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ABSTRACT

As indicated in the research on networks over the past 10 years, network management
strategies are very important for achieving results in governance networks. But what
characteristics influence the deployment of network management strategies? Using
quantitative data on network managers in environmental projects at the local level, this
paper looks at three important network characteristics (network size, degree of hierarchy,
and conflict level) and assesses their influence on three categories of network management
strategies: connecting, exploring, and arranging. The results show that, for network
managers, more hierarchy leads to a stronger likelihood of choosing connecting; a larger
network size leads to more exploring and arranging; and more conflict correlates with less
use of connecting and exploring.

IMPACT

Public sector managers have to deal with the complexities of the networks they encounter
when they want to solve issues. The authors’ research indicates that larger networks with
more and a greater variety of actors need to be addressed by using more different network
management strategies. A dilemma of the paper’s findings is that more conflict in the
network was correlated with employing fewer network management strategies. But, of
course, the conflict itself and the need to address the policy problem ask for more intensified
managerial effort, taking time and attention to really solve the conflict. This paper offers
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some possible ways out.

Introduction

The idea that much decision-making and service
delivery takes place in networks of interdependent
actors is now widely known and accepted. In the
past 15 years in particular, there has been a
surge in research on networks, both quantitative
and qualitative, empirically testing the various
espoused theoretical assumptions (Klijn & Koppenjan,
2016; Provan & Milward, 2001; Meier & O'Toole,
2007).

In general, a few topics dominate network research.
A wide array of research, mostly connected to social
network theories, focuses on network characteristics
operationalized in contact frequencies or other
relational characteristics. Part of this research also
relates to network performance (for example Lewis,
2011). A significant amount of the research on
networks devotes attention to network performance
(Provan & Milward, 2001; Sandstrom & Carlsson, 2008;
Meier & O'Toole, 2007). In addition, some literature
looks at other network characteristics, like trust, in
relation to network performance (Klijn, Edelenbos, &
Steijn, 2010; Willem & Lucidarme, 2014; Markovic,
2017).

Network management: crucial in theory and
practice

Another very prominent research topic, however, is the
deployment of network management strategies to
foster collaboration and outcomes in networks (Klijn,
Steijn, & Edelenbos, 2010; McGuire & Agranoff, 2011;
Markovic, 2017). Research in the past 15 years,
especially large quantitative studies, shows the
importance of networking (Meier & O'Toole, 2007;
Akkerman & Torenvlied, 2013) and network
management strategies for network performance and
the collaborative process in networks (Klijn et al.,
2010; Ysa, Sierra, & Esteve, 2014; Van Meerkerk,
Edelenbos, & Klijn, 2015). In addition, case studies
and practical experience have shown that network
management is crucial in achieving acceptable and
effective solutions (Mandell, 2001; Williams, 2012).
Given, therefore, that network management
strategies are important for the realization of network
performance and the collaborative process in
networks, it is essential to know which factors
influence the deployment of network management
strategies. Managers and public sector leaders, as
well as academics, need to know which contextual
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conditions require specific managerial strategies.
However, relatively little research has looked at
network management as a dependent variable or
tried to assess the important conditions that
influence the specific types of network management
strategies deployed in governance networks. This is
not surprising, as research interest has focused
primarily on the effect of network management on
performance.

There are a few exceptions of course. Some
publications pay attention to network managers’
personal characteristics in explaining the level and
nature of network management. Juenke (2005), for
instance, shows that more experienced managers are
more successful in their network management. This
was confirmed by Edelenbos, Klijn, and Steijn (2011),
who, in survey research on environmental projects,
found that more experienced network managers use
a greater variety of strategies and manage more
intensively and are therefore more successful.

However, there may be other important conditions
relating to specific governance network
characteristics that influence the choice and use of
network management strategies. In this article, we
focus on three much-debated network characteristics:
(1) network size; (2) degree of hierarchy; and (3)
conflict level (see Mandell, 1990; Provan & Milward,
1995; Provan & Kenis, 2008; Maccio & Cristofoli, 2018).
The following research question structured our
research and this article:

How do network size, degree of hierarchy, and conflict
level in networks influence the choice of network
management strategies?

To answer our research question, we conducted a
survey among managers of environmental projects in
The Netherlands (N=141). We used data from the
survey to distinguish types of network management
strategies and network characteristics and investigate
the relationship between the two by using structural
equation modelling.

Theoretical framework and research
hypotheses

There is broad consensus in the academic literature
that the type of leadership and/or management
required in networks differs significantly from the
classic leadership image of leaders of organizations.
Ansell and Gash (2008) talk about ‘facilitating
leadership’, by which they signify that the task of a
leader is to mediate between actors and empower
the collaboration process. This is also the core
message of virtually all the literature on networks and
collaboration. Because actors are interdependent, and
problem-solving needs the resources of many actors,
network management is crucial to co-ordinate actions

and bringing resources together (see also Gage &
Mandell, 1990; Kickert, Klijn, & Koppenjan, 1997;
Huxham & Vangen, 2005; McGuire & Agranoff, 2011).
As mentioned in the introduction to our paper,
previous research seems to prove that this idea is
correct, as fairly strong correlations have been found
between the deployment of network management
strategies and (perceived) network performance (Klijn
et al, 2010; Meier & O'Toole, 2007; Agranoff &
McGuire, 2003; Klijn et al., 2015; Maccio & Cristofoli,
2018). This makes the question of which factors and
network characteristics influence the deployment of
network management strategies all the more
interesting.

Types of network management strategies

The deliberate guidance of complex governance
processes in networks is generally called ‘network
management’ but is also referred to as ‘network
governance’, ‘collaborative governance’, or ‘meta-
governance’ (O'Toole, 1988; Mandell, 2001; Sarensen
& Torfing, 2007). The literature mentions a wide
variety of network management strategies to guide
and structure interaction processes, so an exhaustive
list is difficult to provide here (see Gage & Mandell,
1990; O'Toole, 1988; Agranoff & McGuire, 2003).
Table 1 provides a summary (albeit a non-exhaustive
one) of the types of strategies that have been
identified, providing examples of each of the
categories (see Klijn et al., 2010). We now briefly
discuss the various types of network management
strategies.

In  networks, several actors with distinct
organizational backgrounds are active and need to
be connected. A certain kind of boundary-spanning
activity is needed in networks in order to ensure that
people cross their own organizational boundaries and
establish cross-boundary collaboration (Levina &
Vaast, 2005; Williams, 2012). Network managers thus
act as boundary-spanners, as they try to establish
connections among various actors and other project
activities in the network (Van Meerkerk & Edelenbos,
2014). The network ~management literature
emphasizes that the network manager first needs to
identify the actors required for an initiative and
actually create a situation in which they become
interested in investing their resources (Hanf &
Scharpf, 1978; Klijn & Koppenjan, 2016). Thus actors
have to be invited to participate if they are not
involved in the process. If this does not take place,
then the resources of these actors also are not part of
the decision-making process, which can frustrate the
process of reaching possible solutions. The
interactions in the collaborative process itself also
have to be managed. This can be achieved by, for
instance, appointing a process manager or broker,



Table 1. Overview of network management strategies.
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Types of

strategies Process agreements

Connecting

Exploring Arranging

Main strategies
mentioned in
the literature

the process, conflict-regulating
rules, rules that specify the
interests of actors or veto
possibilities, rules that inform
actors about the availability of
information about decision-
making junctures etc.

Rules for entrance into or exit from  Selective activation or de-
activation of actors, resource
mobilization, initiating new
series of interactions, coalition
building, mediation,
appointment of process
managers, removing obstacles
to co-operation, creating

Searching for goal congruency,
creating variation in solutions,
influencing (and explicating) arrangements (boards,
perceptions, managing and project organizations
collecting information and etc.)
research, creating variation
through creative competition

Creating new, ad hoc
organizational

incentives for co-operation

Source: Adapted from Klijn, Steijn, and Edelenbos (2010).

who invests time and energy in connecting the actions
and strategies of actors with other involved actors.

When the collaborative process has started,
strategies for exploring (content) are important to
clarify actors’ goals and perceptions (Fischer, 2003)
but also to build (packages) of goals and creative
solutions that: (1) keep the actors interested in the
process and (2) are able to build coalitions of support
among involved actors (McGuire & Agranoff, 2011;
Klijn & Koppenjan, 2016). The use of knowledge and
information, as well as stimulating variation in the
discussion about solutions, are crucial in this process.
Network managers are constantly scanning the
network for useful information and also have an
information-processing role, as they constantly select,
transmit, and interpret relevant information
originating in the organization’s environment (Aldrich
& Herker, 1977; O'Toole, 1988).

In addition, the collaborative process must be
arranged and guided by organizational arrangements
and process rules. The managerial strategy, arranging,
means setting up (temporary) structures for
consultation, interaction, and deliberation, for
example project organization, and communication
lines (Rogers & Whetten, 1982). The transaction costs
of these arrangements must be kept as low as
possible (Williamson, 1996) but, at the same time, the
arrangements have to be acceptable to the actors
involved (Klijn & Koppenjan, 2016).

Another important strategy mentioned in the
literature is that of process agreements that is draft
temporary sets of rules for interaction that structure
the interactions and protect each actor’s core values
(Klijn & Koppenjan, 2016). The rules can be seen as
ground rules for behaviour and interaction in the
network on which the actors in the network have
(explicitly) agreed. These temporary rules can be
about the definition of the roles that actors take or
get in the process, the rewards that can be collected
in the process, conflict rules and rules about decision-
making.

In the next section we focus on developing hypotheses
for three of these four network management strategies:
connecting, arranging, and exploring content. The
reason for this is methodological, because our items for

the last network management category (process rules)
did not form a proper scale (whereas the others did).

Factors that influence network management
strategies

The first main characteristic often mentioned in the
literature is the degree of hierarchy in a governance
network (Klijn & Koppenjan, 2016; OToole, 1988;
Agranoff & McGuire, 2003). Although networks are
defined by interdependence and a horizontal
relationship, a certain degree of hierarchy still
remains: some actors are more equal than others
because of the abundance or the scarcity of their
resources. In this respect, Provan and Kenis (2008)
make a distinction between voluntary or participant-
governed networks and mandated or lead
organization-governed networks. Voluntary networks
are created bottom-up by the professionals and
organizations that will participate in the network,
whereas mandated networks are created by policy
diktat, for example by a government agency: ‘In lead
organization governance, all major network-level
activities and key decisions are co-ordinated through
and by a single participating member, acting as a
lead organization. Thus, network governance
becomes highly centralized and brokered, with
asymmetrical power’ (Provan & Kenis, 2008, p. 235).
Mandell (1990) also argued that (strategic)
management in a mandated network is different
from management in a voluntary network. A
mandated network has a greater degree of hierarchy
than a voluntary network, which in turn relates in
certain ways to different types of network
management. Moreover, Rodriguez, Langley, Béland,
and Denis (2007, p. 153) argue that ‘multiple types of
governance mechanisms need to be mobilized for
effective collaboration in a mandated situation’.
However, the literature stays largely silent on how
exactly hierarchy specifically influences network
management strategies.

Some literature, however, touches upon the subject
of hierarchy in relation to network management
strategies, but more indirectly, emphasizing network
performance (Provan & Milward, 1995), effective
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collaboration, and modes of governance (Rodriguez
et al, 2007). Various scholars suggest that more
hierarchy enables the leading organization to deploy
more managerial strategies. Provan and Milward
(1995), for instance, argue in their well-known paper
that centralization (i.e. the situation where decision-
making power is more concentrated in one of the
organizations in the network) enhances the
performance of the network. They also argue that
centralized control allows for more co-ordination and
monitoring. In addition, Provan and Kenis (2008)
suggest at least a correlation between centralization
and formalization of the organizational arrangement.
Moreover, they argue that a low degree of
centralization would work only in small and voluntary
networks (Provan & Kenis, 2008).

Given that our empirical cases are closer to what
could be termed ’‘mandatory’ networks, as a
governmental project organization leads/manages
the governance network and in all the cases
municipalities  initiated and organized these
environment projects in their cities, we expected to
find a positive relation between hierarchy and
arranging, as hierarchical mechanisms include
management fiat, formalization, and monitoring
(Rodriguez et al, 2007). However, the relation
between degree of hierarchy and exploring is less
clearly discussed in the literature. One could expect
more centralization to relate to less exploring, as the
central organization already has clear ideas about
where to go and there is less need to explore new
ideas and solutions. Also, the relation between
degree of hierarchy and connecting is expected to be
negative, as centralized leading organizational units
must co-ordinate somehow, but do not really need to
connect with people’s interest, values, and
viewpoints, as they have the power to make things
happen. Formal authority leads to control over critical
resources, and this might imply less necessity to
connect to other actors in the network (Rodriguez
et al.,, 2007). This leads to our first hypothesis:

H1: A high degree of hierarchy in governance networks
is positively related to the arranging strategy but
negatively to the exploring and connecting strategies.

A second important network characteristic is network
size (Provan & Kenis, 2008; Bryson & Crosby, 1992).
The size of a network indicates the number of actors
and the number of nodes between the involved
actors. When a network is large, many actors, often
also from different organizational backgrounds
(public, private, societal origins), are related to one
another. This means that we might expect a network
manager to have to engage in more connecting
strategies, as there are many nodes between people
that have to be addressed by a connecting style of
network management. The same applies for

arranging as a type of management strategy. Provan
and Kenis (2008) argue that larger networks need a
more structured organizational form. The network
manager must develop various (ad  hoc)
arrangements to bring together different actors
around certain themes and tasks. Finally, size is also
expected to be positively related to exploring
content, as the network manager must engage in a
lot of activities to ascertain the various perceptions of
the problems and issues and to explore the problem/
solutions combinations envisaged by various actors
(see McGuire & Agranoff, 2011; Klijn & Koppenjan,
2016). The network manager has to deploy this kind
of network management strategy to gather
information from many actors in the network. Based
on this reasoning, our second hypothesis was:

H2: A large governance network size is positively
related to the arranging, exploring content, and
connecting management strategies.

A third network characteristic that we examined in our
research was the level of conflict in a network
(Labianca, Brass, & Gray, 1998; Koppenjan, 2007).
Values and interests of various actors are often
different and might even be contradictory (Klijn &
Koppenjan, 2016). This implies that co-operation in
networks is not without conflict (Koppenjan, 2007;
Ansell & Gash, 2008). Durable dependency relations
do not necessarily imply that no conflict will emerge
over the distribution of costs and benefits in concrete
policy processes. It is precisely this tension between
co-operation and conflict that needs to be resolved
by network management (Scharpf, 1978; McGuire &
Agranoff, 2011). Moreover, the horizontal nature of
governance networks, and the lack of a dominant
actor, does not imply that resources are equally
distributed among actors. So, the existence of various
and often contradictory perceptions and interests on
the part of the actors will very likely lead to
significant degrees of conflict in networks, which will
evoke certain types of network management
strategies. As network management is often
presented as a way of dealing with the complexity
and conflicts within networks (Huxham & Vangen,
2005; McGuire & Agranoff, 2011), we expected
network managers to be more active, i.e. to deploy
more network management strategies, in networks
characterized by more conflict (this despite the
acknowledgement that deploying network
management strategies in networks with a high level
of conflict is also more difficult and laborious).
Connecting and arranging will be especially necessary
in networks with more conflicts. In networks with
more conflicts, network managers have to bridge
between nodes in the network. The same relationship
applies for arranging, as conflict in networks makes it
more necessary to bring people together and to



meditate and broker between actors with conflicting
perceptions and interests. With respect to exploring
content, we expected to find that a high level of
conflict would make it necessary to intentionally
explore information, knowledge, and content to
resolve the conflict:

H3: A higher level of conflict in a network will be
positively related to arranging, exploring content,
and connecting management strategies.

Methodology

We collected data from a web-based survey held in
2011 (April-July) among leading project managers in
the four largest cities of The Netherlands
(Amsterdam, Rotterdam, The Hague, and Utrecht) and
managers in two private firms (P2 and DHV) that
were operating as project managers in these four
cities. No significant statistical differences existed
between respondents from the four different
municipalities or consultancy firms according to
ANOVA tests comparing the six groups.

Three preparation sessions were held with eight
project managers from the four participating cities to
discuss the clarity and relevance of the questions and
to validate our survey. Surveys were sent (with one
email reminder and a phone reminder), with the
consent of their organizations, to all project leaders
of urban projects in implementation. We explicitly
selected the project managers because they would
know what was going on in the surveyed projects
and were equipped to answer specific questions
concerning other actors in the network, project
management and so forth. To safeguard the
independence of our data, we arranged with the
participating organizations that they send emails to
each leading project manager of a specific urban
project. In this way, we made sure that we had
one manager for each project. In total, 288 project
leaders from the four municipalities and 57 project
leaders from the two consulting firms were
approached. Respondents were asked to fill in the
survey for the specific urban project (and the
network around that project) of which they were
project leader (and which they had to mention at
the start of the survey). Data were collected for 141
projects, as 141 managers answered the survey.
Table 2 describes the population and the response
rate (40.9%).

Table 2. Responses to the survey.

Response Response
Population (absolute) (percentage)
Municipalities (4) 288 117 40.6
Private organizations of 57 24 421
project managers (2)
Total 345 141 409
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The managers were involved in a variety of projects,
but most of the projects involved restructuring parts of
their city. Because we co-operated with the
municipalities, we could be sure that we reached the
relevant project leader for each of the projects. Some
of the projects concerned restructuring/building
dwellings in a neighbourhood; others concerned
business functions and/or commercial functions
(shopping malls and so forth). Our study considered
the group of interdependent actors around the urban
projects as the network. An issue with surveying a
population like ours was that a list of all urban
projects in The Netherlands simply does not exist. We
do believe that our approach resulted in a
representative response of project managers involved
in urban projects in the four cities we studied. Co-
operation with the local governments and the private
firms resulted in an inclusive list of managers leading
urban projects in these cities. The response rate of
41% is better than average for an email survey
(Sheehan, 2001). Based on the pretest of the survey
with the panel of participants, the response rate, and
the discussion with project managers in a post-survey
seminar (open for all project managers in the four
municipalities in which we discussed the results of
the survey), we believe that the projects reported by
the survey respondents were representative for the
population of urban projects in the cities we studied.

Characteristics of the networks around the
urban projects included in this study

Networks are characterized, as most authors argue,
by (1) a significant number of interdependent actors;
(2) that are involved in policy-making or service
delivery; and (3) policy issues that mostly have a
boundary-crossing character (see McGuire & Agranoff,
2011; Klijn & Koppenjan, 2016; Ansell & Gash, 2008).
The urban projects in our survey were complex
projects developed within governance networks. The
networks around the projects on which the managers
reported mostly included more than 10 organizations
(66%). The different types of organizations were
derived from the literature (for example Klijn et al.,
2010) and the sessions with the eight project
managers to validate our survey questionnaire. Most
of the networks included societal interest groups
(94.3%), private developers (78.6%), architectural firms
(79.4%), housing associations (60.7%), and various

governmental organizations (other local
governments, regional government, and national
government).

We also checked whether the urban projects were
really boundary-crossing public issues. We measured
this by focusing on task complexity: how many and
what kinds of development and/or spatial activities
were included in the project (Klijn et al, 2010)?
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Table 3. Measurement items and constructs’ reliability for latent variables.

Factor Corrected item-to-total ~ Alpha/ composite
Items and constructs* loading correlations reliability
Network management: connecting 0.70/0.71
1. The leaders of the project consulted with the people who carried it out. Decisions 0.56 00.51
were made collectively (C1)
2. The project leaders took into account existing interpersonal relationships, their basis, 0.73 0.61
and how they were generated and developed (C2)

3. When deadlocks were reached, or problems arose in the project, the management 0.72 0.45 AVE
tried to find common ground between the positions of the conflicting interests (C3) 0.45
Network management: exploring 0.68/0.67
1. In this project, special attention is paid to the sharing of diverse points of view (E1) 0.63 45
2. Sufficient attention is paid in this project to the involvement of external organizations 65 0.50

that can bring in new ideas and solutions (E2)

3. During the collection of information, emphasis was placed on establishing starting 0.63 .53 AVE
points and common information needs (E2) 0.41
Network management: arranging 0.71/0.72

1. Relevant governmental organizations are involved via organized forms of 0.72 0.52
deliberation (for example platforms) (A1)

2. Relevant private organizations are involved via organized forms of deliberation (for 0.78 0.62
example platforms) (A2)

3. Relevant societal organizations are involved via organized forms of deliberation (for 0.52 0.43 AVE
example platforms) (A3) 0.47

*These items were measured on a five-point Likert scale ranging from (1) strongly disagree to (5) strongly agree.

Consequent to the preparation sessions with the eight
project managers, we enquired about six different
kinds of spatial activities/tasks: infrastructure (rail and
public highways); water management; housing; social
facilities (schools, sports facilities); development and/
or regeneration of business areas; and development
of city parks (see Klijn et al, 2010). Measured on a
five-point Likert scale, on average more than three of
these tasks played a medium to large part in the
projects; confirming the boundary-crossing nature of
the projects. As mentioned, as all projects were
initiated by the municipalities, we could consider the
networks around these projects as mandated (Provan
& Kenis, 2008).

Measurement of variables

In this section, we discuss the different scales used to
measure our core variables: the network
characteristics, network management, and the actor
characteristics we take along. As a survey was used,
all variables are perceived variables. Table 3 presents
the specific items on the network management
scales, their factor loadings, and the construct
reliabilities. In the subsequent section, we discuss the
convergent and discriminant validity of the
measurement model.

Network management strategies

Three different types of network management
strategies were measured, based on earlier research
(see Klijn et al, 2010). For each strategy, three items
were used. The factor loadings for each item and
reliability scores are presented in Table 3. All factor
loadings of the items for the latent factors were

larger than 0.50, a very conservative cut-off level
(Hair, Anderson, Tatham, & Black, 1995), which is a
first important indicator demonstrating convergent
validity. Furthermore, the composite reliability indexes
of the three scales all exceeded the 0.60 threshold
(Fornell & Larcker, 1981). To further assess the
reliability of the measures, we computed corrected
item-to-total correlations and Cronbach’s alphas. All
items had corrected item-to-total correlations that
were greater than 0.40, which represents a general
threshold (Field, 2005). The Cronbach’s alphas of
connecting and arranging exceeded the widely
accepted cut-off value of 0.70. The Cronbach’s alpha of
exploring was just below this value.

Independent variables: perceived hierarchy and
conflict in the network and network size

We used single items with a 10-point horizontal rating
scale to measure the perceived degree of hierarchy and
conflict level in the governance network. Horizontal
rating scales provide two opposite attitude positions
and require respondents to place their own views on
a 10-point scale (De Vaus, 2013). Concerning conflict,
managers were asked to rate the amount of conflict
on a 10-point scale ranging from many conflicts
between organizations in the network to no conflicts
between organizations in the network. For hierarchy,
managers were asked to rate whether the network
was characterized by many top-down-directed
interactions or no top-down-directed interactions.
Both items were reversely coded for the analysis.

To measure network size, managers were asked on a
five-point Likert scale to indicate the number of
organizations in their network, ranging from four
organizations or less to 20 organizations or more.



Common source bias

The data collection process used in this study could
induce a common source bias, as the data were
based on single informants and self-reported
(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).
However, as our aim was to explain the level and
type of strategies used, we asked about the use of
specific activities, for which the managers themselves
were a good source.

Further, we took various design measures to reduce
the problem of common source bias. We tested the
survey items extensively and discussed them with
people from the organizations participating in the
survey. The dependent and independent variable
items were presented on different pages in the survey.

Moreover, we performed post hoc statistics to test
for the possible problem of common method bias.
Statistically, we conducted the Harman one-factor
test in SPSS and the unmeasured latent method
construct in AMOS to assess whether the majority of
the variance could be explained by a single factor
(Podsakoff et al., 2003). The results confirmed that
common method bias did not pose a threat to the
study.

Control variables

We selected four control variables to test whether the
measured effects on our dependent variable, network
management strategies, had not been caused by
certain specific characteristics of the project or the
reporting manager (see Table 4). With regard to the
projects, we included two control variables in our
analyses, based on the literature. The literature shows
that increased task complexity can increase the
variety and/or level of network management or
boundary-spanning activities undertaken (see Klijn
et al, 2010; Van Meerkerk & Edelenbos, 2014).
Therefore, we included task complexity as a control
variable.

Next, we examined the phase of the project. This
variable was about the completed activities within
the project, such as the development of the final
project plan and the realization of the first physical
constructions. It is possible that some network
management strategies were used more intensively
in different phases of the project. In 81% of the
sample projects, a master plan had been developed
and established by the city council and, in 40%, the
first physical constructions had been built.

With regard to the reporting managers, we included
the number of years that each respondent had been
involved in the project as the manager, as this could
relate to the type and level of strategies used. The
mean score on this variable was 3.0 years, which is a
considerable amount of time. However, the standard
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deviation (2.1 years) was quite high, and this
strengthened the case to include this variable as a
control. Furthermore, we included the general
experience (measured in years) of the project
manager with complex urban projects as a control
variable. Our main argument here is that, with the
more time they spend working in the field, network
managers will have more experience of analysing and
understanding network relationships, and more skills
in bringing people together to promote sense-
making among actors in the governance network, as
well being better able to set up collaborative
relationships (Juenke, 2005). Although most project
managers involved in the survey were relatively
experienced in the management of urban projects
(more than 13 years on average and a modus of
seven years), there were strong differences (a
standard deviation of 7.2 years).

Analysis of the data

We used structural equation modelling (SEM) to
conduct data analysis and to test the conceptual
model. This has several advantages compared to
regression analysis (Byrne, 2010). First, SEM allows
simultaneous, rather than separate, analysis of all the
variables in the model, and it enables measurement
of direct and indirect effects. Second, SEM has the
capability to deal with latent variables, by using
separate factor loadings for the observed indicators
(the survey items), thereby incorporating both
unobserved constructs and observed indicators in the
model. Third, whereas traditional multivariate
procedures are incapable of either assessing or
correcting for measurement error, SEM provides
explicit estimates of these error variance parameters,
thereby improving the accuracy of the data analysis
(Byrne, 2010).

Results

Table 4 presents the means, standard deviations, and
correlations for all model constructs and control
variables. The mean scores for the three strategies
were a bit above the mid-range of the scales,
indicating that the managers generally deployed
quite a number of network management strategies.
Connecting strategies were generally conducted
more than arranging strategies and, in particular,
more than exploring strategies. The (reversed) mean
scores for both perceived hierarchy and conflict were
just above the mid-range of the scale. In general,
more than 14 different organizations were involved in
the networks.

The various network characteristics correlated
differently with the different types of network
management strategies, and some of them were not
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Table 4. Means, standard deviations, and correlations.

Project phase

Task complex.

Project experience

General experience

Conflict

Exploring Arranging Hierarchy Size

Connecting

SD
.63

3.90
3.52
3.72
6.08
3.28
6.15
13.01

Connecting (1-5)

Exploring (1-5)

Arranging (1-5)

027

-.080

-262**
-.028
-.037

-023

-226**
123
am
162

-.005

-132
-035
-021

.007

128
162

.099
.038
130
014

.193*
.052
.035

—_——— — —

Hierarchy (1-10)
Size (1-5)

2.00
7.23
2.12
1.58

1.

Conflict (1-10)

General experience
Project experience

2.99
3.76
3.21

31

292%%
-.026

176*
024

.100

Task complexity (1-6)
Project phase (1-6)

31

.280%*

297%*

34

**p < 0.01; *p < 0.05.

N is in between 133 and 141 (pairwise deletion of missing values).

correlated. Perceived hierarchy in the network was
positively related with connecting and arranging
strategies (at the 0.05 level), but not with exploring
strategies. Network size was positively (and more
strongly) related with exploring (at the 0.05 level) and
arranging (at the 0.01 level) strategies, but not with
connecting strategies. Conflict only shows a
correlation, negatively, with exploring strategies (at
the 0.01 level). The last finding is contrary to what we
expected in our hypotheses.

One of the control variables was positively
correlated with one of the managerial strategies:
projects that were in a later stage had a stronger
presence of connecting strategies. Furthermore, and
unsurprisingly, network size and perceived hierarchy
were positively correlated with the task complexity of
the projects.

Then, we performed a structural equation analysis to
examine the data in more depth. The fits of the model
were good (CFl: 0.952, TLI: 0.902, RMSEA: 0.048,
PCLOSE: 0.521).

As Figure 1 shows, there was no single significant
relation between hierarchy and any of the network
management strategies. This is not what we would
have expected from the theory—as expressed in our
first hypothesis.

We cannot support the expected positive relations
between hierarchy and arranging, or the negative
relation between hierarchy and exploring and
connecting. Moreover, we found that conflict had
negative effects on both connecting and exploring
network management strategies, but the relation
with connecting strategies was not significant. This is
clearly not in line with our theoretical expectation.
Conflict had no effect on arranging strategies. The

Connecting

Phase
Exploring
Conflict
Size Arranging

27 R?=.08

Figure 1. SEM model with network characteristics and three
network management strategies. Notes: Standardized
regression coefficients are reported: **p < 0.01; *p < 0.05.
Function estimate means and intercepts used to deal with
some missing values. Correlations between the dependent
variables were modelled, but are not depicted here for
expositional clarity. Model fit indices: CMIN/DF: 1.19; CFl:
0.97; RMSEA: 0.04; PCLOSE: 0.70



third hypothesis was the best supported. Network size
had the expected positive effects on arranging and
exploring. So, in larger networks, network managers
deploy more arranging and exploring strategies.
However, we did not find the expected positive
relation with connecting. Our control variable, project
phase, has positive significant effect on connecting.
So, as projects proceed, more connecting strategies
are used.

Conclusion and discussion

We investigated the influence of three network
characteristics—network size, conflict, and hierarchy
—on the deployment of the strategies exploring,
connecting, and arranging by network managers. Do
network managers respond to certain network
characteristics in their choice of certain network
management strategies? Overall, we can conclude that
network size is an important network characteristic
explaining the choice of certain network management
strategies, especially exploring and arranging. We did
not find any effect as a result of hierarchy. The results
for conflict as a network characteristic were less
conclusive and contrary to our expectations: more
conflict was related with a lower level of connecting
strategies. Below, we dig deeper into the meaning of
these results for theory and practice

We are aware that our research has some limitations.
First, it was based on (self-reporting) survey results in
which both the dependent and the independent
variables were measured subjectively, via key
respondents and their perceptions. Moreover, we
looked at specific projects regarding urban
development in governance network settings in one
country: The Netherlands. Other fields, like education
and healthcare, were not taken into account. This
hampers the external validity of our research findings.

Despite these limitations, we believe that this paper is
valuable for drawing meaningful conclusions. The
research on relating network characteristics and
network management strategies is largely open, and
our results provide enough indications that looking for
relations between network characteristics and network
management strategies is valuable and interesting.

Influence of network characteristics on network
management

A first important finding from our research was that
hierarchy seems to have no significant effect on the
use of the three network management strategies
(connecting, exploring, and arranging). This is not
what we expected based on the (scarcely) available
literature (Provan & Milward, 1995; Provan & Kenis,
2008). This could be a typically Dutch bias, as The
Netherlands is very much a consensus society where
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hierarchy play a smaller role than in other countries
(see Hofstede, 1983 or https://www.hofstede-insights.
com/product/compare-countries). In  that case,
network characteristics would be influenced by larger
(cultural) country characteristics (for other indications
of this, see Klijn et al, 2015). Another explanation
could be that, in our research, we looked at specific
urban and spatial planning projects, whereas the
available research focuses on other domains, like
service delivery and health (Provan & Kenis, 2008;
Provan and Milward, 1995). In these domains,
hierarchy is possibly more important than in urban
(and environmental/infrastructural) projects. What is
needed is a fuller comparison of the network
characteristics between different domains in which
governance networks emerge and then how these
governance networks relate to various kinds of
network management strategies. This field of
research is still very open.

A second conclusion is that a network characterized
by conflicts among network actors is negatively related
to exploring as network strategy: network managers do
not choose exploring as a network management
strategy if they are responding to conflict situations.
In theory, network management is often proposed as
a way to deal with conflicts within networks, as
managers have to bridge nodes in the network and
connect to people (Huxham & Vangen, 2005; McGuire
& Agranoff, 2011). However, we did not find any
relationships between conflict and arranging and
connecting as network management strategies. We
expected that managers would search and explore
for content and information to resolve issues and
conflicts but, in reality, managers do not choose this
strategy explicitly. In the literature on mediation, joint
fact-finding is often stressed as a management
strategy (Ehrmann & Stinson, 1999); it was also stressed
in our conceptualization and operationalization of
exploring as network management strategy. Again,
we need more research to investigate and explain
this relationship in more detail, for example by
additional  qualitative—in-depth—investigations. A
possible explanation, however, is that conflicts also
make network management strategies more
complicated (especially looking for new solutions and
generating extra information as conflicts tend to focus
actors on their own interests and actors reject
additional information that does not match their own
perceptions—see Klijn & Koppenjan, 2016).

A third conclusion from our research is that network
size, as a network characteristic, matters the most. We
found that size positively influences arranging and
exploring network management strategies: network
managers choose these strategies to cope with the
(increasing) size of the network. In response to
network size, when many actors from various
organizational backgrounds (public, private, and
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societal) are part of a network, a connecting strategy is
not deployed, as it might take too much time to
become closely attached to individual standpoints
and values, and it is more salient to develop
arranging and exploring strategies. In these two
strategies, more information is collected about the
actors to understand the various perceptions of
problems and solutions (McGuire & Agranoff, 2011;
Klijn & Koppenjan, 2016). Moreover, arranging is more
appropriate, as the network manager must develop
various (ad hoc) arrangement to bring together
different actors around certain themes and tasks
(Provan & Kenis, 2008). Furthermore, connecting was
seen to be enacted more strongly in the later phases
of a project, when it is more important to build
strong actor relationships as the specific project
developments and consequences become more
salient.

Practical relevance

Our findings show that managers have to work harder
in larger networks and employ more and diverse
network strategies. Moreover, they need to spend
more time on formally organizing the network (in our
survey we called this ‘pay attention to arranging’) but
also on connecting various actors to each other and
implementing a process of exploration to find
acceptable solutions that can motivate various
necessary actors to support those solutions. However,
we also found a paradox in that in situations where
there was more conflict in networks, fewer network
management strategies were employed. In conflict
situations, a manager’'s coping strategy might be to
select certain strategies and intensify this strategy to
solve the conflict, for example by inserting more
explicit process design rules to create a safer
environment to mitigate the conflicts. Another
strategy might be to focus on increasing the level of
trust between actors rather than proceeding with the
desired solution. This could create the basis for more
solid interactions, as well as diminishing the level of
conflict.
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