had opposite impacts on project performance. That
1s, engagement of the parent organization will have diversified indirect influ-
ence on the performance of the project through coordinating and reporting.

Discussion and Contribution

In this study, we have shown how three specific antecedent factors (embedded-
ness, cross-functional participation and top-management control) shape the use
of the different boundary-management activities. As prior studies have either
mostly focused on team internal characteristics or have been purely theoretical
in nature (Marrone, 2010; Marrone et al., 2007; Choi, 2002; Joshi et al., 2009),
this study provides a valuable theoretical contribution by exploring how factors
external to the project (embeddedness and top-management control), as well as
team design factors (cross-functional participation), influence the boundary-
management activities of project managers and thereby, project performance.

Additionally, we have identified four distinct boundary-management activities
undertaken by project managers, namely enabling, guarding, reporting and co-
ordinating activities. The four identified boundary-management activities were
partly similar to those found by Ancona and Caldwell (1992) and Druskat and
Wheeler (2003), and therefore complement the existing understanding of the
boundary roles of project managers. However, as the boundary-management ac-
tivities identified by prior studies were either based on only a few organizations
(Druskat & Wheeler, 2003) or resulted in activities in which measurement indi-
cators were characterized by high cross-factor loadings (Ancona & Caldwell,
1992), our study provides expected empirical validation of the boundary activi-
ties and their measurement scale.
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Finally, our study revealed that from the four identified boundary-management
activities, only reporting activities had direct positive influence on project per-
formance, while coordinating and guarding activities had direct negative effects
on project performance. In addition, enabling activities had both indirect nega-
tive and positive influences on project performance through coordinating and
reporting activities. Our findings on guarding and reporting activities were
aligned with the prior studies of Ancona and Caldwell (1992) and Guinan et al.
(1998), but the identified negative relationship between coordinating activities
and project performance provided different results from what was expected
based on the existing studies. One plausible explanation for the identified nega-
tive relationship could be that a high level of engagement in external negotia-
tion activities may reduce the time project managers spend ensuring cohesion
and smooth collaboration between interdependent sub-project teams. This
would lead to the development of overly strong team identities and weak pro-
ject identity, emergence of communication boundaries, and conflicting team ob-
jectives and priorities between sub-project teams (Hoegl et al., 2004). This
could result in conflicts and inefficiencies in project execution and thereby re-
duce project performance.

Managerial Implications

From the managerial point of view our, results provide a helpful model for top-
management and project managers to understand the complex interplay be-
tween project design parameters, boundary-management activities and project
performance. One focal question related to execution of a project is how much
autonomy should be given to a project with respect to its goals and execution
process. Some of the prior studies have argued that autonomy was a favorable
state in the case of highly innovative projects (Druskat & Wheeler, 2003;
McGrath, 2001). Our study revealed that controlling goals and execution proc-
esses shifted project managers” activities from the team towards management of
external relations. This again has, according to our results, both negative and
positive influences on project performance. The positive influence comes from
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the reporting activities that provide incentives for project managers to keep the
project on track and ensure that the goals and achievements are aligned with the
stakeholder expectations. On the other hand, controlling has indirect negative
influence on performance through coordinating and guarding activities. Exces-
sive control may lead project managers either to isolate the project from the en-
vironment to control external disturbances and thereby minimize changes that
could be harmful for project execution, or it may lead project managers to put
excessive effort into negotiating with different stakeholders and thereby not
give enough focus to internal management functions. Thus, even though bound-
ary-management activities have been recommended by many prior studies
without further critique (Ancona & Caldwell, 1992; Guinan et al., 1998), we
suggest managers consider how much time they are willing to invest in exter-
nally oriented boundary-management activities at the expense of a project’s in-
ternal managerial duties. As our results indicate, management of project
boundaries 1s often a double-edged sword that may, if not well balanced with
internal activities, lead to decreased performance.

Limitations

There are at least three focal limitations in our study that should be considered
when interpreting the findings. First, the use of retrospective data from com-
pleted projects may have biased the presented results. To counter such potential
bias, we specifically asked respondents to identify a project that was completed
within one year, in order to be able to make a reliable assessment of perform-
ance. Second, the relatively low response rate may have caused bias when it
came to generalizability of the results. To identify such bias, we compared the
answers of early and late respondents to determine if these two groups differed
significantly. However, the analysis did not reveal significant differences. Fur-
thermore, in our sample the largest part of the projects represented organiza-
tional development, and therefore, the special characteristics of organizational
development may have dominated. Third, given our cross-sectional data, we
could not identify how the importance of boundary-management activities
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changed over the project’s lifecycle. It may be that some of the boundary-
management activities were more critical during the project initiation phase and
less important later on (Lehtonen & Martinsuo, 2008). This issue, however, re-
mains unsolved in this study, but provides a fruitful direction for future re-
search. Future studies might also examine boundary-management in projects
from the network perspective. Interesting issues to be solved could be what
kinds of networks are utilized by project managers for boundary management
during project execution and how the different project characteristics, such as
uncertainty and complexity (Shenhar & Dvir, 2007), influence the network
structures.
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APPENDIX A: QUESTIONNAIRE ITEMS

Boundary management activities

To what extent are you, as a key person responsible for the project, were en-
gaged in the following activities (scale 1 = not at all... 5 = to a great extent)?

1. Engage representatives of parent organization to participate in project
planning.

2. Negotiate on project’s role and relation to other activities in the parent
organization.

3. Negotiate the content of the project with the representatives from the
parent organization.

4. Avoid releasing information to others in the parent organization to pro-
tect the project’s image.

5. Control the release of information from the project in an effort to present
the profile we want to.

6. Keep the news about the project secret from others in the parent organi-
zation until the appropriate time.

7. Create and sustain good contacts with the parent organization.

Report the progress of the project to a higher organizational level.

9. Inform the parent organization about the existence and goals of the pro-
ject.

10. Assure the parent organization that the project is proceeding well.

11. Negotiate with others (representatives of the parent organization) for de-
livery deadlines.

12. Solve emerged problems with others (representatives of the parent or-
ganization).

*

Embeddedness

To what extent... (scale 1 =not at all... 5 = to a great extent)
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13. Did the project have connections to other organizations?

14. Did other organizations participated in the project execution?

15. Did the project have external stakeholders that had influence?

16. Was the execution of sub-projects dependent on the external stake-
holders?

Cross-functional participation

To what extent... (scale 1 =not at all... 5 = to a great extent)

17. Did the key participants of the project include those functions and units
that the project had an impact on?

18. Did the key participants of the project include a diverse set of experts
with different areas of expertise?

Top-management control

To what extent... (scale 1 =not at all... 5 = to a great extent)

19. Did upper-management of the organization understand that the project
was proceeding according to the initial plan?

20. Did upper-management of the organization make sure that defined pro-
cedures were followed in the project?

21. Did upper-management of the organization evaluate the outcomes of the
project?

Project performance

To what extent... (scale 1 = not at all... 5 = to a great extent)

22. Did the project meet its content-related goals very well?
23. Were the outcomes of the project high in quality?
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24.

25.

26.

Were the outcomes of the project implemented easily in the customer
organization?

Did the outcomes of the project respond to the needs of the customer or-
ganization?

Was the project economically successful?
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