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Abstract

Smart cities use integrated information and communication technology in order to help
their citizens and organizations deal with the challenges of urbanization, safety, and
sustainability. Smart cities need complex forms of governance involving a great variety
of actors. The aim of this study is to illustrate how elements of governance structures in
smart city ecosystems evolve over time, and to understand in which way these elements
enable or inhibit the success of such ecosystems in different phases of evolution. We
draw on the ecosystem literature and the smart city literature to identify governance
aspects relevant to projects with multiple stakeholders. We illustrate our framework
with extensive empirical evidence from an in-depth single case study of a smart city
initiative in The Netherlands. We find that the use of specific governance elements
varies across the phases of evolution of the smart city ecosystem. In the initiation phase,
governance structures aimed at strengthening the internal relations are key. In this
phase, elements such as trust, commitment, and common goals are important as they
help to create a common ground. In the growth phase, the ecosystem focuses on
establishing external relations with other parties, such as competitors and suppliers.
In this phase, governance elements such a co-creation strategy and a dedicated orga-
nization for promotion gain importance, as these elements facilitate communication
with external parties.
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Introduction

The interest in smart city development is growing (Komninos and Mora 2018). Studies
exploring the phenomenon broadly clarify that their interest follows from strong global
trends of urbanization that pose challenges to growing cities in terms of ensuring
continued safety, efficiency, and sustainability (e.g. Lee et al. 2014; Girardi and
Temporelli 2017). The smart city concept is seen as a way to facilitate and satisfy
citizens’, companies’, and organizations’ needs in this regard, by using integrated
information and communication technologies (ICTs) (Girardi and Temporelli 2017).
Current knowledge about smart city development is dispersed across different litera-
tures, such as the ecosystem literature (e.g. Cobben and Roijakkers 2019; Stam 2015:
Pop et al. 2018), and the smart city literature (e.g. Schaffers et al. 2011; Lee et al. 2014;
Mora et al. 2017; Fernandez-Anez et al. 2018).

In a comprehensive study, Lee et al. (2014) develop a framework to analyze smart
cities along six dimensions: (1) urban openness, (2) service innovation, (3) partnership
formation, (4) urban proactiveness, (5) smart city infrastructure integration, and (6)
smart city governance. Each of these dimensions of smart cities needs further empirical
investigation to understand which characteristics can make for smart cities to develop
and function. Specifically the last dimension, smart city governance, is identified as a
key driving force to enable smart city development (Lee et al. 2014), but smart city
governance is also an issue that is not yet fully understood (Fernandez-Anez et al.
2018). Not only scholars, but also policymakers, have identified the importance of
governance. The Dutch government, for example, calls for a better understanding of
how smart cities have to be governed at the local level (Rijksoverheid 2018). Lee et al.
(2014) argue that smart cities’ governance structure may “bring together multiple
stakeholders to drive growth and foster use of smart services” (p.84). Hence, gover-
nance is required to offer guidance to the other smart city dimensions, and to provide
room for smart cities to flourish on these dimensions.

Although contemporary literature about smart cities has identified governance
structures to be an important driving force (e.g., Lee et al. 2014; Fernandez-Anez
et al. 2018), this line of investigation is still in its infancy. What is clear though, is that
the governance mode of smart cities is not merely one of a market economy, but that
governance is a complex ordeal. Smart city governance needs to work with (and affect)
processes at various levels (Deakin 2014; Leydesdorff and Deakin 2011): national and
local policies, corporate strategies of the firms involved, academic leadership at the
universities that partner in the initiatives, and so on. Field research by Angelidou (2017)
highlights that smart cities themselves are preoccupied with the ICTs that enable their
activities, at the expense of equally important attention to policy and governance.
However, a few previous studies did focus on smart city governance. First, several
studies consider the role of specific actors in smart city governance, such as the role of
universities (e.g. Ardito et al. 2019; Ferraris et al. 2018), and the role of human resource
management practices in large firms who are involved in several smart city projects at
the same time (Ferraris et al. 2019). Second, previous studies have explored very early
stage governance in smart city projects, focusing on partner selection from the per-
spective of the firms involved (Sandulli et al. 2017) and on top-down strategy devel-
opment (e.g. Letaifa 2015). Despite these previous in-depth explorations of smart city
governance, there is a knowledge gap when it comes to understanding (a) smart city
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governance across the lifespan of projects (research to date is focused on specific stages
of smart city development), and (b) the interaction between several kinds of partners
typically involved in smart cities (rather than the one-sided perspective of a single type
of actor, usually city, university, or firm, also paying attention to more bottom-up
approaches).

In addition to contemporary smart city literature, other literature strands may also be
used to explore smart city governance. Particularly, ecosystem literature is suited to
analyze smart cities, and there are several studies of smart cities that are part of the
ecosystem literature (e.g. Angelidou 2014; Letaifa 2015). The reason is threefold. First,
the smart city resembles different kinds of ecosystems (e.g. innovation, knowledge) in
many of its characteristics, e.g.: the diversity of actors involved, goals ranging from
knowledge-related goals, to economic goals, to social goals, and the territorial scope
(Scaringella and Radziwon 2018). Second, the ecosystem literature holds findings on
governance, particularly regarding the orchestration (or leadership) of ecosystems, that
may be informative to smart cities. Third, the literatures share the same challenges
when it comes to developing an understanding of what Scaringella and Radziwon
(2018) call “life cycle guidelines for practitioners and [...] scholars” (p.74), or in other
words: What do policy makers and managers in these ecosystems and smart cities need
to do in order for their projects to be sustainable in the long run?

Hence, there is a need for research that considers smart city governance from a more
holistic point-of-view (accounting for all kinds of potential partners involved), as well
as research that integrates findings from studies across different literatures. Moreover,
current knowledge lacks in-depth understanding of the conditions that enable smart city
development, which calls for insights from experiments with smart city ecosystems and
their governance (Schaffers et al. 2011; Lee et al. 2014). Put simply, little is known
about how smart city governance is organized in practice. This is unfortunate, because
such a line of inquiry would allow us to identify the conditions that may enable or
inhibit the success of smart city development. Scholars have identified that the gap
between theoretical contributions and the sector-wide implementation of governance
has to be bridged, and they therefore call for exploratory empirical research (e.g. Lee
et al. 2014; Bolici and Mora 2015; Fernandez-Anez et al. 2018).

In this study, we intend to contribute to the smart city literature by adding to the
current understanding of factors that could enhance the effectiveness of governance
structures. Specifically, we examine the use of a wide variety of governance factors that
have been identified in the literature to stimulate smart city development (e.g. Lee et al.
2014; Fernandez-Anez et al. 2018), and investigate how their use changes as smart city
initiatives evolve over time. We pursue the following research question:

How do elements of governance structure evolve over time in smart city ecosystems
and in what way do they enable or inhibit success of such ecosystems in specific phases
of evolution?

To answer the research question, we conduct a single case study relying on extensive
interview data, observational data, and secondary data sources. In our case study we
analyze a smart city initiative called “De Kleine Aarde”. This initiative operates as an
ecosystem of various partners experimenting with innovative smart solutions for
environmental and social sustainability, and the implementation thereof. The case study
data offers a rich perspective on the use of different governance structures over time
within one smart city ecosystem.
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We contribute to theorizing about smart city governance by augmenting the smart
city literature with novel understanding of how elements of governance structures
evolve over time, as well as understanding of how these elements influence the
development of a smart city. By building upon the extant literature on the governance
of ecosystems, this research provides an initial attempt to connect the fields of
ecosystem literature and smart city literature.

The paper continues with a theoretical framework that directs our analyses of
governance structures for smart city initiatives (Section 2). In Section 3, we detail
our methodological approach, case study context, and procedures for data analysis. The
case study results are reported in Section 4. We end the paper with a discussion of the
theoretical implications that follow from the results and set out a number of directions
for future research (Section 5).

Theoretical framework
Governance for smart cities

As aresult of external events such as rapid urbanization, climate change, and increasing
population growth, governments have started to develop projects that aim to create
smart cities. This is a type of city that is able to satisfy the needs of its citizens and
organizations by using ICTs (Girardi and Temporelli 2017; Kumar et al. 2018). The
goal of a smart city is to “create sustainable value for citizens, employees, shareholders
and other stakeholders” (Lee et al. 2014, p. 83), and thereby drive cities’ overall growth
and development. The success of a smart city depends on the collective integration of
technological, governmental, institutional, and transitional components (King and
Cotterill 2007; Eremia et al. 2017). To integrate these different components success-
fully, governance models should be structured and able to design and implement
participatory decision-making processes for diverse types of actors in the city
(Novotny et al., 2014; Eremia et al. 2017).

These diverse types of actors are represented in an ecosystem. The smart city
consists of many different ecosystems that aim to provide solutions to specific prob-
lems (Kumar et al. 2018). Ecosystems consist of various individuals and organizations
that have to collaborate in order for projects to succeed. Every actor present within an
ecosystem has individual interests and reasons to contribute to the ecosystem. Within
ecosystems, the interrelations between infrastructure, society, and institutions are con-
sidered (Fernandez-Anez et al. 2018). Ecosystems for innovation can be distinguished
from other forms of collaboration, such as alliances, portfolios, and networks, by a
number of characteristics. Considering smart cities as ecosystems, the ecosystem
consists of a wider variety of partner types than many other forms of collaboration.
For example, smart city ecosystems typically include citizens, as opposed to merely
organizations. These types of partners are uncommon to other forms of inter-
organizational collaboration. Smart city ecosystems are also more service-oriented than
other collaboration forms, as their core goals relate to the transformation of the lives of
individuals in cities and the improvement of societal well-being at large. The partner-
ships in ecosystems exist longer than in some other collaboration forms, because their
common goals (e.g. reducing energy usage within a neighborhood or increasing safety
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in the city) cannot be reached in short periods of time due to their complexity. Finally,
in ecosystems, partners are more likely to engage in joint strategizing and shared value
creation and appropriation at the level of the system rather than at the level of the
individual partners (Leroi-Werelds et al. 2017; Oh et al. 2016).

Governance is particularly important to smart city ecosystem success, due to the
generally diverse set of partners. For these ecosystems to attain their goals, it is
paramount that all parties, including citizens, have the opportunity to collaborate and
develop innovations for the smart city. In order to understand and identify the relevant
elements of a governance model that is able to activate and align all relevant actors
within a smart city ecosystem, we draw on studies from different strands in the
literature, which have studied and conceptualized various factors that are used to
govern collaboration. Specifically, we start by exploring the ecosystem literature (e.g.
Cobben and Roijakkers 2019; Stam 2015; Pop et al. 2018) and then consider the smart
city literature (e.g. Lee et al. 2014; Schaffers et al. 2011; Fernandez-Anez et al. 2018).
Within the smart city literature the importance of governance has been mentioned,
though it is not fully understood yet. Within the ecosystem literature, governance has
been investigated in more detail. Therefore, both strands of literature are combined to
have a better understanding of governance within a smart city context.

In order to better understand the way ecosystems work, Stam (2015) introduces an
ecosystem model. In this model, governance can be seen as the ‘systemic conditions’ in
ecosystems that enable the creation of value from ‘framework conditions’. Framework
conditions constitute the potential to create value in ecosystems, for example, local
demand, a shared culture, and/or a physical infrastructure. In other words, where there
are opportunities for ecosystems to create value, the ‘linking pin’ needed to capitalize
on these opportunities and transform them to value is governance (i.e. ‘systemic
conditions’), according to the ecosystem model. Without governance as its linking
pin, ecosystems will not be able to create value despite their exogenous and endoge-
nous potential to do so. Systemic conditions include networks, leadership, finance,
talent, knowledge and support services (Stam 2015). Some of these conditions relate
directly to governance: Networks, leadership, and support services. In addition to this
ecosystem model, other works within the ecosystem literature have identified related
factors of ecosystem governance. Notably, Cobben and Roijakkers (2019) have iden-
tified the importance of factors such as communication, transparency, expectation
management, leadership, trust, and commitment for the effectiveness of governance
structures. Each of these factors influences the value creation and capturing within the
ecosystem by mitigating the risk of opportunistic behavior and motivating parties to
arrive at agreements about collaboration. Different combinations of these trust- and/or
control-based governance factors influence ecosystem effectiveness in different phases
of evolution.

There is a fairly recent set of studies about smart cities as a phenomenon, from
which one may distill further governance factors of interest. Notably, in their overview
study, Lee et al. (2014) collect existing insights on governance for smart cities and
identify six elements of smart city governance structures. Their work considers first the
role of a rather formal governance structure, departing from (1) an overall smart city
strategy that is to be developed and supported by (2) smart city leadership (i.e. “the
mayor’s office plus different agency’s directors within the city”, Lee et al. 2014, p.84).
This strategy is translated into (3) smart city principles and (4) performance criteria
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(Lee et al. 2014). Smart city principles refer to municipal ordinances about city
planning and urban development projects (Lee et al. 2014), which cities specify in
such a way that these may stimulate smart city related planning and development as
prescribed by the smart city strategy. Performance criteria should be used for perfor-
mance measurement for the city agencies implementing the smart city policies (Lee
etal. 2014). It is likely that different performance criteria are devised for different actors
in the initiative, as Lee et al. (2014) also propose the introduction of certain standard-
ized (5) processes and assigned roles for the development and management of the smart
city initiative. Day-to-day operations of the smart city are overseen by (6) a dedicated
organization tasked with promoting the smart city initiative (Lee et al. 2014). All these
factors and the way they are (or are not) implemented can have different implications
for the effectiveness of governance structures. Another two studies have addressed
governance for smart cities in particular: Schaffers et al. (2011) and Fernandez-Anez
et al. (2018). Both studies emphasize the key role of governance to ensure actor
involvement in the smart city. Furthermore, both Schaffers et al. (2011) and
Fernandez-Anez et al. (2018) characterize governance in smart cities as a process of
strategizing. That is, the former study calls for cooperation and co-creation strategies,
while the latter study calls for a comprehensive strategy for smart city projects to guide
both collaboration choices and innovation processes in such cities. It is only with such
strategies for innovation and collaboration that the smart cities may generate innovative
solutions to urban challenges.

Integrating perspectives on governance

It follows directly from our literature review that governance is important for smart
cities. Across the ecosystem and smart city literatures scholars have found that gover-
nance is a ‘linking pin’ between opportunities for smart city developments and
utilization of such opportunities (e.g. Stam 2015; Lee et al. 2014). Hence, governance
is required to face urban challenges by using the smart city concept. There are,
however, two important differences between these literature strands.

The first difference pertains to perspectives on leadership for smart cities. The
ecosystem and the smart city literatures identify a different sort of leader(ship). In
ecosystem literature the leadership role is attributed to an entrepreneur (Stam 2015),
facilitated by public leaders who strongly promote entrepreneurships’ importance
(Isenberg 2011). By contrast, in the smart city literature the leadership role is attributed
to one or more individuals’ working for or with city government (Lee et al. 2014). We
propose that an integration of these perspectives on leadership from the two different
literatures most accurately captures the nature of leadership in smart cities. That is,
because of the diverse nature of partners working together in smart cities, it is likely that
leadership is distributed amongst a group of individuals and/or organizations in eco-
systems, which may include entrepreneurs or citizens, as well as individuals working
for governmental or other public organizations.

Another difference between the ecosystem literature and the smart city literature is
the focus on trust and control. The ecosystem literature devotes significant attention to
understanding trade-offs between control-based and trust-based governance mecha-
nisms. Specifically, the ecosystem literature tends to focus on a combination of trust
and control, for example, via the use of commitment to create a sense of mutual trust
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alongside performance measurement. In the smart city literature, the focus is on using
governance as a way to stay in control, for example, via the use of performance
measurement.

Despite these differences in perspectives of both literatures on specific elements of
governance, the integration of these literatures yields an analytical framework that can
be used to study governance in smart cities. The output of governance is the activities in
and by the smart city initiative, which in turn affect the development and evolution of
smart cities (Fig. 1).

Dynamics of governance structures

One of the objectives of our study is to gain understanding about changes in the use of
specific governance structure elements as smart city initiatives evolve over time. We
draw on the literature on ecosystems (Thomas and Autio 2014; Moore 1993) and
clustering (Brenner and Schlump 2011) to identify three phases of ecosystem evolution.
Although different names are used for phases throughout literatures, scholars “more or
less seem to agree on the existence of three distinct phases” (Brenner and Schlump
2011, p.1365). We adapt these phases to suit smart city ecosystems, and the phases are:
initiation, growth, and maturity. Initiation is a phase in which an ecosystem is nascent,
that involves sense-making, resource-gathering, and establishment of organizational
structures for the ecosystem (e.g. Thomas and Autio 2014). It is sometimes referred to
as the phase of ecosystem birth (Moore 1993). Growth is a phase in which the
ecosystem expands rapidly, both in terms of its activities and its size (e.g. Thomas
and Autio 2014). The ecosystem may attract more partners and may also face some
competition (Thomas and Autio 2014). This phase is sometimes referred to as the
expansion phase (Moore 1993; Brenner and Schlump 2011) or the momentum phase
(Thomas and Autio 2014). Maturity is a phase in which an ecosystem has obtained

Outcomes Smart city development
A
Outputs Activities in smart city initiative
N
Leadership Strategy Dedicated SM Dev. & mgt. Performance
organization principles processes measurement
Governance
elements Co-creation Cooperation
strategy strategy
Trust Expectation Transparency Commitment C"""_“u“i' Common
management cation goal

Fig. 1 Governance affecting outputs and outcomes of smart cities (adapted from Stam 2015)
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“socio-political and cognitive legitimacy” (Thomas and Autio 2014, p.7). In other
words, the ecosystem is fully established, and directs its activities less to growth and
more to control and value appropriation, but also to continued value creation. This
phase is also referred to as the control phase (Thomas and Autio 2014) or the phase of
leadership and self-renewal (Moore 1993).

Table 1 provides an overview of different governance structure elements (factors)
that have been proposed in the ecosystem and smart city literatures to be essential to
effective governance structures in ecosystems. These factors can be grouped into three
higher order categories, namely (1) factors that concern the orchestration of the smart
city initiative, (2) factors that involve community building and strengthening of the ties
between community members, and (3) factors that result from the effective working of
other parts of the governance structure and enable further growth and strengthening of
the system. Plusses in Table 1 identify the prominence of each factor in different
phases, on basis of the literature.

During the evolution of the system different factors will gain importance. In the
initiation phase, governance is oriented at orchestration, by the generation of a common
value proposition (strategy-setting aided by leadership). During initiation, partners have
to develop their willingness to be dependent on other ecosystem partners, i.e. trust
should be built. Initiation also entails the gathering of resources and the start-up of
operations. The first operations are typically very limited; only restricted access to each
other’s resources is given. A first attempt is made at developing rules, and competitive
activity is generally still insignificant. Hence, according to the literature (Table 1),
mainly factors that pertain to orchestration, while also building trust (a resultant factor),
are used in the initiation phase of the initiative. In the growth phase, governance
focuses on managing larger numbers of participants and increasing competition.
Strategies for cooperation and co-creation are developed. Thus, most attention is
directed to factors that strengthen the community, for instance the common goals are
now stressed in order for them to be understood by all parties (Cobben and Roijakkers
2019; Robards et al. 2011), and there is attention for managing the expectations of
various actors about their own role and the results from cooperation (Caniéls and
Romijn 2008a, 2008b). Communication between parties and cooperation strategies
may result in trust and commitment to the initiative. Finally, in the maturity phase,
ecosystem governance is yet again concerned with orchestration, but now focused on
other factors thereof, such as the development of control and value appropriation.
Whereas in the growth phase the emphasis shifted towards community building, during
the maturity phase factors that are linked to orchestration of the system gain importance
again.

Method

Case study context

In the Netherlands, the smart city concept has gained interest from firms, citizens,
policy makers, public organizations and academics. This uptake in interest is a global

trend. Initially, attention was mostly devoted the application of ICTs to ‘smarten’ cities
(Jansen 2016; Albino et al. 2015). Yet smart city initiatives in the Netherlands and
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Table 1 Different governance structure elements (factors) for smart cities

Evolution of the smart city

initiative®
Higher order concept
Factor Description Initiation Growth Maturity
Orchestration
Leadership Supporting and directing individuals to contribute ++ + +
to common goal (Stam 2015; Lee et al. 2014;
Hollands 2008; Lam 2005; Angelidou 2014;
Letaifa 2015)
Strategy Strategy that is regularly revised and reviewed = ++ + +
(Lee et al. 2014; Angelidou 2014; Letaifa
2015)
Dedicated organization for Publicly recognized organization that is ++
promotion responsible for the promotion of the smart city
(Lee et al. 2014; Angelidou 2014)
Development and Standard planning and development processes,  + + ++
management processes/ clear roles, actor involvement, supply of
support services support to ecosystem (Stam 2015; Lee et al.

2014; Mortara et al., 2009; Pop et al. 2018;
Shah et al., 2006; Ferraris et al. 2019)

Smart city principles Overview of principles based on municipal + +
ordinances related to planning and
development that have to be fulfilled (Lee
et al. 2014; Angelidou 2014; Deakin 2014)

Performance measurement Clear description of criteria on how to measure + ++
performance (Lee et al. 2014; Shah et al.,
2006; Pop et al. 2018)

Cooperation strategy Strategy specifically focusing on the collaboration + +
with universities, companies, and governments
(Schaffers et al. 2011; Fernandez-Anez et al.
2018; Angelidou 2014)

Co-creation strategy Strateﬁy specifically focusing on the co-creation + +
with citizens (Schaffers et al. 2011;
Fernandez-Anez et al. 2018; Angehdou 2014;

Letaifa 2015)
Community building
Common goal Presence of a common goal that is understood ~ + + +
and supported by the group (Cobben and
Roijakkers 2019; Robards et al. 2011; Sandulli
etal. 2017; Kale and Singh, 2009)
Communication Exchanging information (Cobben and Roijakkers + ++ ++
2019; Ferraris et al. 2019)
Transparency Openness (Cobben and Roijakkers 2019) + + +
Expectation management ~Managing the variety of expectations within a + ++
collaboration (Cobben and Roijakkers 2019;
Caniéls and Romijn 2008a, 2008b; Ferraris
etal. 2019)
Resultants, enabling further growth and development
Trust Willingness to be dependent on others (group or ++ + +

individual) (Cobben and Roijakkers 2019;
Sandulli et al. 2017)

Commitment Willingness to contribute, to put effort in + + ++
something (Kale and Singh, 2009, Cobben and
Roijakkers 2019; Stam 2015; Sandulli et al.
2017)

*: Plus signs indicate to what extent factors are considered in relation to a specific phase of ecosystem
evolution in reported literature. A single plus indicates that factors are linked to a phase in some reported
literature, whereas a double plus signals links of this factor to a phase in most reported literature. Absence of a
plus indicates no links throughout the reported literature.
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globally have shifted or expanded their scope beyond the purely technological dimen-
sion, e.g. to sustainability goals (living lab Groningen) or social inclusion goals (living
lab Eindhoven) (Ministerie van Infrastructuur en Milieu 2016). At the same time,
within the Dutch context, the smart city phenomenon is subject to some criticism.
Critiques are particularly questioning the speed with which smart city concepts may
realistically be expected to be implemented in cities, arguing that “the smart city is not
built in a single day” (Zeemeijer 2017), and calling into question (cyber) security risks
associated with the smart city (NOS 2016). Nonetheless, data obtained from the
Ministerie van Infrastructuur en Milieu (2016) points to several initiatives
experimenting with smart city concepts in the Netherlands.

Our study focuses on such an experiment with the smart city concept, an initiative
called “De Kleine Aarde” (translated: “The Small World”). This initiative has existed
since 1972 in several forms and with a variety of purposes. However, today it can be
considered an experiment with the smart city concept. After going bankrupt in 2011
and subsequent unsuccessful experiments between 2011 and 2014 due to financial
setbacks, the initiative was renewed completely in 2015. The municipality of Boxtel
was the initiator, and it sought the support of several public and private partners in
redeveloping “De Kleine Aarde”. An ecosystem was developed that involved a very
diverse group of actors amongst which were several schools for secondary vocational
education, the local public water authorities, regional healthcare providers, hospitality
entrepreneurs, and one of the largest Dutch stock-listed construction firms. The goal of
the initiative is to smarten the city in terms of sustainability and social inclusion.
Although the technological dimension of the smart city is not at the core of the
experiment, the ecosystem does develop projects in the field of smart technologies,
e.g. the integration of these technologies to build a circular apartment complex and the
use of technology for marketing. According to its vision document, the aim of “De
Kleine Aarde” is to create a sustainable, self-providing community by focusing on four
different programs: The built environment, bio-based techniques and food, energy
transition, and social transition. Interestingly, despite the recent global developments
that sparked the interest in smart cities, “De Kleine Aarde’s” goals today are not far
from those with which visionary and initiator Sietze Leeflang founded the community
back in 1972. In those days, “De Kleine Aarde” was already aimed at developing small-
scale techniques to disburden the environment. Currently, the ecosystem is located at a
designated site in the municipality of Boxtel. The location fulfills educational purposes,
offers inspiration to interested citizens, provides testing facilities (living labs), and
focuses on the reintegration of people that are distanced from the labor market. In
2016, it started hosting a food garden, as well as an organization that aims at building a
network for partners in the region who are interested in sustainability and citizen
participation.

Research design

We apply an exploratory single case study design to examine the evolution of the
governance structure in a smart city ecosystem. The selected case is an exemplary case
for three reasons (Eisenhardt and Graebner 2007; Yin 2013). First, this individual case
is one of only a few examples of experiments with a smart city initiative that has existed
for several years in the Netherlands, and is unique in the sense that it pursues
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sustainability and social inclusion goals at the same time. Second, because we intend to
study evolution of governance in the initiative, it is helpful that information is available
that allows us to clearly demarcate steps in the evolution of this case and its governance
and construct timelines for analysis. Third, the size of the case is manageable, such that
it allows for rich data to be collected about the phenomenon, yet safeguards the research
from a common pitfall of theory building from case study research, which is over-
complexity (Eisenhardt 1989; Yin 2013).

Our approach can be characterized as one of studying innovation as a process-as-
observed (Garud et al. 2017), as we examine the selected case in order to identify, map,
and detail the sequence of events that has unfolded as this ecosystem experimented
with different approaches to governance over time. This design allows us to explore in
which ways various dimensions of smart city governance are employed in practice. It
enables us to answer questions related to our research question about the evolution of
governance practices over time and their impact on the success of the smart city
ecosystem. Thereby, our study aims to lay the groundwork for future studies of a more
evaluative nature (Yin 2013).

Data collection and data analysis

We triangulated data from various primary and secondary sources. The core method of
data collection was semi-structured interviews, conducted between May 2018 and
November 2018. In total, we collected data from eleven interviewees who were directly
involved in the governance of the ecosystem: board members, members of the core
team, and general partners of the ecosystem. We distinguish two phases of the
ecosystem’s development based on the literature of ecosystem evolution in order to
identify the evolution of the governance structure across these phases (Fig. 2). We
identify the initiation phase (phase 1) as the period during which the ecosystem
consisted of a core team (responsible for the daily operations) and a number of other
ecosystem partners, together preparing for the establishment of a more formal ecosys-
tem. We identify the growth phase (phase II) as the period after which a foundation
(organization) was established, and a foundation board was erected to fulfill more

Core team Board

Ecosystem Core team Ecosystem
partners partners
Phase I Phase 11

Fig. 2 Governance structures two phases of development
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strategic tasks. Generally, the interviewees held senior or middle management positions
in their organizations. The sample includes interviewees from several firms, public
organizations (including the municipality and a regional public investment fund), and
several educational institutions, all involved as partners in the ecosystem (Table 3). One
interviewee, formally tasked with leading the ecosystem, was interviewed twice (once
at the start of data collection and once to round up data collection) in order to double
check insights obtained through other interviews. The semi-structured interviews had a
retrospective nature, and were designed to cover specific themes related to the gover-
nance of the ecosystem in four components. First, we collected general information
about the interviewee’s organizational background and his/her introduction to the
ecosystem. Second, through several open-ended questions we inquired about the
interviewee’s experience of the relevant outputs of the ecosystem so far. Third, the
major component of the interview guide focused on questions pertaining to all kinds of
aspects related to the ecosystem’s governance structure. We asked questions such as
“Did you experience the same leader during the whole trajectory or was the leadership
fulfilled by different persons?”, “How diverse is the group of partners in your view?”,
“How do you experience the leader, is there a real leader?”, “Was the goal of the
collaboration determined collaboratively or was it in place when you joined?”, and
“Are there any shared cultural elements?”” These questions (and others) were used as
opening questions and depending on the interviewee’s reply, follow-up questions were
administered to gather more detailed information and illustrative examples. Fourth, we
asked questions that required interviewees to recall critical events in the ecosystem’s
evolution, such as: “How do you handle conflicts?”” and “What were your intentions to
join?” All interviews were tape recorded and all recordings were transcribed. The
average interview duration was 40 min.

Additional primary data was collected in observations of two discussion sessions
between the interviewees. Additional secondary data ranged from data obtained via the
initiative’s website (e.g. press releases, social media messages), to an internal vision
document, and data obtained via a lexical search in selected news media.

We developed and used a case study database consisting of field notes, observation
notes, case study documents, and interview data in order to enhance reliability (Gibbert
et al. 2008; Yin 2013). From this database, we analyzed the data using a starting list of
codes from our theoretical framework with initial ideas about potentially important
governance elements derived from the literature (Table 4). The coding was checked by
different experts to increase the construct validity. From the coded data, we composed a
case summary detailing the evolution of governance practices in the ecosystem over
time. This summary aimed to condense the meaning of the larger transcription into an
identification of the main themes that emerged from the interviews (data reduction).
Then, the data was coded manually, and eventually displayed in a table (Miles and
Huberman 1994; Saunders et al. 2009).

Results
The results of our analysis of the smart city ecosystem experiment “De Kleine Aarde”

are summarized in Table 2. The table shows the theoretical factors (e.g. leadership,
strategy) organized along the three higher-order concepts (orchestration, community
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building, and resultants), underlying ecosystem governance as put forward by the
existing literature and integrated within our theoretical framework. We provide illus-
trative excerpts from our case study data (i.e. interview quotes and excerpts from
secondary data), in relation to each of the governance factors and for each phase of
the ecosystem’s evolution. Furthermore, Table 2 provides information as to the en-
abling or inhibiting influence of governance factors on the effectiveness of the ecosys-
tem and its partners in terms of reaching the set goals. The findings will be discussed
for each phase separately.

Initiation phase

With respect to the leadership dimension, the interviewees note that although there is
one partner who coordinates and facilitates the ecosystem (also supported by strategy
documents), this partner is not regarded as a leader. One interviewee notes that there is a
person who concentrates on the vision for the common goal, next to a facilitator/
supporter. The focus in this phase is more on coordination and facilitation rather than
true leadership.

With respect to strategy, a vision document was developed in which the partners
collaboratively framed their common strategy. Despite the vision document and the fact
that partners saw eye-to-eye at the time in relation to the higher-level goal of the
ecosystem (interviewee 4 mentions to this end: “The higher goal has been developed in
collaboration; everyone committed”), partners did not feel aligned with respect to their
strategy. Some partners feel that the vision document was written behind a desk with a
select group of people rather than in collaboration and with everybody involved.

Smart city principles constitute another, contextual factor for effective governance
of smart city ecosystems, and refer to the presence of a stimulating regulatory envi-
ronment for smart city planning and development that is supported and enacted by
relevant governments and related agencies. Based on information from secondary
sources this dimension can be categorized as an enabling factor of the effective
governance of this particular smart city ecosystem. Specifically, at the regional level,
smart city principles and guidelines have been developed and the necessary funds have
been secured to enable support for the initiative. This is in line with national smart city
principles that are being developed by the Dutch government.

At the time of initiation, ecosystem partners had started to develop a cooperation
strategy in the form of a partnership agreement. An interviewee noted that this
partnership agreement functioned as a letter of intent for him (Interviewee 10). To
enable the development and presence of a cooperation strategy, key persons were
invited to share dinners and meet, in order to stimulate the development of trust and
commitment among partners. Despite the fact that the development of a cooperation
strategy commenced, there were still quite a few steps that had to be taken in order for
this strategy to enable effective governance, such as the effectuation of contracts and
the insurance of commitment to the contracts among all partners.

When the “Kleine Aarde” was started, the common goal was described in an
internal strategy development document. There was no consensus among participants
as to whether this was a participatory project or not. Some interviewees felt that the
common goal was developed with all ecosystem partners (“The higher goal has been
developed collaboratively.” (8)), whereas other interviewees felt that they were not able
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to participate in the formulation (“The higher goal is not developed collaboratively.”
(11)). Although a common goal was clearly present, it was not unanimously supported
by the group of participants.

Another factor influencing the effective governance of smart city ecosystems is
communication. Our evidence suggests that communication received quite some
attention in this phase to create a sense of community among ecosystem partners and
the external environment, as well as to initiate the collaboration. Interviewee 1 notes
that this was to establish trust: “[I] knew a number of partners well, but at the start
[there was a] focus on creating trust to create a feeling of cohesion with all partners”. In
this particular phase, communication is therefore an enabling element.

Trust is a governance element that is influenced by some of the other dimensions
that have been described above. The literature shows that trust can serve as a very
strong enabler of ecosystem effectiveness as it stimulates lasting, mutually beneficial
relationships among partners (e.g., Sandulli et al. 2017; Cobben and Roijakkers 2019).
In some cases, trust can even serve as an effective alternative to control-based gover-
nance structures to align partners in working towards common ecosystem goals. The
establishment of trust has received significant attention in initiation (“Using key
persons that know other persons well, let them eat together, let them discuss together
can result in the creation of trust.” (1)). Ecosystem partners feel that “The collective is
intrinsically motivated to do something at the “Kleine Aarde” (8).

Finally, studies show that commitment is an important dimension determining the
governance of ecosystems for smart cities (e.g., Kale and Singh, 2009, Sandulli et al.
2017). In the initiation phase, ecosystem partners felt motivated and enthusiastic
(“Positive first impression about the partners, the intention is absolutely there.” (8)).
Yet there were some important people who chose to leave the ecosystem. Secondary
data shows that commitment was also documented in a common vision and partnership
agreement, though some partners saw these documents as letters of intent rather than
agreements set in stone.

Although we found evidence of several governance factors from our theoretical
model, several factors from our framework were not (yet) identified in the initiation
phase. A dedicated organization for promotion, for example, was not found in the
initiation phase. This factor is likely to receive attention only in the growth phase,
which is consistent with the innovation ecosystem literature on evolution and ecosys-
tem phases. Related to the lack of a dedicated organization for promotion is the lack of
a co-creation strategy;, in the first phase the focus was on internal cooperation rather
than co-creation. In a similar vein, performance management was not a focus area of
the ecosystem’s governance during initiation as value appropriation is likely to occur at
a later stage. Development and management processes were not fully present, though
some attention was paid by the ecosystem partners to a first definition of roles,
responsibilities, and actor involvement. Despite the intention to have these processes
in place, interviewees note that interactions occur without an obligation. As such, and
in relation to a lack of well-established roles, responsibilities, etc., we also did not find
any evidence of the presence of expectation management. Partners have different
expectations of each other and the ecosystem depending on whether they are a public
organization, an educational institution or a company. At the time, little effort was
devoted to clarify these backgrounds and reach a common understanding. Last, internal
transparency was not specifically mentioned. While quite a few documents (e.g.
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documents explaining what the ecosystem entails and sets out to achieve) within our
database of secondary sources point at the importance of external transparency and
openness, within “De Kleine Aarde” smart city ecosystem experiment, no interviewee
mentioned activities to establish internal transparency.

Growth phase

When it comes to the governance factor of leadership, interviewees note that clear
leadership during the growth phase was still not present. They consider this an
inhibiting factor: “A dedicated (project) leader is required for success” (10). While
there are parties within the ecosystem that could be considered leaders (i.e. the
coordinating, facilitating partner, the chairman of the board of the foundation, or the
location manager), they are not viewed as such by ecosystem partners.

In terms of strategy, some partners feel committed to the ecosystem’s strategy while
others do not, depending on the extent to which they were able to contribute to the
formulation of a common strategy in the initiation phase. In the growth phase, strategy
can be expected to go beyond the design of the smart city initiative and move towards
implementation aspects. Partners note that: “In general, all partners are thinking in the
same direction regarding overarching themes. But, as soon as it is about implementa-
tion and specific tasks, people look only at their own benefits” (9). As such, the status
of this particular factor is inhibiting ecosystem effectiveness during growth.

As soon as internal relations are established, a dedicated organization for promotion
that can manage the ecosystem vis-a-vis its external environment becomes important. In
our case, we find a core team that consists of a formal project leader, a quartermaster, a
firm representative, and an educational organization representative. The core team is
endowed with the skills and the authority to develop the smart city, and it is acknowl-
edged as such by outside parties. Interviewee 1 points out: “There is core team
consisting of the educational organizations, housing corporation, me (local development
company), and a daily operational leader that together are responsible for the day-to-day
operations.” The fact that this team with the necessary skills and responsibilities is in
place, and the team is recognized as the dedicated organization by the municipality,
points at this dimension constituting an enabling factor of ecosystem effectiveness.

Similar to the initiation phase, development and management processes received
some attention in the growth phase. Secondary data shows that roles, responsibilities,
and actor involvement have been defined. Although there had been a partnership
agreement which was signed by all parties, after a while it became clear that this
partnership agreement was not suitable to sustain the growth of the initiative. A number
of organizations that signed the partnership agreement were not allowed to take
financial risks nor were they allowed to handle external cash flows. At the end of
2017, a foundation was established to solve these issues. This was seen by all as the
start of phase II, the growth phase. The foundation is governed by a board, consisting of
a chairman, secretary, and a member. We find that the establishment of the foundation
has clarified roles and responsibilities to some extent: “At first the partnership agree-
ment was sufficient, but over time when also money became involved, a foundation
was required” (3). While highly improved upon over time, this factor still needs further
development and cannot be considered an enabling factor yet: “Everything is still
without an obligation” (9).
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Comparable to the initiation phase, also in the growth phase, “De Kleine
Aarde” partners have not yet established any formal (output) performance
criteria to measure the partners’ contributions and progress towards the strate-
gic goals of the ecosystem. For now, performance is measured based on input
control as interviewee 1 exemplifies: “An example of a rule is if someone gets
a task, develops a business case and the core team decided whether it is
sufficient”. A more claborate performance measurement system based on input,
process, and output control and corresponding key performance indicators
would turn this factor into an enabling factor for “De Kleine Aarde”. Such a
system would allow for forging more focused, effective actions towards strate-
gic goals.

Evidence (both interview quotes and secondary data) with respect to the cooperation
strategy points at the positive evolution of this governance factor during the growth of
the smart city. While there are still points for improvement, the strategy with respect to
partnering is shown to gradually contribute to governance, as partners report that they
are more aware than they were before of what is expected from them: “First the vision
document was developed, then the partnership agreement was developed and eventu-
ally a foundation has been started” (1). Still, some interviewees note that quite some
steps have to be made to develop a cooperation strategy that fully connects all partners.
They point to fragmentation between several isolated (groups of) partners. Whereas
progress has been made in the development of the cooperation strategy, the co-creation
strategy has only just been started. While efforts have been made to actively involve
citizens (see secondary data sources in Table 2), these activities do not seem to have the
expected effects yet: “The users are frustrated” (11).

The next factor refers to the presence of common goals. A common higher-
level goal was formulated in phase I (“The higher goal has been developed
collaboratively.” (8)). However, some partners’ commitment to this goal seems
to have dwindled over time (“I understand and support the higher goal, but I
am not that enthusiastic as others.” (6)). Furthermore, the establishment of
commonalities is still in need of further development: “[There is] no common
culture; the members of the management team have seen each other on a single
occasion this year.” (5). This may be related to one of the previously described
factors where we found that the implementation of strategy is still lacking and
key output indicators have not yet been formulated. Thus, the lack of common
goals currently works as an inhibiting factor.

Whereas communication received quite some attention in the initiation phase, and
could be seen as an enabling factor, things have changed for the worse during the
growth phase. Over time, going from phase I to phase II, communication has received
less attention, resulting in a decrease in trust among partners. As one interviewee notes:
“The collective is less collective than the name would imply; the only thing that
connected them was the location” (2). As such, the neglect of this factor inhibits
ecosystem development.

Another factor in our theoretical framework is transparency. Internal transparency
among partners is in need of improvement. Whereas in the initiation phase the presence
of internal transparency was not specifically recognized by interviewees, this started to
concern interviewees only during the growth phase (“Pain points [are] not open on the
table.” (5)). This is possibly related to partners lacking a sense of common goals in the
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short run. While transparency currently functions as an inhibiting factor, partners
acknowledge the need for more openness to increase the likelihood of success of the
ecosystem: “Openness and transparency is difficult, but important for success.” (4).

Expectation management seems to have been neglected within “De Kleine Aarde”,
not only in the initiation phase, but also in the growth phase. Over time, little effort was
made to clarify backgrounds and reach a common understanding of where each partner
is coming from, thus managing expectations with respect to each partner’s behavior
within the ecosystem. Interviewee 7 points at the tensions among ecosystem partners
resulting from mismatched expectations: “There is a tension that companies are quicker
in decision-making than public organizations.”

While the establishment of frust has received significant attention in phase I (“Using
key persons that know other persons well, let them eat together, let them discuss
together can result in the creation of trust.” (1)), the lack of clear leadership, the lack
of short-term, attainable goals, the lack of understanding for different partners’ organi-
zational backgrounds, etc. in phase II may have resulted in halting trust development.
Interviewee 4 summarizes this as “there are differences in how I trust partners.”
Interviewee 2 adds: “The way in which one educational organization started the project,
made me hesitate.”

Similar to trust, commitment has also decreased during the evolution of “De Kleine
Aarde”, thus starting to act as an inhibiting factor. Interviewee 3 states: “At first
everyone was very enthusiastic”. Interviewee 9 mentions the following regarding a
decreasing commitment in phase II: “I think we potentially have the right knowledge
in-house, but there are differences between people in whether they are inspired to
deliver it.”

Overarching insights

We found that during the evolution of the smart city the focus shifted from
certain governance elements to others. Furthermore, we found that the character
of the attention that is required by some governance elements needs adaptation
over time. For example, although there is a continuous need for leadership
throughout all phases of evolution, our case study results demonstrate that a
different kind of leadership is required in each phase. In the initiation phase,
the need for leadership takes the form of a need for relationship building, while
in the growth phase a more controlling leadership is required. This is related to
the increasing needs of setting, advocating, and checking performance measures
as the ecosystem grows.

The evolution of “De Kleine Aarde” demonstrated that overlooking a certain gover-
nance element in the initiation phase, or neglecting an element in the growth phase, has
negative consequences for the success of the smart city as a whole. This is so because,
governance elements are interdependent. The neglect of one element can reverberate
throughout the ecosystem, and may potentially lead to its demise. For example, a clear
and shared strategy (devised of in the initiation phase) is crucial for the development of
performance measurement and management processes (to be developed in the growth
phase). Moreover, “De Kleine Aarde” showed that in order to establish a strategy that is
widely accepted during the initiation phase, it is important that there are governance
elements in place that generate the trust and commitment of partners.
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Discussion and conclusion
Summary of results

This study contributes to the literature by investigating how governance elements
are used within a smart city ecosystem. We have integrated different literatures to
study a rich, single case of a smart city initiative. Our findings and their theoret-
ical implications are twofold. First, we find that across different phases of
ecosystem evolution, different sets of governance elements are used to effectuate
development of the smart city (Fig. 3), and we thus identify the governance
elements that go together in each phase of evolution. Second, we contribute to
the literature by illustrating the interconnectedness of governance elements. That
is, our results indicate that governance elements interact, influencing each other’s
effectiveness in stimulating smart city ecosystem development. In other words, we
propose that having the set of governance elements in place in its corresponding
phase of evolution goes above and beyond having just some of the elements that
are to be part of said set in place.

Initiation phase Growth phase
Focus on development and Focus on development and strengthening of
strengthening of internal relations external relations
EER
% v
£ Enabling governance elements Enabling governance elements
e  Transformational leadership e  Transactional leadership
e Cooperation strategies, e Co-creation strategies
communication, commitment, trust e Dedicated organization for promotion
and transparency need special e  Performance measurement
attention
e Goal setting Inhibiting governance elements
e  Absence of leadership
Inhibiting governance elements e Absence of goal setting or adaptation
e Lack of expectation management of goals
e  Absence of focus on communication,
commitment, trust and transparency
e  Absence of expectation management

Essential in both phases

e  Setting common goals has to start in the initiation phase and needs to continue during
the growth phase. There is a tendency to neglect goal setting in the growth phase.

e Communication, commitment, trust and transparency need continued attention during
growth phase

e Smart city principles

e  Establishing a joint overall strategy

e Development and management processes

Fig. 3 Enablers and inhibitors in each phase
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Figure 3 presents our findings regarding two different sets of governance elements
across phases of evolution. In the initiation phase the focus is on strengthening internal
relations. In the growth phase governance elements that are used aim at developing
external relations with, for example, co-creation partners.

Discussion and theoretical contribution

An important result of our study is that the exact content of governance elements
can change over time as the smart city evolves. This finding was especially
prominent with respect to the factor leadership. We found that in the initial stage,
leadership should be more informal and transformational in nature (e.g. the
leader(s) should be coordinating and facilitating others, rather than controlling
and reviewing others), while in the growth phase the role of leadership changes.
Then, leadership of a rather formal and control-based nature is essential for
success. We also found that other governance factors, such as cooperation
strategies, communication, commitment, trust and transparency need special at-
tention during the initiation phase. This pattern of results is consistent with what
is known from the leadership literature. In the initiation phase, leadership of a
transformational nature may be conducive to success. The leader has the role of
inspirator and stimulator (e.g. Rosing et al. 2011). To sustain the success of the
system during the phase of growth, more transactional leadership (exchange-
based leadership with reward based on performance measurement; e.g. Rosing
et al. 2011) needs to be exerted. A possible reason for this change in the
governance element over the evolution of the system may be that in an early
phase more creativity and innovation is required to start up and design the smart
city, whilst during the growth phase governance becomes more and more com-
plex, as additional partners join and want to create and capture benefits for
themselves. Interestingly, this finding contradicts findings of other smart city
studies, which claim that initiators should exercise strong leadership, via goal-
setting and performance measurement, from the start (Paskaleva 2009; Bolici and
Mora 2015). Yet these studies also pose that leadership at the start is needed
mostly to promote the initiative and to convince parties to collaborate (Paskaleva
2009; Bolici and Mora 2015), which corroborates with our findings. Transforma-
tional leadership is likely to be most suited for activities such as strengthening
internal relationships. In contrast, we see in our study in the growth phase a set of
governance elements that is linked to more transactional leadership, such as co-
creation strategies (where partners intend to create and capture value), dedicated
(formal) organizations for promotion of the smart city, and a large role for
performance measurement activities. Nonetheless, governance elements that
were essential during the initiation should not be abandoned after the initial
stage, instead these strategies should be nurtured as the smart city continues to
grow.

The implications of these findings provide a new perspective on studies that are
critical on smart city initiatives. Calzada and Cobo (2015) question the idealistic smart
city concept, which assumes that actors in smart cities collectively develop an eco-
nomically prosperous and socially justified ecosystem without much need for clear
leadership (Jacobs 1970; Welter 2003), and call for top-down approaches instead. Our
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case study’s results rather take the midst between these extremes: Top-down leadership
is not required (or may even be counterproductive) during the initiation, but that is not
to say that there should be no leadership. Rather, we propose that different leadership is
needed in the initiation phase (transformational) and the growth phase (transactional),
and that these elements should be accompanied by further, related governance
elements.

Cooperation strategies and co-creation strategies are also important in the growth
phase to develop the external relations that are crucial for the success of an ecosystem.
We find that setting common goals has to continue during the growth phase. Our case
study illustrated that there is a tendency to set goals in the initiation phase, however,
over time these goals tend to be forgotten or to become outdated. For successful
ecosystem development it is required that partners continue to set and adapt goals
when an ecosystem starts to grow (Usman et al. 2018). Hence, it is important to have
both short-term and long-term goals, to warrant that ecosystem partners remain focused
and motivated during the growth phase of the smart city. This finding is in line with
innovation system studies that argue that dissimilar partners need to be united through
common goals (e.g., Pullen et al. 2012; Cani€ls and Romijn 2008a; Robards et al.
2011).

Although communication, commitment, trust and transparency may receive
quite some attention in the initiation phase, our case study shows that these
governance elements tend to be neglected to some extent in the growth phase.
In our case study this turned out to be hampering the growth of the smart city
initiative. Extensive research in related fields has shown that in the close
interaction between actors tacit and informal knowledge is exchanged, which
is essential for building relationships and generating trust (Hoogma et al. 2002).
Communication also helps to reduce uncertainty and complexity that are inher-
ent in radical innovation projects such as smart city initiatives (Hollands 2008;
Caniéls and Romijn 2008a, 2008b; Mora et al. 2017).

We found that smart city principles are crucial for the success of an ecosystem,
independent of the phase. It is important that the local government is supported
by other governments (e.g. regional, national or international governments) by a
stimulating regulatory environment for smart city planning and development.
Relatedly, results show that in both the initiation and the growth phase a clear
strategy should be present which is developed in collaboration with all partners
involved. Only when a strategy is widely supported and goes beyond simple
intentions, partners will feel committed and willing to contribute. Our study
nuances the findings by Bolici and Mora (2015) that show that smart city strategy
has to be aligned with the strategic framework of the city. Specifically, we find
that development and management processes are important to provide ecosystem
partners the guidance and structures that they need to move beyond simple
intentions into actual solutions in both the initiation and growth phase.

Only after the strategy is clear, formal (output) criteria can be set to measure
each partner’s contribution and progress towards strategic ecosystem goals and
performance measurement is possible. Furthermore, our study demonstrates that a
dedicated organization for promotion can only function after internal relation-
ships are established. Hence, we find that only in the growth phase there is a role
for this governance element.
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Implications for policy and practice

We can derive two policy implications from our study, both related to our findings that
in each phase of development, different elements need special attention. That is, apart
from some factors that need continuous attention (e.g. trust and commitment), the
initiation phase and the growth phase will each require a rather unique approach. First,
policy makers and leaders of smart cities should direct financial stimuli to different
governance elements over time. One example of these changing accents is the need for
policy makers and leaders to re-evaluate the smart city goals moving from one phase to
the other. Another is that during the phase of growth, financial stimuli should help the
ecosystem to act upon, for example, performance measurement. Second, we recom-
mend policy makers to consider that (individuals from) different types of organizations
(private and public) could take the lead along the development continuum. In the
initiation phase, potentially any partner with legitimacy in the eye of the beholders (i.e.
the other ecosystem partners) could take the lead. Our case study illustrates how none
of the individuals in a leadership role during initiation of “De Kleine Aarde” were
actually perceived of as the transformational leader the other partners were looking for.
During growth, we have seen the need for transactional leadership, which means that
the partner who is in the lead should somehow have the authority over other partners to
measure performance, and to reward or penalize accordingly. Policy makers and leaders
should consider to whom leadership should be attributed in each phase of development.

Limitations and direction for future research

This study comes with three limitations that may inform future research. First, several
limitations are connected to the research design and sample. The current study is based
on single case study data. Although this allowed us to trace governance in the smart city
initiative as it unfolded in-depth, it limits the generalizability of our findings. Future
studies should seek to examine governance across additional smart city ecosystems.
Furthermore, our case study data is limited to two phases of ecosystem evolution, i.e.
initiation and growth. The case that was studied did not yet exhibit any characteristics
of an ecosystem in the phase of maturity. It would be interesting to collect data on cases
that are in a maturity phase of their existence, not in the least because Lee et al. (2014)
point to an evolving role of public and private actors in smart cities over time, with
private actors holding a more central position only in mature phases, and public actors
having a focal role in earlier phases of development. Additionally, it may be relevant to
include cases of smart cities that cease to exist or do not reach certain phases of
evolution (failure cases), in order to get a better perspective on inhibiting governance
elements in particular.

Second, our findings imply that different governance elements may interact. There
may be trade-offs, substitution effects, and/or interaction effects. Ecosystem literature
does not focus on understanding the interaction between dimensions, let alone the
differences in importance for phases of evolution. Archival research or survey research
may be able to test such relationships between variables.

Third, our study demonstrated that the lack of expectation management and align-
ment of expectations of different actors within the initiative was perceived as an
inhibiting factor throughout both phases. Future research could focus on ways in which
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different expectations from various actors can be aligned. What processes are condu-
cive for aligning expectations? In this respect, it may be worthwhile to build on
literature about Strategic Niche Management (e.g., Caniéls and Romijn 2008a), which
is an approach designed to facilitate the introduction and diffusion of radically new
sustainable technologies through societal experiments. Convergence and alignment of
expectations of participating actors is one of the key niche processes that receives
attention in Strategic Niche Management (Caniéls and Romijn 2008b).

Conclusion

This research shows the importance of governance for smart city initiatives. We present
an overview of how governance elements are used in different phases of evolution and
how they influence smart city ecosystem development. Certain governance factors such
as the establishment of a common goal, a joint overall strategy, and an internal
cooperation strategy are likely to be beneficial to ecosystem effectiveness in the
initiation phase. As the ecosystem grows and starts to position itself vis-a-vis its
environment other factors may need more governance attention, e.g. the establishment
of a dedicated organization for promotion and a co-creation strategy. Factors such as
performance measurement will be more likely to influence ecosystem effectiveness in
maturity where value appropriation becomes more prevalent. Leadership, effective
processes, smart city principles, communication, transparency, expectation manage-
ment, trust, and commitment are important governance elements throughout an eco-
system’s evolution. In addition, we found that these dimensions influence each other’s
effectiveness in reaching smart city development goals. Based on our findings, we
conclude that governance elements are used differently during the evolution of a small
city ecosystem and some governance elements interact.

Appendix A

Table 3 - Overview of interviewees

Interviewee Role Organization

1 Senior manager Governmental organization
2 Director Governmental organization
3 Senior manager Governmental organization
4 Director Company

5 Director Company

6 Director Educational institution

7 Senior manager Educational institution

8 Director Educational institution

9 Middle manager Governmental organization
10 Senior manager Educational institution

11 Middle manager Company
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Appendix B

Table 4 - Overview of factors and corresponding codes

Factor Code(s)

Leadership Coordinating role
Leader
Visionary thinking
Taking the lead
Facilitator
Coordinator

Strategy Vision document
Goals
Strategy description
Vision
Strategy implementation
Same direction

Dedicated organization for promotion Steering group
Board
Core team
Working group
Promoting

Development and management processes Roles
Agreement
Planning
Projects
Contracts
Operations

Smart city principles Agreements
Vision
Mission
Performance measurement Metrics
Criteria
Objectives
Cooperation strategy Partnership agreement
Letter of intent
Common activities
Team feeling
Collaboration details

Co-creation strategy Participation
Inclusion
Involvement

Common goal Same goal
Higher goal

Vision document
Common culture

Communication Openness
Current situation
Connections
Meetings
Mail/phone

Transparency Openness
Sharing documents
Sharing information
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Table 4 (continued)

Factor Code(s)

Distance leader and actors
Social media

Expectation management Openness
Communication
Transparency

Trust Letter of intent
Understanding
Motivation
Shared activities
Willingness
Honesty
Commitment Resources
Membership
Intentions
Fulfilling agreements
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