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Abstract
This study explores the critical role of boundary objects in the context of people-
centred smart cities, a new paradigm in urban development that emphasises citizen 
participation in planning and decision-making. Boundary objects—artefacts, docu-
ments, or concepts that facilitate communication and collaboration across different 
knowledge domains—are increasingly recognized as essential tools in the complex, 
multi-stakeholder environment of urban governance. Despite extensive research on 
boundary objects in organizational contexts, their specific application in smart cities 
remains underexplored. This study addresses this gap by investigating how BOs, 
particularly collaborative tools and spaces, contribute to innovation, engagement, 
and knowledge-sharing in people-centred smart cities. Employing a Systematic 
Literature Review following the PRISMA protocol, this research synthesizes key 
insights from scholarly articles to comprehensively understand boundary objects' 
role in urban governance. This study offers a theoretical framework for leveraging 
boundary objects to enhance the inclusivity and sustainability of smart cities. It sug-
gests avenues for future research, including empirical validation and exploration of 
boundary objects in diverse geographic and cultural contexts.
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1 Introduction

In recent years, the concept of Boundary Objects (BOs) has emerged as a critical 
focus area in urban planning and Smart City development (Benn and Martin 2010; 
Shepherd et al. 2023; Williams et al. 2019). BOs are artifacts, documents, or con-
cepts that serve as interfaces between different knowledge domains and facilitate 
communication and collaboration among diverse groups. Initially developed in the 
social sciences to bridge gaps between different communities of practice (Dar 2018; 
Fox 2011; Green 2011; Hawkins et al. 2017; Sapsed and Salter 2004), BOs have 
become increasingly relevant in addressing the complex multi-stakeholder environ-
ment of urban governance (Mora et al. 2023a). This study explores the intersection 
of BOs and people-centered Smart Cities to understand how these objects influence 
innovation, engagement, and sharing in urban initiatives. People-centered Smart Cit-
ies represent a new paradigm in urban development that emphasizes citizens’ active 
participation in planning and decision-making processes (Saldert 2024; Zuzul 2019). 
Specifically, this study investigates the role of BOs, particularly collaborative tools 
and spaces, in enhancing the effectiveness of urban governance in people-centered 
Smart Cities. The focus was on identifying best practices and theoretical frameworks 
that could support the creation of cohesive and adaptive urban environments. This 
study is particularly concerned with how these collaborative tools and spaces can be 
harnessed to promote sustainable and inclusive urban development, thereby making 
cities more responsive to residents’ needs.

The context of this research is grounded in the increasing complexity of urban 
environments, where diverse stakeholders, including government agencies, private 
sector entities, local communities and international organizations, must collaborate 
to address intricate urban challenges. In this context, BOs are increasingly viewed 
as essential arrangements for fostering collaboration and innovation, allowing stake-
holders to effectively address urban challenges. Despite the extensive study of BOs 
across various disciplines, a notable gap exists in the literature regarding their specific 
applications in people-centered Smart Cities. Although prior research has examined 
BOs in organizational contexts, their role in urban governance, particularly in foster-
ing innovation and engagement within Smart Cities, remains underexplored. This 
study addresses this gap by examining how BOs can be utilized to enhance collab-
orative governance in people-centered Smart Cities, thereby contributing to a more 
nuanced understanding of how urban initiatives can be managed more effectively.

To achieve the research objectives, this study employed a Systematic Literature 
Review (SLR), which is a rigorous method for synthesizing existing knowledge 
on the topic. The SLR was conducted following the Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis (PRISMA) protocol (Liberati 2009), which 
ensures a transparent and replicable process. Through a systematic review and analy-
sis of scholarly articles sourced from reputable databases such as Scopus and Web 
of Science, this study identifies key insights and theoretical perspectives on the role 
of BOs in Smart City governance. This methodological approach not only enhances 
the reliability of the findings but also provides a comprehensive exploration of the 
subject matter. The findings reveal that BOs, such as collaborative tools and spaces, 
play a critical role in fostering innovation, stakeholder engagement, and knowledge 
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and resourse sharing in people-centered Smart Cities. These objects enable collabora-
tion by offering the necessary structure and flexibility to align diverse perspectives 
and interests. Moreover, this study emphasizes the importance of designing BOs that 
are adaptable to the evolving needs of urban environments, ensuring their continued 
effectiveness in facilitating collaboration as conditions change. In conclusion, this 
study advances the discourse on Smart City governance by demonstrating how BOs 
can be strategically leveraged to enhance the inclusivity and sustainability of urban 
initiatives. This study provides a framework for understanding the role of BOs in 
people-centered Smart Cities and offers valuable insights for both practitioners and 
scholars. Additionally, it identifies several avenues for future research, including the 
need for the empirical validation of this theoretical model and the exploration of BOs 
in various geographic and cultural contexts. This study contributes to the broader 
goal of developing responsive, resilient, and people-centered urban environments.

2 Theoretical background—boundary objects and cities

Over the past four decades, the concept of “boundary objects” has gained signifi-
cant importance in the fields of business and management, as well as in broader 
social sciences (Yakura 2002; Zikic and Voloshyna 2023; Zuzul 2019). This theoreti-
cal construct was initially introduced to describe artifacts or concepts that facilitate 
communication between different social worlds and has been extensively explored 
in more than 1,000 scholarly articles published in authoritative journals (Benn et al. 
2013; Cohen 2012; Döring and Ratter 2015; MacGillivray and Franklin 2015; Pilon-
Summons et al. 2022; van Pelt et al. 2015). Recent literature has increasingly focused 
on the application of knowledge management principles in BOs, highlighting their 
role in facilitating governance approaches, decision-making, innovation, and partici-
patory practices (Dar 2018; Fox 2011; Green 2011; Hawkins et al. 2017; Sapsed and 
Salter 2004). This reflects an emerging trend in which BOs are not only passive inter-
mediaries, but also active components in promoting collaborative innovation and 
inclusive decision-making in complex urban and organizational contexts (Caccamo 
2023; Karaba et al. 2023). This evolving concept aligns with the broader push toward 
human-centered urban development that emphasizes the integration of diverse stake-
holder perspectives in shaping sustainable and resilient cities. A BO is defined as 
an artifact, document, term, or concept that serves as an interface between different 
knowledge domains, facilitating communication and collaboration between groups. 
The concept of BOs was first introduced by Star and Griesemer (1989). They defined 
BOs as entities that are adaptable to different viewpoints and are sufficiently robust to 
maintain a common identity across these viewpoints, thus facilitating collaboration 
and communication among diverse groups of stakeholders. These objects possess the 
flexibility to be interpreted differently in different social worlds, while maintaining 
sufficient consistency to be recognized and used by all parties involved. This dual 
characteristic allows BOs to act as mediating tools that help stakeholders with differ-
ent perspectives and expertise collaborate effectively, bridging gaps in understanding 
and promoting innovation (Marheineke et al. 2016). Researchers in these fields have 
pointed out that BOs are critical in environments characterized by high levels of com-
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plexity and diversity, such as interdisciplinary projects or multi-stakeholder initia-
tives (Spee and Jarzabkowski 2009). They function by providing a shared reference 
point that supports the negotiation, alignment and integration of disparate knowledge 
bases and interests, thereby enabling cohesive and productive interactions. This con-
cept emphasizes the importance of context specificity and adaptability, as BOs must 
evolve to meet the changing needs of the groups to which they connect (Haagensen 
2024). This adaptability is critical in dynamic environments, such as business inno-
vation, where rapid changes in technology and market conditions require agile and 
responsive forms of coordination and collaboration (Harvey and Chrisman 1998).

In recent years, the application of BOs in urban settings has gained significant 
attention in the fields of management and innovation, particularly within the con-
text of people-centered cities (Zuzul 2019). BOs, initially conceptualized to facilitate 
communication and collaboration across different social worlds or communities of 
practice, have proven instrumental in addressing the complex and often fragmented 
landscape of urban governance and planning (Dolmans et al. 2023). Several articles 
in business, management, and social sciences journals have contributed to this dis-
course, with an emerging focus on governance approaches and participatory plan-
ning processes (Camboim et al. 2019; Mora et al. 2023a; Nielsen et al. 2019; Nilssen 
2019). Thematically, the literature underscores the relevance of BOs in facilitating 
urban development and planning, particularly through participatory approaches that 
engage diverse stakeholders in the decision-making processes. This body of work not 
only highlights the theoretical significance of BOs in urban studies but also empha-
sizes their practical utility in fostering more inclusive and adaptive urban governance 
frameworks. People-centered cities prioritize citizens' involvement in the planning 
and development of urban spaces (Gleeson 2022). They aim to harness local knowl-
edge and insights to address urban challenges and improve their quality of life. By 
incorporating citizen input and fostering collaborative problem solving, people-cen-
tered cities reflect a similar ethos of knowledge sharing and co-creation (Dameri and 
Ricciardi 2015; Rizzo et al. 2021; Sandulli et al. 2017). Underscoring the importance 
of harnessing collective knowledge and engaging diverse stakeholders to drive inno-
vation and address complex challenges (Snow et al. 2016), BOs in people-centered 
cities can create platforms for citizen engagement, where communities collabora-
tively work on urban solutions and innovations. Hence, the concepts of community 
engagement and empowerment become more evident when members foster a deep 
sense of belonging and participation. People-centered urban planning emphasizes 
empowering citizens and ensures their active participation in city development (Mora 
et al. 2019). It seeks to create environments in which residents feel connected with 
and engaged in their city’s development processes. Adaptive learning and innovation 
processes in people-centered cities are a means of collaborative problem solving and 
iterative development (Dolmans et al. 2023). Both emphasize the importance of con-
tinuous learning and adaptation to foster innovation and address complex challenges. 
Therefore, innovation in people-centered cities often emerges from the collaborative 
efforts of citizens and stakeholders who work together to address urban issues and 
improve city life (Barrutia et al. 2022).

The conceptual framework for Smart City initiatives outlined in the UN Habitat 
Report (Managing Smart Cities Beckers et al. 2023), identifies three core dimensions 
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that underpin the governance of Smart City initiatives: strategy, collaborative ecosys-
tem, and technology. Building on our research gap and theoretical background, the 
collaborative ecosystem pillar is crucial (Wirtz and Müller 2023), as it encompasses 
the governance mechanisms necessary for managing the involvement of diverse 
stakeholders (Yahia et al. 2021). These mechanisms can be categorized into two main 
themes: innovation partnerships and their formation. Innovation partnerships, which 
drive the advancement of Smart City projects (Abella et al. 2017; Dupont et al. 2015; 
Ferraris et al. 2018; Richter et al. 2015), are divided into cross and intra-sector part-
nerships. Cross-sector partnerships typically involve collaborations between entities 
from different sectors, such as municipal governments and private companies (Fer-
raris et al. 2020), facilitating resource and expertise sharing. In contrast, intra-sector 
partnerships involve collaborations within the same sector, such as between national 
and local governments to ensure coherent policy implementation and operational 
practices. The formation of innovation partnerships involves a range of strategies and 
tools designed to organize and manage these collaborations. This includes establish-
ing agreements that clarify the roles and responsibilities of partners and employing 
tools and strategies to build consensus among participants (Mora et al. 2019; Oschin-
sky et al. 2022). Additionally, creating collaborative spaces and resources, such as 
hackathons and living labs (Bertello et al. 2022; Leite 2022; Nguyen et al. 2022), is 
essential for engaging various stakeholders and fostering a participatory approach to 
urban innovation and development (Velsberg et al. 2020). The key participatory tools 
and methods include public consultations, public meetings, citizens' assemblies, co-
creation workshops, participatory budgeting, hackathons, application contests, boot-
camps, living labs, incubators, and accelerators.

In our research, we investigated the question, How do boundary objects, such 
as collaborative tools and spaces, impact innovation, engagement, and sharing in 
people-centered smart cities?. The focus is on understanding how these BOs—spe-
cifically collaborative tools and spaces—facilitate effective governance in urban 
initiatives (Wirtz and Müller 2023). We examine how these elements contribute to 
knowledge and resource sharing, enhance stakeholder engagement, and drive inno-
vation, to support a cohesive and adaptive approach to urban development (Bernardi 
and Diamantini 2018). By identifying the best practices and frameworks, we seek 
to understand how these practices influence cities and urban development, thereby 
ensuring their sustainability and inclusivity (Correia et al. 2024). Through this explo-
ration, we aim to advance the discourse on governance by building responsive and 
resilient urban environments.

3 Methodology

SLR is a structured and essential method for thoroughly analyzing and synthesizing 
research findings in a specific field (Behl et al. 2022). By integrating both qualitative 
and quantitative methodologies, SLR ensures a comprehensive and unbiased evalua-
tion of the literature, thus improving the overall quality and reliability of the review 
process (Centobelli et al. 2020; Chauhan et al. 2022; Haefner et al. 2021; Molina‐
Azorín et al. 2009; Muñoz and Cohen 2018). This methodological framework helps 
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minimise bias, reduce errors and establish clear and replicable steps for knowledge 
synthesis, which in turn improves the validity and generalisability of findings (Kraus 
et al. 2020; Leonidou et al. 2018; Tranfield et al. 2003; Wang and Chugh 2014). The 
SLR methodology allows researchers to build on existing knowledge, enabling them 
to "stand on the shoulders of giants," and produce insightful and impactful research 
results (Massaro et al. 2016).

We employed a content analysis literature review, which is particularly suited to 
integrating theoretical perspectives and key findings relevant to our research ques-
tion. This approach allowed us to conduct a thorough examination of each study, 
providing a detailed analysis of both the theoretical underpinnings and empirical 
results (Baregheh et al. 2009; Bhimani et al. 2019; Centobelli et al. 2020; Gomes et 
al. 2018; Haefner et al. 2021; Marikyan et al. 2019). By focusing on the influence of 
BOs, such as collaborative tools and spaces, on Smart City dynamics we extracted 
and synthesized relevant insights from each paper, thereby enhancing our theoretical 
understanding.

This SLR adheres to the PRISMA Protocol (Liberati 2009) and involves a meticu-
lous full-read and detailed review of each selected study (Batista et al. 2021; Behl 
et al. 2022; Huovila et al. 2022; Kajol et al. 2022; Kraus et al. 2022, 2024; Lim et 
al. 2019; Sauer & Seuring 2023). This rigorous process enables us to identify and 
enhance the nuanced ways in which BOs influence Smart City dynamics. To ensure 
thoroughness, our search protocol (Fig. 1) began with the formulation of three sepa-
rate search strings. The first search string addressed the central topic of Smart City 
(Echebarria et al. 2021) and collaboration-related terms. The second string addressed 
boundary objects, and the third focused on people-centered cities. The use of trunca-
tion in the second string, denoted by the asterisk, allowed for capturing variations of 
these terms, including collaboration and collaborative or plural terms such as cities 
(Christofi et al. 2019).

Following these steps (see the first inclusion and exclusion criteria in Fig. 1), our 
search generated an initial sample of 3,113 articles from Scopus and Web of Science. 
We refined the search to include only articles and reviews in Business and Man-
agement research, excluded book chapters and conference proceedings, and speci-
fied English as the publication language. We also limited the time frame to articles 
published between 2014 and 2024 and included only those from Academic Journal 
Guide (AJG) journals 2-3-4-4*. After removing duplicates and applying our second 
inclusion and exclusion criteria, we obtained a sample of 3,019 articles. The next step 
(Eligibility in Fig. 1) involved a detailed screening process, assessing the relevance 
of each article based on its title and abstract, resulting in 53 articles being included in 
this study. Articles that did not directly address our research question were excluded 
(n = 2,966 articles). For articles with uncertain relevance, the main author performed 
a full-text review to ensure consistent evaluation, which led to a final set of 39 articles 
(Fig. 1). Our protocol also involved comparing our findings with those of other sig-
nificant literature reviews on collaborative arrangements within Smart Cities. This 
comparative analysis, summarized in Table 1, helps contextualize our study within 
the existing body of work and confirms the necessity of SLR. This approach aligns 
with practices observed in similar studies, such as the systematic reviews by Gomes 
et al. (2018), Lim et al. (2019), Ruhlandt (2018), and Schiavone et al. (2019). These 
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studies began with a broad dataset and then applied stringent criteria to derive a 
manageable and relevant sample to ensure that the analysis is based on relevant and 
high-quality data. The SLR included in our sample (Table 1) were removed from our 
research observations because they did not contribute to the conversation on BOs and 
people-centered Smart Cities.

SLR data analysis followed a structured approach to ensure a comprehensive 
understanding of the selected studies. The main author conducted a qualitative the-
matic analysis of each article, focusing on BOs and their categories, collaborative 
tools and spaces. Any disagreements regarding categorization and conceptualization 
were resolved through constructive discussions among all authors, ensuring con-
sensus in data interpretation. The analysis began with open coding, which involved 
assessing each article’s research focus, hypotheses, and key findings (Secinaro et 
al. 2022). Inductive and deductive approaches were applied iteratively to reinforce 
the robustness of the analysis. Initially, open coding was used to identify categories 
within the data, followed by axial coding to refine the categories and establish con-

Fig. 1 PRISMA protocol (own elaboration based on Mishra and Mishra 2023)
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nections between them (Strauss and Corbin 1998). This process uncovered both posi-
tive and negative attributes associated with BOs. In addition to categorizing BOs, 
the analysis explored how these objects contributed to the urban development of 
people-centered Smart Cities. Each full paper is meticulously reviewed to determine 
the role of BOs within specific categories and how their influence on the dynamics 
of Smart City development. This comprehensive approach ensures that our findings 
are detailed and closely aligned with the research question, thus providing a nuanced 
understanding of how BOs enhance innovation, engagement, and sharing in Smart 
Cities.

Table  1 Systematic literature reviews in our sample [own elaboration based on Zarei and Nik-Bakht 
(2021)]
Title Author(s) Sample Nr Focus of analysis Research goal
Citizen engagement body of 
knowledge–a fuzzy decision 
maker for index-term selec-
tion in built environment 
projects

Zarei and 
Nik-Bakht 
(2021)

1092 Urban 
development

Conceptualize and 
categorize the existing 
body of knowledge on 
citizen engagement for 
Smart City infrastructure

Driving elements to make 
cities smarter: evidence from 
European projects

Cam-
boim et al. 
(2019)

110 Multi-stakehold-
er governance

Clarify the Smart 
City concept and its 
dimensions

Smart City governance from 
an innovation management 
perspective: theoretical 
framing, review of current 
practices, and future research 
agenda

Mora et 
al. (2023a, 
2023b)

138 Governance 
practices

Examine the governance 
dimensions of Smart 
City transitions

Smart City reporting: a 
bibliometric and structured 
literature review analysis to 
identify technological op-
portunities and challenges for 
sustainable development

Secinaro et 
al. (2022)

357 Smart City 
sustainability

Identify the outcomes in 
Smart City reporting for 
developing collaborative 
governance and sustain-
able resource alloca-
tion through disruptive 
technologies

The landscape and evolution 
of urban planning science

Haghani et 
al. (2023)

100.00.000 Urban planning Determine divisions, 
temporal trends, and in-
fluential references and 
actors in urban planning

Understanding the sharing 
economy and its implication 
on sustainability in smart 
cities

Akande et 
al. (2020)

22 Smart City 
sustainability

Drivers of the sharing 
economy

The present study 39 Boundary objects 
impact on cities

Identify boundary 
objects—such as col-
laborative tools and 
spaces—and their influ-
ence on shaping people-
centered Smart Cities
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4 Findings

To address our research question we conducted a systematic review of relevant lit-
erature. We identify key examples in which BOs, including innovation networks 
(Leite 2022), living labs, collaborative communities (Snow et al. 2016), and Infor-
mation and Communication Technology (ICT) tools, significantly impact sharing, 
innovation, and engagement processes. These BOs play a critical role in enhancing 
stakeholder engagement and driving innovation by bridging diverse expertise. For 
instance, innovation networks and living labs (Nguyen et al. 2022) act as collabora-
tive spaces that foster stakeholder involvement. Collaborative communities leverage 
shared platforms for collective innovation, while governance networks (Nesti and 
Graziano 2020) and participatory tools like blockchain-based platforms (Marsal-
Llacuna 2020) and participatory budgets (Pansera et al. 2023) support collaborative 
sharing and resource management. Additionally, formal agreements (Zuzul 2019), 
ICT literacy (Curşeu et al. 2021), and platform urbanism (van der Graaf and Bal-
loon 2019) act as collaborative tools that spur engagement and technological innova-
tion Public procurement for innovation (Van Winden and Carvalho 2019) and urban 
crowdfunding (Steils et al. 2021) further illustrate how structured mechanisms mobi-
lize resources and encourage collaborative problem solving. These findings (Table 2) 
underscore the vital role of BOs in shaping effective collaboration and advancing 
people-centered Smart City development.

Boundary object 
(BO)

Boundary object 
(BO) category

The role of the BO 
in the urban devel-
opment of people-
centered Smart City

Innovation network Collaborative space Engagement
Living lab Collaborative space Engagement
Collaborative 
community

Collaborative space Innovation

Governance network Collaborative space Sharing
Cooperation 
agreement

Collaborative tool Engagement

Formal con-
tracts and project 
documentation

Collaborative tool Engagement

ICT literacy Collaborative tool Engagement
Living lab Collaborative tool Innovation
Platform urbanism Collaborative tool Innovation
Public procurement 
for innovation (PPI)

Collaborative tool Innovation

Research design Collaborative tool Innovation
Technology Collaborative tool Innovation
Urban crowdfunding Collaborative tool Innovation
Blockchain-based 
community-driven 
tool

Collaborative tool Sharing

Participatory budget Collaborative tool Sharing

Table 2 Findings: boundary 
object
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4.1 Innovation

Innovation in Smart Cities refers to the introduction of novel ideas, technologies, 
and processes that enhance the functionality, efficiency, and inclusivity of the urban 
environment. This involves deploying advanced technologies and creating new value 
propositions that address urban challenges and improve residents’ quality of life 
(Chesbrough 2004, 2003; Chesbrough et al. 2006; Christensen et al. 2017, 2006). 
IIn people-centered Smart Cities, innovation fosters engagement, sustainability, 
and adaptability through inclusive and collaborative approaches. This perspective 
emphasizes the need for innovations that are aligned with the diverse needs of urban 
populations. This section explores the role of BOs in urban development, focusing 
on collaborative communities, living labs, platform urbanism, public procurement 
of innovation, and urban crowdfunding. BOs foster innovation by enabling resource 
exchange and facilitating practical experimentation. Our findings (Table 3) highlight 
their roles in integrating innovative practices into urban development, thus contribut-
ing to responsive and inclusive smart-city environments.

4.1.1 Collaborative space: collaborative community

In urban development, a "collaborative community" acts as a key BO and collabora-
tive space, defined as a collection of stakeholders, including citizens, businesses, and 
municipal leaders, working toward shared goals (Fjeldstad et al. 2012). It integrates 
diverse perspectives and resources to enhance collective problem solving and inno-
vation (Star and Griesemer 1989). Initiatives such as Smart Aarhus utilize resources 
such as "Open Data Aarhus" to foster collaboration. The effectiveness of a collabora-
tive community depends on maintaining engagement and managing diverse inter-
ests (Kramer 1990). Misalignments in goals or communication challenges may limit 
innovation outcomes (Eisenhardt and Schoonhoven 1996). Thus, although valuable 
for driving urban innovation, the impact of collaborative communities relies on effec-
tive stakeholder management and alignment.

4.1.2 Collaborative tool: living lab

Living labs are key BOs in urban development and serve as collaborative tools that 
support innovation and citizen engagement. Defined as user-centered innovation 
environments, living labs integrate diverse stakeholders—such as technology pro-
viders, end users, researchers, and city authorities—into their development process 
(Schuurman et al. 2016). They create a shared fulcrum for collaboration, while main-
taining flexibility in integrating contributions (Paskaleva et al. 2015). Living labs 
facilitate practical experimentation, bridging theoretical research and urban needs 
(Hartley et al. 2013). By involving citizens in co-creation, living labs ensure that 
innovations are socially relevant (Paskaleva and Cooper 2019), increasing the likeli-
hood of successful implementation. Despite their advantages, living labs face chal-
lenges; an emphasis on technology may overshadow their social aspects (Veeckman 
and Graaf 2015). Success depends on service managers' ability to coordinate diverse 
interests and manage co-production processes (Paskaleva and Cooper 2018).
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4.1.3 Collaborative tool: platform urbanism

Platform urbanism focuses on digital platforms that play a critical role in urban 
development and management. This model integrates digital platforms that provide 
browsing services, social networks, and e-commerce into urban space organizations 
(Gillespie 2010; Srnicek 2017). As a BO, it facilitates collaboration among public 
authorities, private companies, and citizens (Komninos and Mora 2018). Platforms 
such as Waze demonstrate how user-generated data connects commuters with urban 
planners, enhancing traffic management. Platform urbanism fosters innovation by 
incorporating diverse perspectives into planning (Hagiu 2014). It improves the infor-
mation exchange among stakeholders, and promotes participatory urban manage-

Table 3 Findings: boundary object—innovation
The influence of “Innova-
tion” in the urban devel-
opment of people-centered 
smart cities

BO 
category

Positive influence Negative influence

Collaborative community Collabora-
tive space

Enhances collective problem-
solving and innovation through 
collaborative exchanges

This compromises in-
novation outcomes due to 
misalignment and commu-
nication challenges

Living lab Collabora-
tive tool

Bridges theory and practice 
by integrating user feedback 
to create socially relevant 
solutions

There is a risk of overlook-
ing social complexities and 
challenges in coordinating 
diverse stakeholder interests

Platform urbanism Collabora-
tive tool

Enhances urban planning by 
integrating diverse inputs and 
using data analysis to address 
emerging challenges

Raises concerns about data 
privacy, digital inequality, 
and the commercialization 
of public spaces

Public procurement for 
innovation (PPI)

Collabora-
tive tool

Facilitates innovation by 
connecting public sector 
buyers with suppliers, defin-
ing procurement challenges, 
and aligning the interests of 
stakeholders

It is hindered by bureau-
cratic rigidity, risk aversion, 
and misalignment with 
the dynamic needs of in-
novative firms, limiting its 
effectiveness

Research design Collabora-
tive tool

Facilitates collaboration that 
is both structured and flexible, 
enabling effective dialogue 
and co-creation among diverse 
stakeholders

Misalignment with practical 
constraints and inadequate 
stakeholder integration 
can obstruct collaboration 
and impede successful 
implementation

Technology Collabora-
tive tool

Enables integration and col-
laboration by supporting real-
time data sharing and fostering 
community engagement

It can create gaps between 
technological ideals and 
practical urban needs and 
may be exploited for politi-
cal gain, thus overshadow-
ing genuine innovation

Urban crowdfunding Collabora-
tive tool

Fosters transparency and pro-
motes active citizen involve-
ment in urban development, 
strengthening the connec-
tion between residents and 
authorities

It requires careful manage-
ment to effectively integrate 
diverse contributions 
and sustain participant 
engagement throughout the 
process
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ment (Livingstone 2010). However, challenges persist, such as data privacy, unequal 
access to technology, and potential commercialization of public spaces (Mansell 
2012). Successful integration requires addressing these challenges and creating 
inclusive digital platforms serving the public goods.

4.1.4 Collaborative tool: public procurement for innovation

Public Procurement for Innovation (PPI) is a critical BO and collaborative tool in 
urban innovation, and is defined as a strategic mechanism that stimulates innovation 
through public procurement processes. It can facilitate innovation-driven economic 
development (Edler et al. 2005; Edler and Georghiou 2007) and address societal 
challenges (Coenen et al. 2015; Mazzucato 2018). PPI facilitates interactions among 
stakeholders such as public sector agencies, private companies, and technology 
developers (Uyarra and Flanagan 2010), thus creating a structured yet flexible space 
for collaboration. This occurs through facilitating, configuring, and brokering func-
tions (Stewart and Hyysalo 2008). Despite their potential, PPI face limitations, such 
as bureaucratic rigidity and risk aversion (Edler and Yeow 2016). Misalignments 
between procurement objectives and innovative firms’ needs can limit successful 
outcomes (Edquist and Zabala-Iturriagagoitia 2012; European Union 2023). The 
challenges of market readiness and stakeholder coordination further undermine PPI 
effectiveness. Collectively, these issues highlight the systemic constraints that affect 
PPI’s role in driving urban innovation.

4.1.5 Collaborative tool: research design

Research design acts as a BO, and facilitates collaboration and innovation in urban 
development. This is a systematic approach used to investigate phenomena and gen-
erate actionable insights (Archer et al. 1981; Bayazit 2004). As a BO, the research 
design provides an adaptable framework that supports collaboration among stake-
holders, thus enabling effective dialogue and co-creation (Paroutis et al. 2014). 
Success depends on addressing evolving stakeholder needs; misalignments or insuf-
ficient feedback integration can hinder collaboration and innovation (Liedtka 2018). 
Process ambiguity can also create obstacles in implementation. While valuable for 
driving innovation, the effectiveness of research design relies on its adaptability to 
stakeholder needs and the management of complexity.

4.1.6 Collaborative tool: technology

In urban development, technology serves as a significant BO and collaborative tool. 
Technology, defined as the application of scientific knowledge for practical purposes, 
plays a pivotal role in facilitating innovation (Meijer and Bolívar 2016). As a BO, 
it provides a common reference for stakeholders—including municipal authorities, 
businesses, and citizens, to effectively engage in urban initiatives (Albino et al. 2015; 
Holland 2008). Technological platforms support real-time data sharing and collab-
orative decision-making, which are essential for addressing complex urban chal-
lenges (Nilssen 2019). However, misalignment between technological capabilities 
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and urban needs can lead to discrepancies between goals and outcomes. The strate-
gic use of technology for political gain may overshadow genuine innovation (Batty 
2013; Huizingh 2011). Therefore, although technology can drive advancements in 
Smart Cities, its success in promoting innovation relies on its integration into broader 
governance strategies.

4.1.7 Collaborative tool: urban crowdsourcing

Urban crowdsourcing or citizen sourcing, is an important BO and collaborative tool 
in urban development (Steils et al. 2021). Defined as the outsourcing of tasks to the 
public through digital platforms (Renault and Boutigny 2014), it integrates citizens 
into urban innovation stages, thus allowing residents, businesses, and public authori-
ties to contribute to their expertise (Etgar 2008; Nam 2012a). By leveraging collec-
tive intelligence, crowdsourcing promotes innovation and enhances urban services 
(Spring 2003). As a BO, it provides a framework for interaction among stakeholders 
(Bagherzadeh et al. 2021; Bresciani et al. 2018; Du et al. 2014). Platforms such as 
Open Data Aarhus facilitate idea exchanges and feedback, strengthening the bond 
between residents and municipal authorities (Nam 2012b). Success depends on man-
aging stakeholder interactions and effectively integrating contributions. Challenges 
such as varying involvement levels and robust management needs can affect the over-
all initiative success (Faems et al. 2005; Liu et al. 2020). Although crowdsourcing 
offers valuable insights, careful orchestration is necessary to ensure effective input 
and participant engagement (Steils and Hanine 2019).

4.2 Sharing

The concept of sharing is crucial in developing human-centered Smart Cities, shap-
ing urban environments through collaborative and inclusive practices. This section 
explores how various BOs, including governance networks, blockchain-based com-
munity-driven tools, and participatory budgets act as sharing catalysts in urban con-
texts. Governance networks serve as collaborative spaces, facilitating the exchange 
of ideas and resources among diverse stakeholders, thereby enhancing collective 
decision making. Blockchain-based community tools ensure transparency and trust 
in sharing processes through decentralized record-keeping. Participatory budgets 
empower citizens to engage in financial decision-making, fostering a sense of own-
ership and inclusivity. By examining these BOs, our research findings (Table 4) 
revealed their collective contributions to equitable and responsive urban develop-
ment, reinforcing the importance of sharing in creating human-centered Smart Cities.

4.2.1 Collaborative space: governance network

Governance networks are pivotal BOs in urban development and Smart City initia-
tives, facilitating interaction among diverse stakeholders (Nesti and Graziano 2020). 
Defined as stable patterns of social relations among mutually dependent actors clus-
tering around policy problems and resources (Klijn and Koppenjan 2014), these net-
works coordinate efforts across public, private, and civil society sectors to address 
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urban challenges and drive innovation. They provide a structured framework for 
stakeholders to share knowledge, resources, and ideas, enhancing collective prob-
lem-solving (Sørensen and Torfing 2009). However, governance networks face limi-
tations; critics argue that they often lack democratic legitimacy, excluding broader 
citizen participation and reinforce power imbalances (Papadopoulos 2012). Partic-
ipant selection and decision-making processes can be opaque, undermining trans-
parency and accountability (Klijn and Skelcher 2007). The informal nature of these 
networks may lead to challenges in maintaining coherence and ensuring equitable 
representation of stakeholder interests (Vanolo 2014). Although, while governance 
networks enable dynamic interactions, they must be carefully designed to address the 
inclusivity and transparency of effective urban development.

4.2.2 Collaborative tool: blockchain based community tool

Blockchain-based community-driven tools are pivotal in urban development, as 
exemplified by initiatives such as the People's Smart City Dashboard (PSCD) (Mar-
sal-Llacuna 2020). Blockchain technology enhances transparency and collective 
decision-making through its decentralized nature, allowing peer-to-peer interactions 

Table 4 Findings: boundary object—sharing
The influence of “Sharing” 
in the urban development 
of people-centered smart 
cities

BO 
category

Positive influence Negative influence

Governance network Collabora-
tive space

It facilitates stake-
holder collaboration by 
providing a structured 
framework for sharing 
knowledge and resources, 
thereby enhancing collec-
tive problem-solving and 
policy development

They may suffer from lim-
ited democratic legitimacy and 
transparency, as they can exclude 
broader citizen participation, 
reinforce existing power imbal-
ances, and face challenges in 
maintaining coherence and 
equitable representation of stake-
holder interests

Blockchain based 
community-driven tool

Collabora-
tive tool

By decentralizing author-
ity, this tool enhances 
citizen participation and 
engagement, fostering 
a more inclusive and 
participatory gover-
nance structure in urban 
initiatives

Challenges related to technology 
maturity and the complexity of 
integration with existing urban 
systems can hinder effective 
implementation and adoption

Participatory budget Collabora-
tive tool

Facilitates equitable 
resource distribution and 
collaborative engagement, 
aiming to democratize 
resource allocation and 
foster inclusive decision-
making processes

Projects influenced by political 
figures may receive preferential 
treatment, potentially sidelin-
ing grassroots initiatives. This 
misalignment can erode trust and 
hinder effective resource sharing. 
Additionally, bureaucratic com-
plexities may conflict with the 
flexibility needed for innovative 
urban solutions, reducing respon-
siveness to dynamic challenges
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without a central authority (Marsal-Llacuna 2018). The PSCD promotes a com-
munity-centered approach, enabling citizens to implement and govern Smart City 
agendas (Swan and de Filippi 2017). As a BO, this tool connects residents, public 
authorities, and private entities, providing a transparent platform for collaboration 
(Star and Griesemer 1989). It decentralizes authority, enabling citizens to contrib-
ute directly to and manage urban initiatives, thus addressing issues of low involve-
ment and adoption in traditional Smart City models (Hughes 2017). The blockchain's 
decentralized structure promotes equitable access to information and decision-mak-
ing, facilitating resource distribution (Sun et al. 2016). However, challenges such 
as technological development stages and integration complexities persist in exist-
ing urban systems (Dos Santos 2017; Manski 2017). Overcoming these obstacles is 
essential for the successful implementation and management of diverse stakeholder 
interactions (Wheeler 2017). Despite these challenges, blockchain holds significant 
potential for transforming urban governance by enhancing community participation 
and shared decision making.

4.2.3 Collaborative tool: participatory budget

A participatory budget is a significant BO in urban development, serving as a col-
laborative tool that facilitates the sharing of resources and knowledge among stake-
holders (Pansera et al. 2023). It is a democratic process in which citizens decide 
how to allocate a portion of public funds and ensure their distribution according 
to community priorities (Cardullo and Kitchin 2019). This approach enables com-
munity members to propose, discuss, and vote on projects, thereby enhancing the 
transparency and inclusivity of resource allocation. However, participatory budgets 
face challenges limiting their effectiveness as BOs. For example, neighborhood 
security applications may be hindered by higher-level agencies reallocating funds 
to avoid project duplication (Mora et al. 2017), thereby undermining the budget's 
role in empowering communities (León and Rosen 2021). Political factors can lead 
to the preferential treatment of projects endorsed by influential figures, sidelining 
grassroots initiatives and eroding trust in the process (Balestrini et al. 2017; Martin 
et al. 2018). Additionally, bureaucratic complexities and the formalization required 
for participatory budgeting can clash with the flexibility needed for innovative solu-
tions, reducing responsiveness to dynamic urban challenges (Arellano-Gault et al. 
2013). While participatory budgets aim to democratize resource distribution and 
foster engagement, institutional pressures and political biases can compromise their 
effectiveness, thus highlighting the need for mechanisms that balance clarity and 
flexibility in urban development contexts.

4.3 Engagement

In human-centered Smart Cities, engagement is crucial for effective urban develop-
ment. This section examines how various BOs, categorized as collaborative spaces 
and tools, foster stakeholders engagement. Innovation networks and living labs 
provide dynamic environments that facilitate interaction and knowledge exchange, 
driving collaborative problem solving and innovation. By contrast, cooperation 
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agreements, formal contracts, and ICT literacy serve as collaborative tools, estab-
lishing essential frameworks and competencies for active participation. By analyz-
ing these elements (Table 5), we elucidated how structured engagement mechanisms 
advance inclusive and adaptive urban environments, enhancing the effectiveness and 
sustainability of Smart City initiatives.

Table 5 Findings: boundary object—engagement
The influence of “En-
gagement” in the urban 
development of people-
centered smart cities

BO 
category

Positive influence Negative influence

Innovation network Collabora-
tive space

Innovation networks provide 
a structured environment that 
facilitates the sharing of insights 
and the collaborative develop-
ment of solutions, integrating 
diverse technological, social, 
and economic perspectives 
to address complex urban 
challenges

The effectiveness of innova-
tion networks can be limited 
by difficulties in coordina-
tion, power imbalances, and 
governance challenges

Living lab Collabora-
tive space

Living labs foster user-centered 
innovation by integrating di-
verse perspectives and interests 
into real-world contexts, thereby 
enhancing collaborative engage-
ment across various sectors in 
urban development

Power imbalances, along 
with challenges in incentiv-
izing participation and man-
aging diverse stakeholder 
interests, can undermine the 
collaborative ethos and lead 
to inefficiencies in achieving 
impactful outcomes

Cooperation agreement Collabora-
tive tool

Cooperation agreements 
establish clear terms and goals, 
enhancing commitment and 
resource allocation by aligning 
efforts and reducing ambiguity

The formalization of 
cooperation agreements can 
introduce rigidity, limiting 
the flexibility required for 
adaptive and innovative 
urban projects and poten-
tially increasing governance 
complexity

Formal contracts and 
project documentation

Collabora-
tive tool

Formal contracts and proj-
ect documentation provide 
a structured framework that 
clearly defines responsibilities 
and deliverables, facilitating the 
coordination and integration of 
diverse perspectives in urban 
development projects

The rigidity of formal 
contracts and documentation 
can hinder adaptability to 
evolving project conditions, 
potentially leading to con-
flicts if stakeholders cannot 
amend terms to address 
changing needs

ICT literacy Collabora-
tive tool

ICT literacy empowers citizens 
to actively engage in and con-
tribute to Smart City initiatives, 
enhancing their ability to inter-
act with digital platforms and 
leverage technology for personal 
and community development

Low ICT literacy can create 
a digital divide, excluding 
less technologically adept 
individuals from participat-
ing in and benefiting from 
Smart City initiatives, which 
may exacerbate social and 
economic inequalities
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4.3.1 Collaborative space: innovation network

Innovation networks are vital BOs in urban development and act as collaborative 
spaces engaging diverse stakeholders (Leite 2022). Defined as stable patterns of social 
relations among mutually dependent actors around policy problems and resources 
(Klijn and Koppenjan 2014), these networks pool knowledge and resources from 
various sectors to drive technological and social advancements. They enable collabo-
ration between government bodies, private enterprises, and civic groups to address 
urban challenges and seize innovation opportunities (Alberti and Pizzurno 2017; 
Möller and Halinen 2017). In Smart Cities, innovation networks create structured 
environments for interaction and co-creation, integrating technological, social, and 
economic perspectives to tackle complex urban issues. However, challenges such as 
conflicts from diverse stakeholder interests and coordination difficulties may hinder 
effective decision making. Power imbalances can lead to inequitable contributions 
(Bouncken and Fredrich 2016), while concerns about representativeness and trans-
parency can undermine effectiveness (Sørensen and Torfing 2009). In addition, man-
aging complex interactions can lead to fragmentation if not integrated with broader 
governance structures (Gavetti 2012; Papadopoulos 2012). Collectively, these chal-
lenges suggest that while innovation networks offer promise for urban development, 
their effectiveness is constrained by coordination issues and governance challenges.

4.3.2 Collaborative space: living lab

Living labs are experimental environments designed to foster real-life innova-
tion through active collaboration among diverse stakeholders, including citizens, 
researchers, and businesses. They aim to create user-centered solutions by involv-
ing participants early in the innovation process, co-creating solutions, and simulat-
ing real-world contexts (Almirall and Wareham 2011; Eriksson et al. 2005). Similar 
to BOs, living labs integrate multiple perspectives to facilitate engagement across 
sectors in urban development (Bergvall-Kareborn and Stahlbrost 2009; Leminen et 
al. 2015). This setup is particularly valuable for addressing complex urban issues 
by incorporating technological, social, and economic perspectives (Feurstein et al. 
2008). However, living labs have significant limitations, including power imbalances 
that can overshadow less influential participants (Engels et al. 2019; Kähkönen 2014). 
Challenges in incentivizing participation and managing diverse interests can lead to 
inefficiencies (Nguyen and Marques 2022). However, coordinating multiple actors 
may hinder cohesive and impactful outcomes (Hossain 2018). Therefore, although 
living labs provide valuable platforms for innovation, their effectiveness as BOs is 
limited by structural and operational challenges.

4.3.3 Collaborative tool: cooperation agreement

Cooperation agreements are crucial in urban development and serve as a formal 
framework that facilitates stakeholder engagement by delineating roles, responsi-
bilities, and expectations (Dolmans et al. 2023). This document structures collabora-
tive efforts by setting explicit terms for investments and processes, and enhancing 
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commitment (Bryson et al. 2006). Such agreements are vital for securing resources 
and support by aligning efforts with clear goals (Torfing 2019). However, formal-
ization in cooperation agreements can introduce rigidity, constraining the flexibility 
required for innovative urban projects (Dolmans et al. 2023). As projects transition 
from exploratory phases to rigid frameworks, this rigidity can conflict with their 
initial innovative nature (Mazzucato 2013). Bureaucratic hurdles can also impede 
decision-making and complicate implementation (Edler and Georghiou 2007). 
Moreover, adherence to established practices may misalign innovative objectives 
with entrenched organizational practices, leading to inefficiencies (Wegrich 2019). 
Therefore, while cooperation agreements provide structure and reduce uncertainty, 
they must balance formalization with flexibility to effectively support dynamic urban 
development (Sørensen and Torfing 2011).

4.3.4 Collaborative tool: contracts and project documentation

In urban development, formal contracts and project documentation (masterplans, 
proformas, financial decks, and design prototypes) play crucial roles as collaborative 
tools, thus contributing uniquely to stakeholder engagement and project alignment 
(Zuzul 2019). Formal contracts establish foundational agreements that clearly define 
stakeholders’ responsibilities and provide a structured framework for coordination 
and expectations. While effective, their rigidity can hinder adaptability to changing 
project conditions, potentially creating conflicts if stakeholders struggle to amend 
the terms (Seidel and O’Mahony 2014). Project master plans offer a comprehensive 
vision for development, guide the overall direction, and ensure alignment among 
diverse actors (Weick et al. 2005). However, inherent ambiguities can lead to mis-
understandings and disagreements, thus complicating collaboration. Proformas and 
financial decks provide critical financial planning projections, aligning stakeholders 
with the expectations essential for project viability. Nevertheless, their static nature 
can fail to reflect the dynamic urban development landscape, risking misalignment if 
financial assumptions are not updated. Design prototypes facilitate the visualization 
and testing of ideas, allowing stakeholders to refine concepts (Nicolini et al. 2012). 
While fostering innovation and feedback, prototypes can become contentious if they 
do not meet design constraints, leading to confusion (Townsend 2013). Although 
BOs are essential for integrating perspectives in complex urban projects, their effec-
tiveness depends on their adaptability and responsiveness to the dynamic nature of 
Smart City initiatives (Boland and Tenkasi 1995).

4.3.5 Collaborative tool: ICT literacy

In urban development, ICT literacy serves as a significant BO, facilitating engage-
ment by providing a common framework for interaction and collaboration (Curşeu 
et al. 2021). Defined as the ability to use and understand ICTs for problem-solving 
and communication (Shelton and Lodato 2019), ICT literacy encompasses technical 
skills and digital competencies necessary for navigating modern urban environments. 
As a BO, ICT literacy supports citizen engagement by enabling participation in Smart 
City initiatives. It empowers individuals to interact with digital platforms and access 
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essential services for personal and professional growth (Ramaswami et al. 2016). 
Highly ICT-literate individuals can engage in roles that drive innovation and enhance 
a city’s technological and economic capacities (Martin et al. 2018). However, lower 
ICT literacy can create barriers to participation and exacerbate social and economic 
inequalities (Graham 2002). This divide may hinder effective contributions to urban 
development, leading to disparities in the benefits of Smart City initiatives. More-
over, the rapid evolution of digital technologies can pressure individuals to maintain 
their current skills, risking the exclusion of those who are unable to adapt (Stromquist 
2019). Therefore, while ICT literacy facilitates engagement and collaboration, it also 
highlights the need for inclusive strategies that address digital inequalities and sup-
port continuous skill development, ensuring that all citizens participate fully in Smart 
City opportunities.

5 Discussion and conclusions

The findings of this research provide substantial insights into the far-reaching impli-
cations for policymakers, practitioners, and scholars engaged in the development 
and management of people-centered Smart Cities. By illustrating the influence of 
BOs such as collaborative spaces and tools, on innovation, sharing and engagement, 
this study reveals how these elements shape the effectiveness and inclusiveness of 
urban initiatives. For practitioners, the findings offer guidance for creating supportive 
structures and policies to improve stakeholder collaboration and resource utilization. 
These insights can be used to implement effective strategies for community engage-
ment and technological integration. Scholars have a refined understanding of how 
the theoretical concepts in Smart City development translate into practical outcomes, 
paving the way for further research and theoretical advances in this ever-evolving 
field.

5.1 Implications for scholars

When designing BOs for people-centered Smart Cities, several inherent paradoxes 
must be carefully navigated to ensure effective results. One of the most important 
contradictions is the balance between flexibility and rigidity. Flexibility is crucial 
to adapting BOs to changing urban conditions and for integrating new knowledge. 
However, excessive flexibility can undermine the structures necessary for coordina-
tion and clarity. Therefore, BOs should be designed to provide a robust structure 
that accommodates iterative changes and allows for adaptability without compromis-
ing the overall structure, which is essential for effective management and alignment. 
Another significant paradox is related to integration and complexity. Integration 
seeks to bring together different perspectives and inputs in order to foster a compre-
hensive approach to urban development. However, this process can lead to increased 
complexity, potentially overwhelming the participants and complicating BO manage-
ment. To resolve this paradox, it is essential to design BOs that facilitate integration 
while maintaining process simplicity. This approach ensures an effective combina-
tion of different inputs without introducing unnecessary complexity that can hinder 
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its usability and practical applications. Moreover, a balance between engagement and 
exclusion is crucial. Engagement empowers stakeholders by actively involving them 
in the process, enhancing collaboration and innovation. Conversely, if not managed 
properly, engagement efforts may inadvertently lead to exclusion, and some groups 
may be left out or marginalized. Therefore, BOs must be designed with inclusive 
features that promote broad participation and address potential barriers, ensuring that 
the benefits of involvement are distributed and that no group is unfairly excluded. 
When outlining objects for people-centered Smart Cities, several key considerations 
must guide the process to maximize the effectiveness and mitigate potential chal-
lenges (Table 6).

Integration is a key attribute that ensures a harmonious combination of perspec-
tives and inputs to address complex urban problems. A well-conceived BO facilitates 
this integration by providing continuous feedback mechanisms and adjustments that 
align stakeholder objectives and reduce divergence. Involvement is a crucial fac-
tor in this process. An effective BO empowers stakeholders by actively involving 
them in the urban development process and fostering collaboration and innovation. 
To this end, BOs should include inclusive features that support broad participation 
and address barriers to entry, thereby improving the bonds between residents and 
municipal authorities. Clarity in the design helps establish clear expectations and 
responsibilities, facilitates coordination, and reduces misunderstandings. However, 
the challenge is avoiding excessive complexity. Although clarity is essential, it must 
be balanced with the flexibility to adapt to changing conditions and provide new 
insights. A well-designed BO must provide structured guidelines while remaining 
adaptable to changing needs. Alignment among objectives, processes, and stakehold-
ers improves consistency and reduces conflict. To maintain alignment and ensure that 
stakeholders' interests are consistently met, regular reviews and adjustments of the 
BO are necessary. Effective communication channels must be established to identify 
and correct misalignments promptly. Empowerment through BOs enables stakehold-
ers to assume ownership of their roles and contribute effectively to urban develop-
ment. To avoid power imbalances and ensure fair representation, the BOs must be 
designed to promote equal participation and prevent a single group from dominating 
the process. Democratization ensures that all stakeholders have equal opportunities 
to participate and influence outcomes. BOs must include mechanisms that support 
broad access and prevent exclusivity, thereby promoting an inclusive environment in 
which diverse contributions are welcomed and valued.

5.2 Implications for practitioners

The findings of this study have significant implications for practitioners involved 
in advancing Smart City initiatives. First, the strategic use of BOs-such as living 
labs, innovation networks, and blockchain-based tools, has emerged as a critical fac-
tor in fostering collaborative environments and optimizing innovation processes. 
Policymakers can leverage these objectives to design and implement policies that 
improve public engagement and streamline collaborative efforts, thereby improv-
ing the overall effectiveness of Smart City projects. Furthermore, this study high-
lighted the importance of improving resource allocation. By understanding the role 
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Positive attribute Negative 
attribute

Design

Integration Discrepancy A BO should pro-
vide mechanisms for 
ongoing feedback and 
adjustments to maintain 
alignment among 
stakeholders and reduce 
discrepancies. It should 
integrate diverse inputs 
while adapting to evolv-
ing needs

Engagement Exclusion To foster engagement 
and prevent exclusion, 
BOs should be designed 
with inclusive features 
that facilitate broad par-
ticipation and address 
barriers to entry. Acces-
sibility and user support 
should be integral to 
their design

Clarity Complexity BOs should balance pro-
viding clear, structured 
guidelines and maintain-
ing enough flexibility to 
accommodate dynamic 
conditions. Avoid exces-
sive rigidity that could 
complicate management 
and adaptation

Alignment Misalignment Regularly review and 
adjust the BO to ensure 
continuous alignment 
with stakeholder goals 
and project objectives. 
Facilitate open com-
munication channels 
to address and rectify 
misalignments early

Empowerment Oversight Ensure that BOs provide 
equitable opportunities 
for participation and 
decision-making. Imple-
ment checks to prevent 
domination and promote 
fair representation of all 
stakeholders

Democratization Exclusivity Design BOs with fea-
tures that support broad 
access and participa-
tion. Create inclusive 
processes that welcome 
diverse inputs and 
prevent exclusivity

Table 6 Boundary object 
attribute for people-centered 
smart cities
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of collaborative tools and spaces in driving urban development, practitioners can 
efficiently target resources. This approach involves prioritizing initiatives that effec-
tively harness BOs to increase public participation and foster innovation, ensuring 
that investments are aligned with Smart City development goals. Finally, promoting 
inclusiveness is essential for creating equitable Smart City projects. Policies should 
encourage the integration of collaborative spaces to facilitate the active participation 
of diverse stakeholder groups. This inclusiveness ensures that Smart City initiatives 
not only meet the needs of all community members but also reflect their aspirations, 
leading to more balanced and representative urban development. By incorporating 
these insights, practitioners can improve the impact and sustainability of Smart City 
strategies. By effectively using BOs, such as collaborative communities and ICT 
tools, they can significantly improve stakeholder engagement, facilitate innovation 
and streamline project management processes. These practices are crucial to foster a 
collaborative environment that supports dynamic and effective urban development. 
This study provides a valuable framework for the selection and integration of BOs 
into urban development initiatives. Practitioners can use our emerging framework 
(Table 6) to select and adapt tools according to the specific requirements of their 
projects. This tailor-made approach ensures that BOs are optimally aligned with the 
project objectives, thereby maximizing their impact on engagement and innovation. 
Capacity building is essential for the successful implementation of BOs. Practitioners 
should invest in ICT stakeholder training and create strong governance structures 
that support collaborative processes. By building these capacities, practitioners can 
improve the effectiveness of BOs and ensure that collaborative efforts are well sup-
ported, leading to more successful and sustainable Smart City dynamics.

5.3 Research limitations and avenues for future research

In the realm of people-centered Smart Cities, it is imperative to recognize the limita-
tions of the current research and identify potential avenues for future exploration. 
Despite the valuable insights provided, this study has several limitations that may 
affect the generalizability and depth of its findings. For example, the scope of the 
research may be limited by the specific contexts and case studies examined, which 
may not fully represent the diverse range of Smart City initiatives worldwide. 
Furthermore, while this study addresses various aspects of BOs and their role in 
improving urban development, it may not capture all the complexities involved in 
implementing people-centered approaches. Acknowledging these limitations opens 
opportunities for further research, including exploring different geographical con-
texts, broadening the types of BOs studied, and analyzing their long-term impact on 
Smart City initiatives.

The scope of the literature review was constrained by the selection of sources 
from specific databases (SCOPUS and WoS) and the availability of relevant studies 
in the management and social science research streams. This selection bias may have 
resulted in an incomplete representation of the existing research, potentially over-
looking significant contributions that could have influenced or complemented the 
findings. Second, this study has notable contextual limitations. The case studies and 
examples examined predominantly focus on specific geographic regions or types of 
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Smart City initiatives (mainly in northern Europe instead of the south of the world). 
This regional concentration may limit the generalizability of the findings to other 
locations with distinct socioeconomic, cultural, or political contexts. Similarly, this 
research might emphasize certain sectors or governance models that could restrict the 
applicability of the insights to other areas of urban development. Methodologically, 
the reliance on qualitative analysis through a systematic literature review introduces 
potential bias and subjectivity. The absence of empirical data such as surveys or case 
studies further limits the ability to directly assess the impact of BOs on Smart City 
development and citizen engagement.

Finally, the dynamic and rapidly evolving nature of Smart City projects and prac-
tices presents challenges. The findings of this study may quickly become outdated 
as new BOs and collaborative tools and spaces emerge or as existing ones undergo 
significant changes. To address these limitations, future research should consider 
expanding the range of sources included in the literature reviews, incorporating 
empirical data to validate the findings, and exploring diverse geographical and sec-
toral contexts. In addition, efforts to harmonize definitions and conceptual frame-
works across disciplines could enhance the coherence and applicability of research 
on BOs in Smart City development.

Based on the insights gained from this study, several promising avenues for future 
research have emerged. First, longitudinal studies can analyze the evolution of BOs 
over time and assess their long-term impact on Smart City initiatives. This approach 
provides valuable insight into the sustainability and changing roles of BOs as urban 
environments and technologies develop. Second, comparative studies across geo-
graphical and cultural contexts could improve our understanding of how BOs func-
tion in different contexts. By examining Smart Cities in different regions, researchers 
can identify specific challenges and opportunities, leading to more personalized and 
effective urban strategies. As mentioned earlier, another critical area is the empirical 
validation of theoretical models. Therefore, testing existing theories on BOs through 
empirical methods such as surveys and case studies would help confirm their prac-
tical implications and refine existing conceptual and theoretical frameworks. This 
approach bridges the gap between theory and practice, and offers workable insights 
for implementation. As technology advances, exploring the impact of emerging tech-
nologies on BOs has become critical. Research could focus on how innovations such 
as artificial intelligence, blockchain and IoT interact with BOs and influence collab-
orative processes, shedding light on their evolving role in Smart Cities. Developing 
citizen-centered assessment frameworks is another important direction. By creating 
and testing frameworks that incorporate feedback from urban residents, research-
ers can better understand how BOs influence citizen engagement and satisfaction, 
thereby leading to more effective and responsive Smart City solutions. Interdisciplin-
ary research that combines insights from fields such as urban studies, information 
systems, and organizational behavior can offer a more comprehensive view of BOs. 
This interdisciplinary approach addresses the complexity of BOs and their role in 
promoting collaboration and innovation in Smart Cities. In addition, examining how 
BOs influence decision-making and governance could provide valuable insights for 
policymakers. Research could explore how BOs facilitate or hinder decision-making 
processes, stakeholder coordination, and policy implementation in Smart Cities.
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Finally, the evaluation of collaborative processes facilitated by BOs is a key area 
for future research. Studying best practices and strategies for improving stakeholder 
cooperation could improve collaborative models and their impact on innovation and 
engagement. Additionaly, it is essential to understand the other challenges and limita-
tions of BOs. Research should focus on identifying common pitfalls and developing 
strategies to overcome obstacles to effective collaboration and innovation, thereby 
improving the design and implementation of BOs. These future research directions 
have the potential to significantly advance our understanding of BOs in Smart City 
development by offering valuable knowledge to scholars and practitioners committed 
to creating more effective and inclusive urban environments.
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