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Abstract 
 
In the context of smart cities, data-driven 

innovation and digital transformation have received 
increasing attention from practitioners and 
academics. The data-centric nature of smart city 
transformations highlights the essential role of urban 
data platform (UDP) to manage large and 
heterogeneous urban data sets and to facilitate 
interaction among data providers and users in a city 
ecosystem. To realize value creation through UDP, a 
comprehensive understanding of the key UDP 
dimensions and how they influence UDP adoption, 
use, and value creation are required. For this 
purpose, we first identify key UDP dimensions 
through a literature review. Second, by exploring and 
discussing their relationships with an expert panel, 
we develop a framework for understanding value 
creation through UDPs.  

By identifying key dimensions of UDP and their 
effects on value creation through UDP, the proposed 
framework provides a systematic and comprehensive 
approach for understanding UDP adoption, use, and 
value creation. Thereby, this study helps city 
policymakers and business developers in realizing 
value from UDPs in city ecosystems.  
 

1. Introduction  

With the growth of urban population and rapid 
urbanization, cities face increasing challenges related 
to the sustainable operation and delivery of value-
adding city services. By facilitating data-driven 
innovative city services, digital technologies can 
support cities in meeting these challenges and 
achieving sustainable prosperity [1]. Also, 
developing and offering data-driven innovative city 
services such as on-demand transport and intelligent 
water management increasingly requires multiple 

stakeholders from the private and public sectors, as 
well as citizens and academia, to collaborate and 
share data. To facilitate interaction among city 
stakeholders, to manage large and heterogeneous 
urban data sets, and to obtain valuable insights from 
such data an Urban data Platform (UDP) is required 
[2, 3].  

UDPs are a subset of multi-sided digital platforms 
(e.g., Amazon marketplace, Airbnb) for secure and 
trusted data exchange between different user groups 
such as citizens, city governments, and businesses [3, 
4]. The European Innovation Partnership on Smart 
Cities and Communities (EIP - SCC) [5] defines 
UDPs as using digital technologies to combine and 
enable data flows within and across city systems. The 
UDP adds further value by nurturing the cities’ 
ecosystem towards making their (open) data 
(re)sources accessible to others. The city stakeholders 
may supply and sell data through the platform or 
build new business models on top of the platform. 
Thus, the UDP is considered to be an essential 
infrastructure in supporting data-driven innovative 
services and the delivery of smart city initiatives 
toward a smart, sustainable, and resilient city [2, 3].  

Despite the prominent benefits of UDPs in city 
ecosystems, there is a lack of research regarding how 
to systematically increase adoption and use of UDPs. 
To realize value creation through UDPs, a 
comprehensive understanding of key UDP 
dimensions and their influence on UDP adoption, 
use, and value creation are required. In this context, 
key dimensions refer to the decision variables that are 
strategically important for the success of a UDP. 
Naturally, the identification of these key dimensions 
of data platforms in urban settings can benefit from 
prior studies on digital platforms in business contexts 
[4, 6-8]. However, to incorporate the idiosyncrasies 
of the smart city context, a more comprehensive view 
is needed. For this purpose, relevant information 
from the smart city literature can be used as several 
studies have identified different dimensions 
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determining the success of smart city projects [9-12]. 
However, these studies usually focus on a particular 
aspect of the smart city transformation, and the 
dimensions they identify differ as a result. Therefore, 
they produce a fragmented picture of the complexity 
of smart city transformations and make an integrated, 
holistic view that covers all aspects necessary.  

With respect to the relationship between the key 
dimensions and platform adoption, previous studies 
provide us a good understanding of the effect of 
generic adoption factors on technology adoption, 
such as trust [13-15], and organizational factors [16, 
17]. However, less is known about the specific 
relationship between key dimensions of platforms 
and platform adoption, use, and value creation [18, 
19].  

The objective of this paper is, thus, to develop an 
integrative framework of the key UDP dimensions 
and the relationships between these dimensions and 
UDP adoption, use, and value creation. Specifically, 
the paper addresses the following research question: 
What are the key UDP dimensions, and how do they 
relate to the adoption and use of UDPs as well as 
value creation through those platforms? 

We approach this question by, first, identifying 
the key dimensions of UDPs through a literature 
review. The resulting dimensions and their 
relationships are then explored and discussed with an 
expert panel consisting of city stakeholders from 
European cities who are currently involved in UDP 
projects. From these discussions, a framework for 
understanding value creation through UDPs is 
derived. The proposed framework provides a 
systematic and comprehensive approach for 
understanding UDP adoption, use, and value creation 
by identifying key dimensions of UDPs and 
describing their effects on value creation. 

The outline of the paper is as follows. Section 2 
describes the research methodology. The identified 
key dimensions of UDPs are described in Section 3. 
The framework of the UDP dimensions and their 
effect on UDP value creation is developed in Section 
4. Finally, Discussion and Conclusion are presented 
in Section 5.  
 

2. Research Methodology  

In this study, we develop an integrative 
framework of key UDP dimensions and their 
relationships that determine the success of UDP 
adoption, use, and value creation in the context of a 
city ecosystem. The development of the framework 
comprises two steps. First, a literature review 
approach was applied to identify the key UDP 

dimensions from existing literature on digital 
platforms and smart cities. As UDPs have emerged 
from the confluence of these two phenomena – 
digital platforms and smart city [3] – these strands of 
literature provide a foundation for the identification 
of the dimensions. This follows on the one hand from 
UDPs being regarded as a specific type of digital 
platforms and key dimensions that determine the 
success of digital platforms are likely to also be 
relevant to a UDP. On the other hand, UDPs are part 
of smart city initiatives, representing the keystone 
that connects the digital technologies infused into city 
systems to handle growing urbanization and keep 
cities livable and thriving. Accordingly, the key 
dimensions of a smart city are also likely to be 
relevant to the success of a UDP.  Two separate 
literature reviews were conducted to identify 
dimensions of digital platforms and smart cities, 
respectively. The following search queries were used: 
• ((“data platforms”) OR (“digital platforms”) 

OR (“platform ecosystem”)) AND 
((“dimension”) OR (“design”) OR (“driving 
factors”) OR (“framework”)) for the first 
review; 

•  (“smart city”) AND ((“dimension”) OR 
(“design”) OR (“driving factors”) OR 
(“framework”)) for the second review.  

We conducted a keyword-based search through 
the Science Direct, Springer, Emerald, and Wiley 
databases. In addition to examining the databases, we 
used a snowball sampling method to identify relevant 
articles that were referred to in the identified articles. 
The two literature searches resulted in a collection of 
key dimensions of digital platforms and smart city 
initiatives, as well as their underlying elements. From 
this collection, we identify those dimensions in which 
the platform and smart city contexts intersect, 
resulting in a list of the key dimensions of UDPs and 
their underlying elements (see Section 3). 
Specifically, we start from a set of dimensions 
required for the success of digital platforms and 
expands them to include the complementary 
dimensions essential for the success of smart city 
initiatives.  

In the second step, we conducted an expert panel 
to obtain deeper insights into the relationships 
between these key dimensions of UPDs and the value 
creation mechanisms of the UDP (see Section 4). The 
panel was conducted in the period between February 
1, 2020, and April 9, 2020, and it consisted of a 
balanced sample of 30 experts from European cities 
that are involved in a smart city project that is part of 
the EU Horizon 2020 initiative. To reflect the 
perspectives of the different stakeholders, this panel 
consisted of 12 experts from government institutions, 
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12 experts from private companies, and six experts 
from academia or NGOs. The experts were asked to 
respond independently to a questionnaire. The 
following six open questions used to initiate a 
discussion on the experts’ experiences and insights 
concerning the key UDP dimensions.  
1. What should be the purpose of an Urban Data 

Platform? 
2. Who should be the owner and manager of an 

Urban Data Platform? 
3. What kind of value should be created with Urban 

Data Platforms?  
4. Why should Urban Data Platforms be 

interoperable? 
5. Why is citizen engagement needed for Urban Data 

Platforms? 
6. How can trust be fostered and who needs to be 

trusted?  
Based on the panel expert responses to these 

questions, a framework for value creation through 
UDP was derived (see Section 4). 

 

3. Key dimensions of urban data platform 

In this section, we, first, present the results of the 
literature review on digital platforms and smart cities 
concerning their dimensions and driving factors. 
Then, the key UDP dimensions and their underlying 
elements are described.  

Concerning the literature review on digital 
platforms, prior studies underscore several 
dimensions of digital platforms [8, 20-22]. However, 
they often focus on a specific component of digital 
platforms. For instance, platform governance has 
been examined by a multitude of authors [23-25]. 
Another key dimension that has received 
considerable attention is the platform business model. 
While being studied in prior works, these dimensions 
have mostly been examined in isolation and a holistic 
approach is scarce yet. Regarding driving factors of 
digital platforms, Nikayin, et al. [26] suggest that 
factors such as technical and organizational openness, 
heterogeneity of interests, independency in the 
ecosystem, leadership, and selective incentives 
influence collective action for joint platform 
development. Engert, et al. [19] identify other factors 
that influence the adoption and growth of multi-sided 
platforms. In summary, prior works provide a 
fragmented view of what determines the success of a 
digital platform and lack particularly a focus on 
platform adoption [6, 19]. A more comprehensive 
view is thus needed.  

From the literature review on smart cities, several 
studies with varying degrees of depth and coverage 

have emerged that underscore different dimensions of 
the smart city [1, 10, 11]. However, the results of 
these studies present are quite mixed. In some 
studies, smart city dimensions are introduced at a 
high abstraction level. For example, Chourabi, et al. 
[10] identify eight key dimensions of a smart city: 
management and organization, technology, 
governance, policy context, people and communities, 
economy, built infrastructure, and natural 
environment. In contrast, other studies focus on a 
specific dimension of a smart city, such as 
governance [12, 27], business model [28], and 
technical architecture [29], and provide a more 
detailed perspective on this dimension. Although 
such studies provide useful insights, they assemble to 
a fragmented picture of the smart city dimensions. An 
integrated view that covers all dimensions is thus 
required. Regarding the driving factors of smart 
cities, Ojo, et al. [30] suggest factors such as political 
leadership, adoption of integrated, holistic 
government approaches, and stakeholder 
collaboration and partnerships. However, a 
comprehensive understanding of how the 
multidimensional nature of the drivers of smart cities 
are linked to desired outcomes is still lacking [31].  

From the two reviews, we compiled a collection 
of key dimensions related to UDP in Table 1. Each of 
the dimensions encompasses several underlying 
elements described in the remainder of this section.  

Table 1. Key dimensions of urban data platforms 

Platform purpose 
City services Environmental 

sustainability 
Social impact Economic development 

Platform governance  
Principles Institutional arrangement 

Data governance Revenue Model  
Control  

Platform technical design 
Privacy Security  

Data analytics capability Business model support 
tools 

Platform manager capabilities 
Leadership Cross-organizational 

collaboration 
Ecosystem nurturing Data quality management 

Engaging stakeholders 
Quadruple helix Collaboration 

 
Platform purpose is an indicator of the breadth 

and depth of the vision behind a UDP in a city. 
Without a clear vision and purpose, user groups will 
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be reluctant to join a platform [32]. Given that the 
ultimate objectives of smart city initiatives are city 
services improvement, economic development, 
environmental sustainability, and social progress of 
a city [10, 11, 33], the UDP purpose is to contribute 
to fulfilling the city’s vision and strategy along these 
lines. 

  
Platform governance defines who makes what 

decisions about a platform (ecosystem) [21]. 
Appropriate governance arrangements that allow data 
sharing, support decision-making, and facilitate 
interaction among ecosystem stakeholders are key to 
the success of platform ecosystems as a whole [25]. 
Governance of UDP in the context of city ecosystems 
can be achieved through the development and 
implementation of institutional arrangements, 
principles, data governance, revenue model, and 
control. 

The institutional arrangement represents one of 
the main components of platform governance. It 
consists of a governance structure, funding, and a 
development strategy. Governance structure refers to 
decision rights (i.e., decision-making authority and 
responsibility), the ownership status of a platform 
amongst the ecosystem participants, and rules and 
procedures that need to be followed to make 
decisions  [21, 25, 34]. There are three possible forms 
of platform governance structure: central governance 
where decisions are taken by a single organization 
that usually leads a platform; some form of 
collaborative decision-making and shared ownership 
(e.g., public-private ownership); and a decentral 
governance model [4, 21].  

The second element of the institutional 
arrangement is the funding of the platform. The 
availability of public funding and private financing 
resources as well as the return on investments for 
organizations investing in UDPs are crucial for the 
success of a UDP in a city ecosystem [9, 35, 36]. A 
UDP is expected to create and contribute to 
economic, environmental, and social value– often 
referred to as the triple bottom line [37] – in a city 
ecosystem. Accordingly, the returns of investments 
of UDP projects are not always captured in monetary 
value and can be broadened to social value creation 
(nonmonetary benefits)[36].   

The last element of institutional arrangement is 
the development strategy of a platform. In line with 
the smart city development policy, the development 
of a UDP can be targeted at different levels: local, 
regional, national, and international [33].  

As argued by Tan et al., platform governance is 
based on three principles of openness, 
interoperability, and transparency [38]. Platform 

Openness as a governance-related concept refers to 
reducing restrictions about who can participate on the 
platform and naturally contributes to platform 
adoption and potential network effects [32]. 
Furthermore, the degree to which a platform is open 
or closed is one of the primary drivers for the growth 
and sustainability of the platform [19, 26].  

Interoperability refers to the ability of different 
systems to interact and share information [35]. Lack 
of interoperability might lead to incompatible data 
exchange formats and protocols, which may in turn 
reduce the economies of scale of value-adding 
services using shared data of the platform [22]. UDPs 
should facilitate interoperability among a wide range 
of city systems to automatically share data and 
combine services. Interoperable urban data platforms 
that promote open standards, APIs, and shared data 
models are crucial for removing barriers such as non-
interoperable proprietary protocols. A higher degree 
of interoperability also makes the UDP more 
appealing for new partners to join. Furthermore, UDP 
interoperability also facilitates data sharing between 
cities.  

The third principle of platform governance is 
transparency. It refers to the understanding of what is 
happening (e.g., transparency about the rules of 
engagement, the use of data, the analytics and 
algorithms on the platform), and why it is happening, 
thus determining whether platform-related 
governance decisions are easy to follow and 
understandable [25].  

Within a platform ecosystem, data governance 
refers to defining, applying and monitoring the 
patterns of rules and authorities for directing the 
proper functioning of, and ensuring the accountability 
for, the entire data lifecycle (creating, processing and 
sharing, using) [39]. For data governance, it should 
be clearly defined which roles are relevant for the 
provisioning and processing of data, and how these 
roles are allocated to the data decision domains such 
as data principles, data quality [40]. The goals of data 
governance are ensuring the quality and proper use of 
data and helping utilize data to create public value 
[39]. Data platforms should address basic questions 
of data governance such as quality of original data; 
data ownership and access [4, 41].  

The revenue model – as a governance mechanism 
within platform ecosystems – describes how the 
platform generates income and earns money through 
the provision of its service [25]. The revenue model 
for data platforms can be a payment by data providers 
or users in the form of, for instance, subscription 
(data is made available for a certain period of use), 
commission (for each data transaction), and 
advertising [42]. Furthermore, the revenues of a 
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platform depend on the price associated with the 
service. As data platforms often focus on getting the 
various stakeholder groups on board, a viable pricing 
policy is to subsidize one side in order to attract the 
other side to join the platform [22, 25, 32], e.g., by 
lowering prices or offering access for a fee. It is 
expected that the establishment of the right pricing 
structure by the platform manager influences the 
adoption decisions of platform users and supports 
network effects within a platform ecosystem [19, 22]. 

The control dimension of platform governance 
refers to how the platform managers coordinate the 
platform ecosystem and manage relationships with 
stakeholders to encourage their desirable behavior 
[21]. For doing this, the platform manager 
implements two types of control mechanisms: formal 
control (gatekeeping and process control) and 
informal control (e.g., shared norms and values) over 
the city stakeholders involved in the provisioning and 
utilization of urban data.  

Gatekeeping or input control refers to the degree 
to which the platform manager uses selection criteria 
on which stakeholders are allowed to enter into the 
platform’s ecosystem and uses pre-defined criteria to 
determine which data is allowed on the platform [21]. 

 Process control refers to methods, rules, and 
procedures that are in place to regulate the platform 
and to observe and monitor the desirable behavior of 
the stakeholders of a platform ecosystem [7, 21].  

Informal control refers to the degree to which the 
platform manager relies on norms and values that it 
shares with all stakeholders involved in a platform 
ecosystem [21]. A similar set of values, beliefs, and 
shared norms provides a common foundation for the 
stakeholders within a city ecosystem. It can promote 
their commitments to the objectives of the UDP and 
encourage desirable behaviors. 

 
Platform technical design dimension deals with 

platform architecture which aims to ensure technical 
capabilities of the platform in terms of privacy, 
security, data analytics, and business model support 
tools. Privacy and security-related issues should be 
addressed by the architectural design of a platform 
for trusted and secure data exchange within a 
platform ecosystem [20]. Data owners and users 
require that sensitive data is protected when they 
interact through urban data platforms. Thus, security 
and privacy protection should be considered during 
capturing, processing, aggregating, storing, and 
sharing data through the UDP in the city ecosystem 
[29]. From a technical perspective, platform design is 
based on a layered modular architecture with 

interfaces between layers [21]. In this regard, setting 
rules and standards on how to interface between the 
various layers of the platform that enable secure data 
exchange is a critical success factor [43].  

Besides security and privacy concerns that should 
be met by the technical design, the UDP should have 
data analytics capabilities as it aims to improve city 
operations and services [3]. Such technical 
capabilities range from accessing data towards 
semantification, aggregation, and advanced analytics 
to analyze and gain useful insights from multiple 
urban datasets. 

From a technical perspective, a platform should 
also provide business model support tools to enhance 
the economies of scope by encouraging new 
communities (e.g., data-driven start-ups, developers, 
and established firms) to join the platform ecosystem 
in order to explore new business opportunities, or to 
enhance their existing business models [44]. Typical 
technical support tools are Application Programming 
Interfaces (APIs) and Software Developers Kits 
(SDKs). Such technical tools allow access and 
interaction with the platform and mediate between 
the platform and its users. Hence, they play an 
important role in opening up new business 
opportunities within a platform ecosystem [21, 25, 
44].  

 
Platform manager capabilities refer to the 

extent to which the platform managers have the 
abilities and skills required for management and 
orchestration of a platform ecosystem that creates 
value for all stakeholders. These capabilities are 
defined in terms of four constructs: ecosystem 
nurturing, cross-organizational collaboration, 
leadership, and data quality management. We make a 
distinction between the platform owner and the 
platform manager. The platform owner is responsible 
for the underlying platform technology upon which 
the ecosystem operates and has the intellectual 
property and legal control over the platform 
technology. In contrast, the platform manager 
maintains, runs, and develops the platform within the 
guidelines provided by the platform owner.  

Ecosystem nurturing capability is the ability of 
the platform managers to nurture adoption and use of 
the platform as well as on-going collective innovation 
and exploration of new business models for the 
growth of the platform ecosystem [44]. 

Cross-organizational collaboration capability is 
the ability of the platform managers to collaborate 
with ecosystem stakeholders without having formal 
authority over these stakeholders [24]. 
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Leadership capability is the ability of the 
platform managers to support and coordinate 
collective action in a platform ecosystem, manage 
conflicts, and create incentives for ecosystem 
members to provide input and to collaborate [26, 33].  

Data quality management capability is the ability 
of the platform managers to communicate and handle 
data-related issues with the relevant stakeholders to 
ensure data quality within the platform ecosystem. 
Data quality is a multifaceted construct, 
encompassing a set of quality attributes, such as 
accuracy, timeliness, completeness, consistency, and 
relevance, which all determine whether data is fit for 
use [39]. Approaches for achieving this include, for 
instance, monitoring the data lifecycle of creating, 
processing, sharing, and using data to create value 
[45]. To do so, platform managers should possess 
relevant knowledge and reasonable multi-disciplinary 
skills from domains such as machine learning or data 
management as well as analytical/modeling skills and 
business domain knowledge [46]. 

 
Engaging stakeholders refers to the degree to 

which a UDP is designed to foster and enable 
collaboration, partnerships, and co-creation between 
different stakeholder groups. Engaging stakeholders 
is based on a quadruple helix collaboration model 
that includes government, companies, universities, 
and citizens. Quadruple helix collaborations further 
enhance technology diffusion and reduce technology 
resistance in cities by including citizens as co-
creators and social innovators [1]. 
 

4. A framework for value creation in UDP 
ecosystems 

Based on the key dimensions identified, the 
responses from the members of the expert panel 

provide further insights into how these dimensions 
can support value creation within a UDP ecosystem. 
The resulting framework for value creation through 
UDP is illustrated in Figure 1. It relates the key 
dimensions that were previously identified to the 
dynamics of platform adoptions and use, ultimately 
leading to value creation.  

In principle, trust is the driving factor for UDP 
adoption and use and is influenced by platform 
purpose, governance, technical design, and platform 
manager capabilities. The impact of platform 
adoption on platform use is moderated by the degree 
to which the platform is designed to actively engage 
stakeholders, as this moderates the effect of the 
platform usage on value creation. Finally, the 
quadruple helix collaboration experience is described 
as a feedback loop between platform adoption, 
platform use, and trust. This experience is built over 
time, through adoption and use of the UDP and, in 
turn, strengthens trust. In the remainder of this 
section, we will reflect on these relationships and the 
expert feedback in more detail. 

The panel experts argue that trust is the major 
determinant of UDP adoption (relationship a). They 
distinguish between three forms of trust – trust in the 
platform itself; trust in the organizations behind the 
platform, i.e. the platform manager, owner, and 
financer; and mutual trust between the public and 
private partners that are involved in the UDP 
ecosystem.  

The organizational trust research field provides 
various starting points on how trust can be improved. 
Mayer, et al. [47] suggest three determinant factors 
that affect the trust one party has for another: 
benevolence, integrity, and capability. These three 
trust determinants have been well accepted within the 
research community on trust in technology and the 
relationship between the trust determinants and 
technology adoption has been supported in various 
studies [15, 17, 48]. Similarly, in this paper, we posit 

 
Figure 1. A framework for value creation in Urban Data Platform ecosystems 
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that benevolence, integrity, and capability are the 
drivers of trust within the UDP adoption process. We 
proceed by providing definitions of these constructs 
and discussing their role in the context of the 
framework illustrated in Figure 1. 

 Benevolence is the extent to which a trustee (e.g., 
person, technological artifact, or institution) is 
believed to want to do good to the trustor [47]. It is 
related to the purpose of the UDP and, hence, the 
rationale of stakeholders to engage in a UDP. Thus, 
the platform purpose is one of the drivers of trust 
(relationship b). The panel experts state that the 
UDP ambition is one or a combination of the 
following four objectives: 1) to improve city services, 
policies, and decision making; 2) to foster economic 
innovation; 3) to create more sustainable and resilient 
cities, and 4) to foster social innovation. These 
objectives should be communicated to the city 
stakeholders for the platform to build up trust in the 
eyes of these stakeholders.  

The second key driver of trust is integrity i.e., the 
degree to which a trustee adheres to a set of 
principles (e.g., honesty and fair treatment) [47]. In 
the organizational setting, clear and transparent 
governance frameworks in combination with norms 
concerning fairness and accountability are measures 
to ensure integrity. Trust in the platform derives 
mainly from good governance that ensures positive 
platform interaction and transaction experiences for 
stakeholders. Thus, platform governance is an 
important driver of trust (relationship c). In this 
regard, for instance, most panel members agree that 
the government should take the lead, predominantly 
for reasons related to data ethics. Regarding the 
institutional arrangement element of platform 
governance, the majority view of the expert panel 
was that UDP governance should be a public-private 
endeavor. There is consensus that the management of 
the UDP should be a joint collaborative effort. This 
view is supported by the fact that the capabilities 
needed to manage a UDP are distributed across the 
public and private sector organizations because they 
bring different capabilities to the table. As stated by 
the panelists, the public sector is most suited to 
control the setting of data privacy norms, determining 
data ownership rules, and determining platform 
access rules in such a set-up. Also, from the 
panelists’ perspectives, the private sector would focus 
on innovating platform tools and services, generating 
and capturing in-platform data, and pricing of in-
platform services. Such shared-responsibility 
arrangements thus provide further support for 
enhancing trust.  

The third key driver of trust is capability, 
meaning that the trustee has the ability, skills, and 

expertise to perform effectively in a certain context 
or with a certain task [47]. In this study, we make a 
distinction between two types of capabilities. First, 
capabilities or functionalities that have been 
technically embedded in the platform itself and, 
second, the capabilities of the platform manager.  

 From the technical perspective, trust in platforms 
relies on the design and development of crucial 
capabilities, functions, and features of urban data 
platforms that allow them to perform tasks well for 
city stakeholders. Platform technical design that offer 
key technical capabilities of the platform– i.e., 
credible security and privacy protections, data 
analytic capability, and business model support 
tools– are deemed more reliable and trustworthy.    
Thus, Platform technical design will enhance the 
trust in the UDP (relationship d). 

The capabilities of the platform manager are also 
considered by the panel members as an important 
driver of trust (relationship e). The panel experts 
propose that some of these key capabilities, e.g., 
setting the right rules and regulations for the UDP, 
are better entrusted to public sector organizations, 
whereas other capabilities, such as nurturing the 
ecosystem, come more naturally to the private sector. 
The experts also state that trust in government 
institutions by the private sector can be increased by 
improving the institutions’ capabilities, i.e. the skills, 
competencies, and leadership characteristics in the 
domain of UDPs. They also suggest that trust in the 
private sector by the government institutions can be 
increased by improving the integrity of companies, 
i.e. the perception that companies have principles 
(e.g. accountability, inclusion, social responsibility) 
that are acceptable to the government.  

The panel suggests that trust in the government 
by the private sector can be strengthened by creating 
collaborative experiences with the government, e.g. 
collaborating in pilots and proofs of concepts. They 
also state that trust in the private sector by the 
government can be increased by creating 
collaborative experiences with the private sector, in 
turn. The previous experience between the 
stakeholders involved in the UDP leads to a feeling 
of greater credibility between those involved 
stakeholders. This provides evidence that 
collaborative experience can serve as an important 
driver to improve mutual trust (relationship j). As a 
consequence, there is a feedback loop between trust, 
platform adoption, platform use, and the quadruple 
helix collaboration experience. The experience from 
collaboration within the quadruple helix of public and 
private sectors, citizens, and academia is built over 
time through adoption and use of the UDP 
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(relationship i) and, in turn, reinforces the trust 
(relationship j).  

Furthermore, a platform design that actively seeks 
to engage stakeholders in value co-creation is 
perceived as moderating the success of UDP adoption 
and use (relationships h1 and h2). The panelists 
stated that stakeholders can provide valuable insights 
into the needs of the city by collaboration in 
collecting, creating, analyzing, and using urban data. 
More specifically, they emphasize the importance of 
a platform designed to engage citizens. While a 
crucial objective of many UDP initiatives, only a few 
cities have been able to successfully build up 
collaborations between citizens and other ecosystem 
stakeholders. From the point of view of the expert 
panel, the government needs to emphasize the use of 
the platform to support citizens by strengthening 
community, democracy, privacy, and data ownership. 
The private sector sees the relevance of engaging 
citizens in the design phase of the platform so that 
they build something the customer wants. Both 
sectors agree on enabling citizen entrepreneurship, 
for instance by helping them to monetize their data.  
 

5. Discussion and Conclusion 
Urban data platforms enable trusted data 

exchange between stakeholders in a city ecosystem 
and aim to promote sustainable solutions to urban 
challenges, foster societal engagement, and facilitate 
scaling up smart city solutions. The importance and 
relevance of data platforms are acknowledged both in 
the literature on smart cities [2, 3] and digital 
platforms [4, 6]. However, despite the contributions 
of previous studies on identifying key dimensions of 
digital platforms, they focus mainly on single 
dimensions and rarely consider platform adoption 
[19], which is a crucial challenge in the context of 
UDPs.  

In this study, we have identified five key 
dimensions that determine the success of such 
platforms. We also contribute to the literature by 
providing evidence on how these key dimensions can 
support value creation through UDPs in the context 
of city ecosystems. The proposed framework 
provides a systematic and comprehensive approach 
for understanding the respective effects of the key 
UDP dimensions on UDP adoption, use, and value 
creation. It can thus support the decision-making 
process of platform managers and help city 
policymakers and business developers in realizing 
value from UDP in the city ecosystems. 

We identify trust as a major factor that determines 
platform adoption, use, and value creation. This 

finding is in line with prior studies on technology 
adoption that emphasized trust as a major driver for 
the acceptance and use of new technology [13, 16, 
17]. The leading role of trust is also highlighted in 
platform studies [4]. Yoffie, et al. [49] identify that 
lack of trust is one of the failure factors of platform 
businesses by studying 209 failed platforms. In 
contrast, mutual trust between platform stakeholders 
has been identified as a crucial factor in the success 
of platform ecosystems [25]. While previous studies 
mainly focused on general factors of organization, 
technology, and the environment [13, 14], we focus 
on the key decision variables of UDPs as the drivers 
of trust. The findings of this study suggest that key 
dimensions of a UDP – platform purpose, 
governance, platform technical design, and the 
platform manager capabilities – are required to build 
the trust needed for UDP to successfully create 
sustainable value. Thereby, we provide an in-depth 
understanding of value creation through UDPs. 

Nevertheless, our investigation was limited to the 
European context. To improve the generalizability of 
the research results, the framework needs to be 
validated in other contexts in future studies. 
Secondly, we derived key dimensions of UDPs and 
discussed their influence on value creation through 
UDPs from supply-side perspectives. To provide a 
balanced view of UDP adoption, demand-side 
perspectives should also be included. Therefore, how 
users make decisions on adopting UDP should be 
investigated in future work.  Thirdly, adoption and 
use of platforms follows evolutionary steps, reflected 
in a (feedback) learning loop within the framework. 
Since the early maturity stages of most existing urban 
data platforms limit the degree to which this addition 
can be validated, the evolutionary perspective and 
learning loop require further empirical investigation 
as part of a longitudinal study of UDP within a city 
ecosystem. 
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