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A B S T R A C T   

The background for this study is a two-year smart city cluster project, called Ready for Smart Growth, which 
included various smart city projects in 22 municipalities. This study’s novelty lies in the context of its analysis 
and theoretical contribution, which outline an identification of the complexity, advantages and barriers that 
smart city project managers perceived in an ongoing smart city cluster project. Further, a definition for a smart 
city project is suggested. This research is within a case study methodology, and was based on a mixed method 
approach that employed nine key informant interviews and two questionnaires. The results revealed that the 
project managers perceived different needs and goals within the context of smart city innovation and realization. 
The project managers perception of smart city was mainly within a smart economy and smart governance 
perspective. However, the project managers also criticized the relatively less focus on public participations and 
dialogue-oriented smart city solutions. The perceived major barriers to real smart city implementations were 
regulations; silos; and the choice of stakeholders, including companies promising too much. The major advan-
tages include the different perspectives and types of knowledge of various stakeholders.   

1. Introduction 

The background for this study material was a two-year (2017–2018) 
smart city cluster project in Greater Copenhagen, Denmark, called 
Ready for Smart Growth, which included various smart city projects in 
22 municipalities. The project’s overall aim was to enhance munici-
palities’ competencies in computer-driven urban development and 
smart city innovations, as well as to create networks and encourage 
knowledge sharing among the municipalities in the context of acceler-
ated smart city development. Ready for Smart Growth was organized 
along four themes: municipal strategies, smart streets, intelligent street 
lights, and smart waste innovations. The project’s description posed the 
following question: “How can municipalities make smart cities into a 
good business model in which crossover and qualitative benefits are 
included in the economic considerations, and how this can be docu-
mented within the city as a tool for knowledge?” The project’s aims 
included the overall perspective that qualitative benefits, knowledge 
sharing, and interrelations (crossover effects) can be key drivers for 
smart cities. This approach is similar to a holistic interpretation of smart 
cities, highlighting that their development depends on a balance and 
diversity among human, social, cultural, environmental, economic, and 

technological factors (Edvinsson, 2006; Giffinger et al., 2007; Hollands, 
2014; Mora et al., 2019). The perspective that treats the city as a tool for 
knowledge (Edvinsson, 2006) also includes the view that the munici-
palities, universities, companies, and other project stakeholders can, 
because of their diversity, facilitate synergistic interventions and in-
novations. As a possible innovation approach, the city as a tool for 
knowledge can also be described in multifaceted and complex devel-
opment policies within smart city values, and it is often linked to a so-
cietal context that includes short- and long-term challenges for the city. 

Within the considerable and rapidly growing body of existing smart 
cities literature (Lim et al., 2019), there is a lack of studies in which a 
smart city cluster project is evaluated formatively during the project 
based on the project managers’ perceptions of advantages and barriers 
using the context of a recent included analysis. Previous studies 
described barriers and challenges that public governments face during 
smart city development (Caird, 2018; Ferraris et al., 2020; Hollands, 
2014), similar to the Ready for Smart Growth organization and project. 
However, these barriers have most often been described from either 
policy-making perspectives (Crivello, 2015; Dekker & Van Kempen, 
2004; Kumar et al., 2020; Lytras et al., 2019; Wathne & Haarstad, 2020) 
or citizens’ perspectives (Batty et al., 2012; Bovaird, 2007; Cardullo & 
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Kitchin, 2019; Gabrys, 2014). The project manager perspective within 
smart cities has also been studied and has included diverse approaches 
within, for instance, entrepreneurship, innovation, risk priorities, 
stakeholders, and HR management (Edvinsson, 2006; Ferraris et al., 
2019; Ferraris et al., 2020; Ferraris, Santoro, et al., 2018; Joshi et al., 
2016; Sandulli et al., 2017; Söderström et al., 2014). However, these 
studies’ foundations often lack very specific (local) and ongoing smart 
city technology implementations. This study’s novelty lies in the context 
of its analysis, which examined the advantages and barriers that smart 
city project managers perceived in an ongoing smart city cluster project. 
The project managers implemented policymakers’ visions, ideas, and 
goals in real life. By examining how these visions were perceived, 
realized, and acted on in very local implementations, there is potential 
for new insights and information aimed at effective smart city de-
velopments and evaluation. Furthermore, this paper contributes to the 
theory by outlining some of the complexity that project managers face 
within ongoing smart city projects, including engagement and motiva-
tion. Further, this study will contribute with a suggestion for a definition 
of a smart city project. The study’s research question was as follows: 
Which advantages and barriers do smart city project managers perceive 
within the Ready for Smart Growth smart city project? 

The paper is structured as follows: Section 2 provides an overview of 
the previous literature, with a special focus on difficulties related to 
evaluating smart city projects. Section 3 introduces the context of 
analysis and theoretical contribution, including an identification of the 
complexity in an ongoing smart city project from a project manager 
perspective. Section 4 presents the material and methods, including the 
methodology, participants, case selection, procedure, and data analysis. 
Section 5 reveals the results in four subsections. Section 6 contains the 
discussion and conclusion, and Section 7 concludes the paper and out-
lines the limitations and future work needed. 

2. Previous literature 

Converting cities into smart cities has been a substantial focus in 
recent years. There are many different small-, medium-, and large-scale 
projects, organizations, perspectives, aims, and strategies related to 
smart cities. Most urban smart governance today recognizes that it is not 
just about information and communication technology (ICT) develop-
ment and implementation within a city (which was the main focus when 
the term smart city was first used in the 1990s), but also includes eco-
nomic, governmental, social, and environmental (sustainable) aspects. 
However, cities often claim to be smart without defining what this 
means or offering evidence to support such claims (Hollands, 2008; 
Huovila et al., 2019). Many perspectives and definitions of the smart city 
concept are employed (Albino et al., 2015; Anthopoulos, 2017; Caird, 
2018; Hollands, 2008, 2014; Huovila et al., 2019; Lim et al., 2019; Song 
et al., 2017). For the same reasons, many challenges arise when evalu-
ating smart city projects (Akande et al., 2019; Caird, 2018; Huovila 
et al., 2019; Pereira et al., 2017). One such problem is that there are no 
standardized smart city evaluation frameworks for measuring a city’s 
performance (Caird, 2018), although there is extensive ongoing work 
within the ISO standards (e.g., ISO ISO37100 and ISO37101). Many 
frameworks, attempts, and models are already used as indicators for 
smart city evaluations (Akande et al., 2019; Caird, 2018; Huovila et al., 
2019; Kourtit et al., 2012; Pereira et al., 2017; Sharifi, 2019). These 
evaluations focus on assessing cities’ capabilities as instrumented, 
interconnected, and intelligent. This focus implies that there are already 
given stages or phases in the process, an ICT development, and some 
cross-evaluation criteria (Caird, 2018). However, this might not be the 
case, so previous challenges related to the evaluation of smart cities 
emphasized that there is no universal approach to smart city develop-
ment (Albino et al., 2015; Caird, 2018, Kumar et al., 2020; Paskaleva 
et al., 2018). It is a tremendous challenge to build evaluation frame-
works for smart city projects because their parameters are not compa-
rable and because they are often ongoing or pilot projects. For example, 

challenges include representing the complexity of dynamic, evolving, 
open, and unbounded urban systems; the interrelationships between 
slow-changing urban forms and faster changing urban flows; and the 
interacting social, economic, political, technological, and environmental 
factors (Arnold, 2004; Caird, 2018). Furthermore, smart city projects 
and organizations differ from country to country. Therefore, it is also 
difficult to compare smart city projects across countries. There can be 
considerable differences in demographics, country size, infrastructure, 
political decision-making, funding, technology levels, prices, regula-
tions, and smart city alternatives. 

Instead, this paper follows other authors’ suggestions (Albino et al., 
2015; Caird, 2018; Coulson et al., 2018; Edge et al., 2020; Ferraris et al., 
2019, 2020; Hollands, 2008, 2014; Kitchin, 2015; Kumar et al., 2020) to 
focus on the specific contexts of specific projects and to go beyond large, 
standardized key performance indications. However, this paper does not 
focus on citizens’ perceptions (Edge et al., 2020; Caird, 2018; Lytras 
et al., 2019; Mora et al., 2019; Pereira et al., 2017; Praharaj & Han, 
2019). Instead, it focuses on the project managers, which the following 
section introduces in detail. 

3. Context of analysis and theoretical contribution 

The following context of analysis and theoretical contribution 
identifies some of the complexities that project managers face within 
ongoing smart city projects with included case examples from the Ready 
for Smart Growth project. Fig. 1 identifies the complexity in an ongoing 
smart city project from a project manager perspective. The identification 
implies three factors; one internal at the municipal level (labeled in-
teractions in the municipality), as well as two external factors, or staging 
from above, labeled societal and city challenges and foundation. It is 
important to emphasize that the identification is dynamic in terms of 
place, time, and context. 

3.1. Challenges, visions, and smart city projects 

Smart city projects often derive from visions of life enrichment for 
those who live, work, visit, or lead the city (Anthopoulos, 2017; Edge 
et al., 2020; Galati, 2018). These visions are mainly based on the current 
contextual societal and city challenges, which can include complex 
pressures on environments, infrastructures, buildings, networks, and 
resources (Buck & While, 2017; Lim et al., 2019; Lytras et al., 2019). 
Policymakers often form these visions within the complex dynamics of 
the city’s development, but the literature has sometimes criticized such 
visions as anticipatory visions and self-fulfilling prophecies (Sadowski & 
Bendor, 2019) that could result in the co-production of political orders 
and technoscientific projects (McNeil et al., 2017) or the corporate smart 
city (Hollands, 2014). There are many perspectives within the public 
governments in terms of smart city visions, including both innovation, 
entrepreneurship, and barriers to achieving these visions (Appio et al., 
2019; Caird, 2018; Ferraris et al., 2020; Hollands, 2014). Smart city 
visions are not always specifically described, but can include green 
transitions, energy usage and efficiency, intelligent transportation, 
digital automation, economic impacts and growth, sustainable processes 
and urbanization, smart waste innovations, public security and resil-
iency, connected citizens, innovation, and improved quality of life. 
Realizing these visions is far from simple. Most often, the visions are 
anchored in projects that can be included in either larger cluster orga-
nizations (such as within the Gate21 project) or minor projects. Their 
lengths and budgets can also be very different. In addition, these projects 
are often led by project managers and are embedded in many complex 
considerations and systems. Related responsibilities include budget 
control, communication, reporting and providing evaluations to poli-
cymakers (often in terms of the project realization, budget, and expen-
ditures), objectives, milestones, success criteria, implementations, 
evaluations, engagement, and motivation (intrinsic and extrinsic) for all 
included stakeholders. 
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The Ready for Smart Growth project was only one project within a 
cluster of ten other ongoing projects. All the cluster projects were 
organized within a partnership network called Gate21, which board 
members mainly are municipal policymakers. The Gate21 project’s 
vision is to make Greater Copenhagen the leading region in the world for 
green transition and growth. The strategy is based on the use of regional 
and local demand to develop, demonstrate, and deploy new energy- and 
resource-efficient innovations in the climate and energy sectors. The 
capital region and a number of municipalities in Greater Copenhagen 
have adopted ambitious targets for transitioning to a fossil-fuel-free 
society. The challenges for Greater Copenhagen lie within the global 
trend toward urbanization, which places increased pressure on envi-
ronments, infrastructures, buildings, networks, and resources. Greater 
Copenhagen is a metropolitan region that spans eastern Denmark and 
Skåne in southern Sweden and consists of 85 municipalities and 4.3 
million inhabitants. Just within the urban Copenhagen area, the ex-
pected growth rate for 2025 is 4.65%, leading to a population of 
1,455,000 (United Nations, 2018). 

3.2. Funding 

The Ready for Smart Growth project was funded by public regional 
funds. However, funding options for smart cities are numerous (Galati, 
2018) and can be combined to form a collective, program-wide funding 
solution. Such funding is often provided in the context of challenges, 
with earmarked funds allocated (e.g., from the government or private 
sources) within a thematic context such as environments or buildings. 
The funding options include private funding, public–private partner-
ships (PPPs), public funding, country or government funding, and local 
funding. The funding can be investigated or coordinated by policy-
makers or, most often, the project managers. 

3.3. Stakeholders 

As Ferraris et al. (2019) emphasized, project managers are directly 
involved in and coordinate the smart city projects with internal and 

external partners and stakeholders, including companies, universities, 
citizens, civil society, and NGOs. Project managers are in strict contact 
with internal and external city partners, and they have some decision- 
making power, but it can be quite challenging to meet the stake-
holders’ demands and align the realization, projective objectives, and 
coordination among the often multifaceted stakeholders (Buck & While, 
2017; Ferraris et al., 2020), given the potential for competing values and 
competition for money. 

3.4. Operational development 

Before actual smart city implementations occur, there comes the 
important element of operational development. This process includes 
the conceptualization and frameworks, which reflects the realization of 
the smart city project (Brem & Wolfram, 2017). Operational develop-
ment begins early, sometimes even before the smart city projects. 
Because new smart city projects affect the municipality in terms of time, 
money, resources, contracts, new technology developments, stakeholder 
engagement, and potential political success or failure, development 
must be aligned with single or multiple strategic targets, which are 
evaluated and agreed on using strategic management (Brem & Wolfram, 
2017). Scholars have emphasized the importance of strong management 
and commitment, especially within development and smart city activ-
ities (Batty et al., 2012; Caird, 2018; Edge et al., 2020; Kleinschmidt 
et al., 2007; Pereira et al., 2017). Within smart city projects, the orga-
nization is often team based (also in the Ready for Smart Growth proj-
ect), but with rather different degrees of provided freedom for creativity 
and maneuverability. 

3.5. Smart city implementations, regulations, and material 

Smart city implementations are almost always derived from the 
project manager’s development of various projects. The implementation 
can include multiple and vary from lab experiments to full-scale oper-
ational systems, but they often include an iterative user testing process. 
In addition, implementations in a smart city must be considered based 

Fig. 1. An identification of the complexity in an ongoing smart city project from a project manager perspective.  
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on a foundation of regulations (rules or directives made and maintained 
by any authority), current materials, including existing technologies, 
software, IT usage, standards, infrastructures, buildings, and in-
stitutions. Furthermore, the implementations must be considered within 
the context of integrating the physical infrastructure, communicative 
standards, and IT usage. A variety of smart city software systems exist, 
but as Saborido and Alba (2020) outlined, from a project manager’s 
perspective, little is known about these software systems’ barriers and 
limitations. 

The Ready for Smart Growth as within the capital region, are home 
to a highly digitalized society. In Europe, the Copenhagen region has 
with the highest share of people interacting with public authorities over 
the Internet (93%), and participation in social networks peaked at 81% 
in the region (Eurostat, 2019). This public digital driver is an important 
element in the Danish smart city context, which can be seen as a facil-
itator of smart city development due to its strong inclusion of the public 
and private spheres. 

4. Materials and methods 

4.1. Methodology, participants, case selection, and ethical issues 

This research was within a case study methodology, as it was an 
empirical evaluation that investigated a contemporary problem within 
its real-life context (Yin, 2003). Case study research is used with 
considerable variations across fields, but this study primarily met Yin’s 
(2003) criteria for a descriptive case study, as its overall aim was to 
describe a smart city phenomenon in it is real-life context, in which both 
context and case are important (Yin, 2003). In addition, as Flyvbjerg 
(2006) pointed out, case studies often contain substantial narrative el-
ements, and a good narrative typically tackles the complexities and 
contradictions of real life. For this reason, qualitative and mixed 
methods are a good way to address these narratives within case study 
research (Flyvbjerg, 2006). 

In this study, the project managers were employed within 22 mu-
nicipalities, and were all enrolled within the smart city cluster project 
Ready for Smart Growth. The project managers had different titles, 
including project leader, project manager, project planner, (project) 
coordinator, IT expert, and consultant. Average experience within their 
current work area was 7.3 years. The three municipalities selected for 
interviews (labeled M1, M2, and M3) were chosen based on the selection 
of typical and similar cases (Seawright & Gerring, 2008) within their 
smart city project participation. The main reason for this selection was 
to probe the causal mechanisms that confirmed or disconfirmed the 
given theory as outlined in Fig. 1. All three municipalities were active in 
all four project themes (see introduction) and had similar populations of 
approximately 70,000 inhabitants. However, M3 differed from M1 and 
M2, as it was on the outskirts of the capital region, whereas M1 and M2 
were close suburbs to Copenhagen. 

All received anonymized ID numbers, and all data were labeled using 
these IDs and stored in an encrypted database. The study had been 
ethical approved with special considerations for the interviews. A spe-
cific checklist for research-related data processing from the university 
was followed, and legal access, permission, and consent were obtained. 

4.2. Procedure 

This study was based on a mixed method approach that employed 
key informant interviews (n = 9) in three municipalities and two 
questionnaires (n = 71 and n = 23). The key informant interviews were 
conducted during the period between the two questionnaires. The in-
terviews were conducted to provide further in-depth insights of specific 
smart city implementations, as well as to identify strengths, weaknesses, 
opportunities, and threats the project managers perceived within the 
smart city context. 

The first questionnaire was distributed at the beginning of the project 

in 2017, and the second was distributed at the end of the project in 2018. 
The questionnaires were distributed in paper format to all project 
managers just after their participation in one of the four smart city 
themes (i.e., municipal strategies, smart streets, intelligent street lights, 
and smart waste innovations). The paper format and distribution were 
chosen to avoid potential recall bias and to increase the response rate. 
The first questionnaire (baseline) was based on 71 respondents (73% 
response rate), and the second was based 23 respondents (28% response 
rate). In the first year (2017), 97 project managers signed up as partic-
ipants in Ready for Smart Growth; 83 project managers signed up in the 
second year (2018). 

Questionnaires 1 and 2 asked the same 17 questions. The first 
question was an open-ended question: “What is a smart city?” The next 
five questions used a visual analog scale (VAS) and asked the partici-
pants to rate their knowledge, planning, implementation, and the level 
of knowledge sharing within a smart city context. Questions 7–12 used a 
staple scale (− 2 to +2) and asked questions about smart city technolo-
gies, including their perceived usefulness, perceived ease of use, 
implementation, economic viability, and acceptance. 

The theoretical framework behind Questions 7–12 was inspired by 
the technology acceptance model (TAM; Davis, 1993; Venkatesh et al., 
2002; Van Der Laan et al., 1997), which emphasized ICT and how users 
(in this case project managers) come to accept and use (smart city) 
technology. The TAM suggests that when users are presented with a new 
technology, a number of factors influence their decisions regarding how 
and when they will use it; notably, these include perceived usefulness 
and perceived ease of use (Davis, 1993), as well as satisfaction, general 
perceptions, and experience (Van Der Laan et al., 1997; Venkatesh et al., 
2002). Questions 13–21 asked about the participants’ affiliation, years 
of job experience, and specific satisfaction with the Ready for Smart 
Growth smart city project. The last two questions were open-ended and 
asked about ideas for and the future of potential new smart city projects. 

4.3. Data analysis 

Traditional coding (Bjørner, 2015) was used to analyze the interview 
data following four steps: organizing, recognizing, coding, and inter-
pretation. The first step was to organize and prepare the data for anal-
ysis, so the interviews from the nine project managers were transcribed 
verbatim. The next step was recognizing; the researcher read the tran-
scripts several times to establish the concepts and themes. This step 
provided a general sense of the information and an opportunity to reflect 
on its overall meaning. The third step was coding, during which the 
researcher organized and labeled the data using categories (advantages 
and barriers) and subcategories. Examples of coded subcategories 
included strategies for smart city implementations, specific imple-
mentations, lack of success criteria, and the organization as a barrier. 
Various topics were clustered to avoid having too many categories. The 
last step was interpretation, which included an analysis of the categories 
using questions and considerations based on the research questions 
regarding perceptions of smart cities. Internal and external debriefing 
was used to validate the coding and interpretations, and single-analyst 
reliability (Goodwin & Goodwin, 1984) was used to identify the same 
data segments for coding and classification into the same categories and 
subcategories. 

Both questionnaires were analyzed using cumulative frequency. To 
code and analyze the smart city perceptions, the literature suggested 
using six basic and commonly used dimensions for defining a smart city 
(Anthopoulos, 2017; Giffinger et al., 2007; Lombardi et al., 2012). 

5. Results 

The 22 municipalities that participated in the Ready for Smart 
Growth project were quite different in terms of physical area, population 
size, economies, and organizations, and their foundations in terms of 
software and IT support for smart city innovations were quite different 
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(Fig. 1). The project managers perceived that the municipalities had 
different visions and, therefore, different needs and goals within the 
context of smart city innovation and realization. There were also 
different approaches to being involved in Ready for Smart Growth. The 
smart city operational development was perceived quite differently 
across municipalities, and internal organizations and strategies for smart 
city implementations differed. Some municipalities implemented smart 
city coordination across various administrative departments, as well as 
inclusion and serving as a communicative link between the higher po-
litical level and the project managers in terms of innovation and reali-
zation, whereas in other municipalities, smart city innovations were 
personnel or department driven. 

5.1. Smart city perceptions 

The researcher hypothesized that an important element of the vari-
ations in approaches among project managers might lie within their 
different perceptions of the complex and even blurred terminology 
related to smart cities. However, this is not the case. Among the project 
managers, there were only minor variations in their perceptions of the 
smart city concept, and the main perceptions related to smart cities 
appeared situated within the smart economy or smart governance 
(Fig. 2). 

The project managers perceived the term smart city in this context 
mainly within the smart economy as descriptions of technology and 
innovation for strengthening business development, employment, and 
urban growth (Anthopoulos, 2017), followed by smart governance, 
which incorporates descriptions of how power-related establishments 
(governance) use ICT for service delivery, participation, and engage-
ment. Descriptions of smart environments were also mentioned, 
including how ICT can be implemented for natural resource protection 
and management (e.g., waste management systems, emission control, 
recycling, sensors for pollution monitoring). Table 1 below outlines 
typical statements within three of the six dimensions of a smart city. 

The perceptions of smart cities were interconnected, and some 
project managers mentioned more than one dimension in their answers 
(see Fig. 2). However, the dimensions of smart people (learning, crea-
tivity, and open innovation) and smart mobility (transportation) were 
almost absent. It is generally agreed that successful smart city imple-
mentations require data collection and ICT infrastructure (Albino et al., 
2015; Anthopoulos, 2017; Caird, 2018; Lombardi et al., 2012), but as 
part of a holistic approach that includes all six dimensions (Anthopoulos, 
2017; Appio et al., 2019; Lombardi et al., 2012; Shen et al., 2018). 
Furthermore, is interesting that most project managers perceived smart 
city implementations as pushing technologies as something that the 
municipality provides to the citizens. This includes software, platforms, 
and digital solutions for citizens. Very few project managers mentioned 

a push and pull understanding of technology; for example, one partici-
pant replied, “A smart city integrates technology into the city. It uses 
concerted planning and actions with feedback mechanisms. This also 
includes public participation” (Q1, ID71). Most project managers’ per-
ceptions were also to some extent in line with a more technocentric 
understanding of a smart city (Hollands, 2008; Khan & Haleem, 2015). 
However, some project managers included critiques and self-knowledge 
about the missing push and pull approaches, as well as the lack of public 
participation in smart city implementations (M = municipality, PM =
project manager): 

Well, there is a lot of focus on data in administrative management and 
how we can collect various types of data to create value for the citizens 
and companies in our municipality. However, a big question remains 
unanswered: what is the value creation for the citizens? For the same 
reason, I believe that smart cities are fading out because there is no direct 
value creation for the citizens. The gain is simply missing for the citizens. 

(M2, PM4) 

Some of the project managers also explicitly mentioned the lack of 
smart living and public participation in the smart city implementations. 
They mentioned that the combination of stakeholders was one of the 
reasons for the focus on the smart economy and on smart governance. 

5.2. Stakeholder advantages and barriers 

The 22 municipalities that participated in Ready for Smart Growth 
were very different in terms of their sizes, populations, economies, and 
organizations, and their foundations in terms of software and IT support 
for smart city innovations were very different (Fig. 1). The project 
managers perceived that the municipalities had different visions and 
thus different needs and goals in smart city innovations and realizations. 
They also had different approaches for being involved in Ready for 
Smart Growth. Some municipalities facilitated smart city coordination 
across various administrative departments and were involved at a higher 
political level, whereas in other municipalities, smart city solutions were 
personnel or department driven. When the project managers were asked 
during the interviews where their smart city knowledge came from, a 
rather complex mix of stakeholders and organizations with various 
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Fig. 2. Project managers’ perceptions of the term smart city. Answers in % are 
responses to the question “What is a smart city?” and are categorized using six 
dimensions of a smart city. 

Table 1 
Typical statements within the common perceptions of a smart city. Q =
questionnaire.  

Smart economy Smart governance Smart environments 

Smart cities are about 
cheaper and better 
solutions for the 
citizens (Q1, ID6). 

Smart cities are about 
digital support for 
management processes 
(Q1, ID30). 

Smart cities provide green 
and sustainable solutions 
based on innovative 
technology solutions (Q1, 
ID58). 

They provide sensors for 
optimizing operations 
(Q1, ID10). 

They include solutions 
that involve new 
technology and data, 
which provide a better 
basis for decisions for 
management and 
policymakers. This will 
improve living conditions 
for our citizens (Q1, ID69). 

In terms of today’s 
climate challenges, smart 
cities are important as 
facilitators for a green 
transition (Q2, ID9). 

Smart cities are digital 
solutions for 
optimizing citizens’ 
behavior and creating 
new jobs for the 
citizens (Q1, ID5). 

Technology and data are 
put in play for a better city 
for the citizens’ own good 
(Q1, ID19). 

A smart city is a city with 
green and sustainable 
solutions that create 
value for both citizens 
and companies (Q2, 
ID18). 

A smart city implements 
digital solutions to 
make life easier for the 
citizens in the growing 
city (Q1, ID1).    
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characteristics and impacts were identified (Table 2). 
The project managers perceived both advantages and barriers in 

smart city implementations linked to the stakeholders and organiza-
tions. All of the project managers mentioned the major advantages of the 
different perspectives and types of knowledge of various stakeholders in 
the smart city projects. They also mentioned the advantages of collab-
orations with companies, civil society, and other municipalities and 
regions. The larger cities naturally had more stakeholders compared 
with some of the smaller cities involved, and the larger cities were 
mainly the ones who had international networks and project 
collaborations. 

According to the project managers, the main barrier regarding the 
stakeholders involved finding the right stakeholders to develop smart 
city implementations. Some challenges with materials and technological 
solutions especially existed for some companies: 

Sometimes, some of the companies, promise a bit more than they actually 
can complete within smart city solutions. 

(M1, PM2 2) 

Furthermore, similarly to what has already been described in the 
literature (Ferraris et al., 2020), the project managers mentioned the 
difficulties that different stakeholders faced with sharing clear and 
aligned objectives, both in terms of the visions (policy level) and in 
terms of specific implementations. The project managers mentioned that 
they were not always the ones to establish the teams/stakeholders. 
Rather these decisions often came from the policy makers, which could 
make it more difficult to align the project managers with the stake-
holders, as well as to have the best teams for solving challenges. 

It is also interesting that the project managers perceived the stake-
holder impact (low, medium, or high) on smart city knowledge in smart 
city projects as low in academia and international projects, which could 
indicate some communication gaps between the municipalities and 
academia. However, as Ferraris, Belyaeva, and Bresciani (2018) 
described, universities can play an enhanced role in innovation in smart 

cities with both their technological and their interdisciplinary 
knowledge-based approaches. Below, one of the interviewed project 
managers provides an explanation for the low knowledge impact of 
universities, which has to do with both work differences between cities 
and universities, as well as the project organization: 

Sometimes it seems like the universities works a bit slow and different in 
terms of how much time we actually have within the smart city project. 
Actually, I think there are much more potential with the universities 
within realization of really good smart city implementations and solu-
tions. But there is needed more time, and maybe also another set-up within 
the project organization. 

(M1, PM1) 

5.3. Regulations and internal organization as the biggest barrier 

Almost all of the project managers identified law and regulations 
(mainly from the Danish Parliament) as major barriers in smart city 
projects, especially when it came to implementations as well as legal and 
regulatory issues: 

We dropped a self-driving project in a tourist area due to regulation issues, 
which became too big a barrier… The technology is not quite ready yet 
either, but the potential is there. 

(M3, PM 9) 

We would like to have better registrations of people’s flow and mobility in 
the city in order to provide better smart city solutions. However, due to the 
general data protection regulation [GDPR] issues we did not find the right 
tool. 

(M3, PM 8) 

The interviews also revealed that the project managers are very 
concerned about being tangled up in regulatory issues. Therefore, they 
are adopting a wait-and-see attitude toward potential smart city solu-
tions with positive impacts and effects. 

We [Municipality G] would rather like to be absolutely safe. Of course, we 
would like to be smart city pioneers but we don’t want to burn our fingers. 
So, we have adopted a wait-and-see attitude regarding smart city solu-
tions, also due to the GDPR issues. 

(M2, PM 4) 

It is also interesting that many of the project managers mentioned 
their own city organizations as the biggest barriers to real smart city 
solutions, or solutions across various administrative departments. 

It is a huge challenge to get a smart city anchored in our own municipality 
organization, mainly due to managerial culture and history. We have 
many years of experience in our own department, but having a smart city 
be really successful we need think in new ways in our organization. We 
need to think across departments and operations, and reduce organiza-
tional silos. 

(M2, PM 4) 

Khan and Haleem (2015) observed similar results, with organiza-
tional structure and managerial actions being the two most important 
barriers to a smart organization. As stated in the above quote, the need 
exists to reduce organizational silos to anchor smart city projects and 
make them successful. Silos are a common problem, especially in larger 
smart city organizations, as they hinder information and the organiza-
tion’s effectiveness (Khan & Haleem, 2015). The problem is that cross-
over data and information can be crucial to relevant and successful 
smart city implementations. With information silos, an organization is 
incapable of reciprocal operations with other related or required 

Table 2 
Where does your smart city knowledge come from? Derived from the interviews.  

Type of 
stakeholder 

Examples Characteristics Perceived 
stakeholder 
knowledge 
impact 

Civil society Housing 
associations, 
youth and sport 
clubs, unions, city 
communities, 
NGOs 

Informal, and with 
potential smart city 
test or use cases. 
Long term. 

Medium 

Shared knowledge 
and projects 
with other 
municipalities 
or regions 

Local and regional 
collaborations 

Informal and formal, 
and often with broad 
range of different 
projects or programs 
across municipalities 

Medium 

International 
networks or 
projects 

EU-projects, 
Scandinavian 
projects. 

Informal and formal, 
often with focused 
pilot or short-term 
projects 

Low 

Academia or 
knowledge 
institutions 

Universities, 
Departments, 
Science centers. 

Informal and formal, 
often with focused 
pilot or short-term 
projects. Nonprofit 
agenda 

Low 

Companies Companies within 
energy, mobility, 
waste, health, 
consulting, etc. 

Formal by contracts. 
Private. For profit 

High 

State or 
government 

Laws and 
regulations 

Formal. 
Governmental. 
Nonprofit agenda. 
Long term 

High  

T. Bjørner                                                                                                                                                                                                                                         



Cities 114 (2021) 103187

7

information systems. Reducing silos can improve collaborations and 
information insights, both inside and outside of departments, and 
thereby align goals and performance in an overall smart city strategy for 
successful implementations. 

5.4. Smart city implementations 

The project managers perceived an increased level of smart city 
implementations during the two-year project period. However, the 
increased level did not necessarily stem from the Ready for Smart 
Growth project but rather could have been due to other networks and 
projects. From survey 1 to survey 2, the level of general knowledge 
about smart cities increased from an average rating of 4.0 to an average 
of 6.5 (Fig. 3). The level of knowledge sharing involved in smart city 
solutions also increased from 3.2 to 4.5. General knowledge and 
knowledge sharing in the smart city cluster project were expressed very 
positively in the interviews, with the common statement being that the 
smart city project in itself did not facilitate new projects but rather 
supported existing or already planned projects: 

It is difficult to run a project like this [Ready for Smart Growth] as the 
participants and municipalities have a very different starting point. This 
was tackled pretty well, and with proper facilitation of knowledge and, 
even more importantly, knowledge sharing. However, the Ready for Smart 
Growth project has not facilitated new smart city projects, but the project 
has supported what we already were doing. 

(M1, PM 1) 

The highest level of self-reported implemented and planned smart 
city projects are in Copenhagen and Frederiksberg. Frederiksberg is an 
enclave surrounded by Copenhagen Municipality and occupies an area 
of less than 9 km2 with a population of 103,192. Frederiksberg self- 
reported the second-highest level of smart city planning (5.3) and is 
on the high end of implementations (4.0). Frederiksberg is also one of 
the municipalities with a smart city coordinator. 

Also, some of Copenhagen’s suburban municipalities self-reported 
high levels of both planning and implementation. In some of the sub-
urban municipalities are living labs where companies can test and 
implement new smart city technologies that support development in 
small towns and rural districts as part of these municipalities’ visions. 

The project managers were generally concerned about how smart 
city projects can fulfill the goals of both rural municipalities and more 
urban municipalities, especially when it comes to developing good 
business models and scalable technologies. However, within Greater 
Copenhagen are many smart city initiatives. Table 3 lists some examples 
of smart city implementations in Greater Copenhagen. 

Give a Hint is a successful smart city implementation. The app in-
corporates citizens into the solution’s affordances, as they can commu-
nicate to the municipality if something needs to be fixed. Examples may 
include a broken bin, missing street signs, potholes, graffiti that should 

be removed, or a lamp that is no longer lit. Citizens can use their 
smartphones to take photos and send them via the app, which adds GPS 
data so that the municipality is notified of the exact location. All hints go 
directly to the relevant department, most often the technical and envi-
ronmental department. The most frequent hints from citizens involve 
damaged signs and potholes, followed by trash/overloaded bins and 
lamps that are no longer lit. In the interviews, all of the project managers 
viewed Give a Hint as a good tool for a smart city. However, even though 
the project managers were positive about the hints received from citi-
zens, some project managers also challenged public participation in the 
app: 

I would say that this falls in smart living, and Give a Hint actually works 
quite well as an error detection helper. However, the app could also be 
further developed and motivate the citizens to take part in the city, and be 
more dialogue based, instead of just a push-technology. 

(M2, PM 5) 

It is also interesting that some of the project managers viewed Give a 
Hint as a tool for a city to save money, as city workers will not have to go 
around to check lids, potholes, bins, signs, etc. Most smart city imple-
mentations (as listed in Table 3) have their main focus on technology 
factors. However, not much focus has been placed on human or insti-
tutional factors. An exception, however, is the Smart City Challenge, 
whose main focus is on human factors and public participation. The 
Smart City Challenge is a 48-h competition where citizens develop ideas 
for specific visions (e.g. sustainability) with the aim of contributing to 
knowledge sharing and a better future in the municipality. All project 
managers viewed the Smart City Challenge as a very good idea but were 
skeptical about the actual implementations of these ideas. Similarly to 
some of the elements that Coulson et al. (2018) mentioned, the project 
managers perceived barriers to implementation due to a lack of relevant 
information as well as data, timing, funding, accessibility, and 
regulations. 

6.5

5.1

4.3

4.5

4.0

3.9

3.0

3.2

0 1 2 3 4 5 6 7

What is your general knowledge about
Smart City

How far is your municipality in planning
Smart City Solu�ons

How far is your municipality in
implemen�ng Smart City Solu�ons

What is the level of knowledge sharing in
your municipality within Smart City

solu�ons

Survey 1

Survey 2

Fig. 3. Aggregated perceptions of knowledge sharing, implementation, plan-
ning, and general knowledge about smart cities. Based on VAS scale, 0–10. 

Table 3 
Examples of smart city implementations in Greater Copenhagen. PPP = pub-
lic–private partnerships.  

Examples of Smart City implementations in Greater 
Copenhagen 

Place 

Give a hint: An app or webpage that citizens can use to 
communicate to the municipality if something needs to be 
fixed. A citizen can take a photo and send it via the app, 
which adds Global Positioning System (GPS) data so that the 
municipality is notified of the exact location. Most 
municipalities in Denmark provide this service. 

All 

Smart City Network: A large-scale project on the digitalization 
of the water and heat supply. A PPP. 

Frederiksberg/ 
Capital 

EnergyLab Nordhavn: A full-scale smart city energy lab. 
Demonstrates how electricity and heating, energy-efficient 
buildings, and electric transport can be integrated into an 
intelligent energy system. 

Copenhagen/ 
Capital 

Smart waste management: Sensors/radio-frequency 
identification and Internet of Things (IoT) solutions to 
identify and analyze when garbage cans are full and when 
and where waste is produced. 

All 

Smart Parking: An application programming interface solution 
(both navigation systems and mobile apps) that makes it 
easier for drivers to find vacant parking spaces near their 
destinations. 

Copenhagen/ 
Capital 

Street Lab: A test area in Copenhagen for smart city solutions 
in a real urban space 1:1. Used for show-and-use cases for 
new technologies in a smart city and IoT. A PPP. 

Copenhagen/ 
Capital 

DOLL, Intelligent lighting: A living lab for intelligent lighting 
and smart city services. A PPP. 

Albertslund/ 
Suburb 

Smart Village Svebølle: Test city for many smart city 
initiatives. A PPP. 

Kalundborg/Rural 

Smart City Challenge: Students, citizens, and companies meet 
to generate ideas and solutions on the themes of livability, 
mobility, sustainability, and health. 

Frederiksberg/ 
Capital  
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The citizens do of course not have all available information, as well as 
they do not have the insight in terms of the specific funding and the 
complex regulations. However, the ideas can be good, and can highlight 
some hotspots, but for reel implementations, I am a skeptical. 

(M2, PM4) 

6. Discussion and conclusion 

6.1. Different perceptions and a definition of a smart city project 

The 22 municipalities that were part of the Gate21 project called 
Ready for Smart Growth were very different in terms of their sizes, 
populations, economics, and organizations. Due to these differences, the 
smart city project managers had varying perceptions in terms of needs, 
goals, and implementations. The Ready for Smart Growth’s vision was 
mainly derived from policy makers and was within the holistic approach 
of a smart city, which included knowledge sharing, crossover effects, 
and finding innovative business models in private-public partnerships. 
Based on the context of analysis from The Ready for Smart Growth 
cluster project, the following definition for a smart city project is sug-
gested: A smart city project includes dynamic constructs that are 
covered in the city, taking knowledge, context, interactions, foundation, 
time, and space into account. In this definition, great emphasis is placed 
on the non-static city, as different local factors can exist (even in the 
same city), which are related to the existing smart city knowledge, the 
context (societal- and city challenges), the chosen interactions for the 
city municipality; including the funding, stakeholders, operational 
development, and implementations, as well the staging above founda-
tion (regulations and materials). 

The definition incorporates an ability to increase the smart city 
knowledge, to develop new capabilities, and to enhance existing capa-
bilities through knowledge combination and exchange (Nonaka & 
Takeuchi, 1995). Furthermore, in this definition of the smart city proj-
ect, emphasis is also placed on its reflections within current viewpoints 
(beliefs) and how the current resources should be positively configured 
and exploited. The smart city project approach can (and should) be 
different, as the needs, advantages, and barriers are different by city, 
region, and country. The suggested definition is also a contribution and 
supplement to the previous attempts (Anthopoulos, 2017; Bhatt & Jani, 
2017; Joshi et al., 2016; Kumar et al., 2020; Sandulli et al., 2017) to 
identify how to make successful smart city projects, but within this study 
from the project managers perceptive. 

6.2. Advantages, barriers, and absent public participation 

The project managers in this study perceived the different perspec-
tives and types of knowledge of various stakeholders as the main ad-
vantages within a smart city project. The advantages of knowledge 
sharing in smart city projects (especially within the implementations) is 
based on the perceptions of being able to avoid “reinventing the wheel” 
and thus limiting risk for cities, citizens (taxpayers), and private sector 
partners. All of the involved project managers also perceived IT solu-
tions and data as major advantages, as they can lead to better man-
agement as well as a better quality of life for citizens. 

The project managers in this study perceived the following major 
barriers to real smart city implementations: regulations; silos; and the 
choice of stakeholders, including companies promising too much. In 
addition, the project managers were missing more of a focus on the 
specific local smart city implementations and to deliver real value by 
reaching all citizens by large scaled smart city solutions. 

In contrast to the increased focus on user data in smart city solutions, 
relatively less focus is placed on project managers’ impact, facilitation, 
and perceptions in smart city projects. In this study, the project man-
agers perceived smart cities mainly in the smart economy and smart 

governance, but they also viewed smart city implementations as push 
technologies. Both push and pull technologies with public participation 
and dialogue-based solutions seem to be almost absent. This absent 
public participation in a smart city could be derived from a strong 
administrative management that focuses on the data and technological 
aspects of the city. Therefore, integrating both push and pull imple-
mentations could have more potential in future smart city solutions. The 
absence of public participation in smart cities has previously been 
addressed from several perspectives (Batty et al., 2012; Cardullo & 
Kitchin, 2019; Gabrys, 2014) and falls within the labels of “non-partic-
ipation” or “the algorithmic city.” However, as Batty et al. (2012) 
concluded, participation is becoming more bottom up than top down, in 
line with more complex systems. 

7. Limitations and future works 

As with many studies, the major limitation of this research concerns 
the subjectivity in the interview response and thus in the gathering of 
data. This study used a mixed method approach to improve the validity. 
However, the interviews were the most valuable method for under-
standing the project managers’ perceptions of the advantages and bar-
riers in a highly complex context of a smart city. Another limitation 
within this study was the number of interviews and cases (9 key infor-
mant interviews in 3 municipalities). In spite of being very strict in the 
case selection criteria, future studies should explore more cases, inves-
tigating specific conditions under which these advantages and barriers 
are more common, as well as suggesting more systematic recommen-
dations for best practices to overcome the barriers. Due to time con-
straints, and the structure of the interview guide, there is a potential bias 
in the responses with too much focus on the barriers, rather than the 
advantages. 

More work is needed to reveal examples of good public participation 
that motivates and engages citizens in the various contexts of temporal 
and spatial dynamics in the city. Effective public participation must 
make sense for both the citizens and the municipalities, meaning that 
not all technology and data solutions in a smart city correspond to public 
interest. Therefore, the need to be more focused also exists (e.g., 
different solutions) in various target groups (e.g., different ages and 
locations). Current and future younger generations might have other 
approaches to public participation that current project managers have 
not thought of to incorporate into smart city designs (Bovaird, 2007). 
Therefore, future work could focus on local context–specific methods 
and strategies for project managers to incorporate to achieve public 
participation. 
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