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Abstract— Smart cities are facing major sustainability risks as 

environmental challenges are increasing at the same time as the 

demographic dependency ratio is deteriorating and the funding 

base for tax-funded city systems is becoming scarce. With the 

development of technological advances, there is potential to 

develop the city systems in new, innovative ways. However, in 

developing effective and citizen-centric digital solutions for 

sustainable cities, there is need for collaborative strategies that 

consider the different stakeholder perspectives to genuinely co-

create value. Several previous studies from different contexts have 

emphasized the importance of identifying potential stakeholders 

and the presence of active dialogue within collaboration and 

furthermore, have proposed the necessity of active dialogue for 

effective collaboration and empowerment of stakeholders. Getting 

stakeholders’ insights as feedback is valuable information for 

further city development.  In this study, the different value co-

creation models and collaborative strategies based on literature 

review are synthesized in order to build solid ground for 

developing sustainable smart cities.  
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I. INTRODUCTION 

In the modern knowledge economy, the role of cities 
involves various centrally important economic and societal 
service missions. These include e.g. provision of educational, 
social and healthcare services as well as the development of 
urban infrastructure both for citizens and businesses. Besides 
these central service missions, there are increasing 
responsibilities of cities to solve contemporary economic and 
environmental challenges and enhance sustainability [1, 2]. In 
fact, the strong demand for accountability has increased the 
impact of cities as central decision-makers and responsible 
actors in enhancing sustainability. Both in academic and 
practice-oriented literature, the concept of designing and 
building smart cities are argued as one way to offer solutions for 
contemporary sustainability challenges [3]. De Jong et al. [4] 
have proposed that smart cities should develop strategic 
initiatives that aim to create better conditions for the citizens. 

According to the European Commission [5, p. 6] smart city is 
known as a place where digital technologies are used to make 
the traditional services better for the citizens and the 
organisations of the city. Thus, in a smart city, information and 
communication technology and data are used to make the city's 
operations more efficient, and to improve both the city's services 
and the well-being of the citizens. This can mean, for example, 
the management of traffic lights and utility services, the 
development of social services, maintenance tasks and the 
efficiency and management of many other city functions. With 
the help of technology, it is possible, for example, to collect data 
on the use of various devices, to carry out surveys and to use 
artificial intelligence or algorithms in making difficult 
administrative decisions.  

This kind of definition highlights the emphasis on 
technology and digitalisation in smart cities. However, smart 
cities are not only technology-oriented places but also need to 
be understood as strategically distinctive knowledge hubs 
serving unique mix of value and delivering better future for its 
citizens and organizations. According to Israilidis et al. [6], most 
studies on smart cities are focused on the technical and hard 
aspects [7, 8, 9, 10], leaving room for research that focuses on 
the role of collaboration strategies in smart cities. The 
importance to identify stakeholders from multiple perspectives 
and, efficient ways of creation and use of organisational data 
resources can enhance the sustainable development of smart 
cities  

Drawing on the previous literature on smart cities, value co-
creation and collaborative strategy themes, we examine the 
collaborative strategies for enhancing sustainable development 
in smart cities context.  

II. THEORETICAL FOUNDATIONS OF VALUE CO-CREATION 

Collaborative strategy can be defined as an organizational 
strategy aiming at competitive advantages [11]. Prior literature 
has provided numerous frameworks and collaborative 
approaches, however, most of those proposed frameworks are 



focused on specific perspectives, e.g., problem-solving, 
decision-making, risk-sharing, or resource integration. 
Capturing the most potential values from value co-creation 
(VCC) requires the combination of steps from different 
frameworks and approaches as the correct form of VCC 
collaborative strategies. Thus, it is important to know what are 
the existing VCC frameworks and approaches are discussed in 
literature. 

Frow and Payne [12] have provided a detailed process-based 
framework while proposing value proposition as a media for 
value alignment among the involved stakeholders. Their 
framework builds upon five consecutive stages: identify 
stakeholders, determine core values, facilitate dialogue for 
sharing knowledge, identify VCC opportunities, and finally, co-
create value propositions. Ramaswamy and Chopra [13] and 
Ramaswamy and Ozcan [14] have also provided a similar 
framework focusing on general business processes after 
considering engagement platform as the nexus of collaboration. 
Prahalad and Ramaswamy [15-17] have introduced and 
gradually developed the DART model for ensuring active 
participation within the engagement platform. In this model, D 
stands for dialogue, A for access, R for risk and T for 
transparncey. Jenner and Fleischman [18] have later followed 
the DART model concept on resource integration aiming at 
sustainability in societal enterprises. The core of the DART 
model is active dialogue within the collaboration. Many others 
have also found the necessity of active dialogue for effective 
collaboration and empowerment of stakeholders [19-21]. While 
fostering the decision-making process in VCC, Martinez and 
Jackson [22] have proposed the P.A.S.C.A.L. model for 
collaboration. In this model, the letters stand for the Perception 
of the ecosystem, the Analysis of stakeholders’  interests, the 
Synthesis of stewardship, the Choice of strategy, the Action for 
implementation, and lastly, the Learning through co-innovation 
and imitation)  Similarly, Stenroos and Jaakkola [23] have 
developed a tentative framework within knowledge-intensive 
services for joint-problem solving proposing 4-steps: problem 
definition, solution identification, solution implementation, and 
co-create value. The framework proposed by Banerjee and 
Sharma [24] and Han and Hong [25] is focused on VCC in new 
technology development.  

Most of the proposed frameworks have emphasized the 
importance of identifying potential stakeholders and the 
presence of active dialogue within collaboration, however, they 
did not point out the conflicts raising stakeholders’ diverse 
expectations. Iglesias et al. [19] have argued that one of the main 
threats in VCC is the gap between stakeholders’  expectations 
and promises made by the organizations. Many have tried to 
mitigate this gap by prioritizing the stakeholders and targeting 
the most strategic stakeholders at first. Nudurupati et al. [11] 
have introduced the KRALJIC matrix as a solution for 
stakeholders prioritization and classified the stakeholders into 
four groups; non-critical, leverage, bottleneck, and strategic. 
However, the proposed matrix has a deficiency in that it only 
considers two variables (herein, profit impact and supply risk).  

Along with the correct form of a collaborative relationship, 
the succession of VCC greatly depends upon the effectiveness 
of the collaborative approach [26]. Best et al. [27] have 
explained collaborative approaches as the firm or actors-led 

activities for resource exchange or integration with others. They 
have further exemplified the collaborative mechanisms as co-
developing, co-producing, or co-designing the services or 
products. Lee, Olson and Trimi [28] have also exemplified co-
innovation in the case of new technology development. 
Regarding the collaborative processes, Martinez and Jackson 
[22] have emphasized on negotiation in collaboration, while 
others have firmly considered feedback as another collaborative 
strategy [29]. Reypens, Lievens and Blazevic [30] have 
prolonged the list of collaborative processes after emphasizing 
coordination, consultation, and making compromise. The 
available collaborative strategies in value co-creation are 
provided in Table 1. 

TABLE I.  COLLABORATIVE STRATEGIES 

Collaborative 

strategies 
Definitions 

 

Co-developing 

Actors assist the organization by sharing ideas, 
experience, and information for augmenting the 
service offering 

 

Co-designing 

Continuous interactions assist to understand 
involved actor’s expectations for designing future 
co-creation opportunities 

 

Co-production 

Actors share resources and knowledge among 
themselves for producing new products or 
developing present practices 

 

Co-innovation 

Innovative paradigm after leveraging ideas and 
approaches for generating new organizational and 
shared value 

 

Co-ordination 

Effective planning, activities, and sharing 
information to stimulate synergies after avoiding a 
possible overlap of activities 

 

Negotiations 

Actors involved in argumentation for making a 
joint decision over any conflicting issue 

 

Compromise 

All entities listen and reconcile each-others view-
points for making a decision based on balanced 
interests and motives 

 

Consultation 

Actors provide suggestions and advice on 
activities as an advocacy for the VCC process 
through open dialogue 

 

Feedback 

The strategy of getting insights to justify whether 
the offerings have met the expectations or not 

 

III. COLLABORATIVE STRATEGIES IN DETAIL 

Following the VCC concept, stakeholders might collaborate 
for co-developing, co-production, co-designing, or co-
innovation. All of these strategies assist involved stakeholders 
to exchange, making an addition, or synergistic integration of 
their resources aiming for mutual VCC [31]. Regarding Jaakkola 
and Alexander [32], co-developing behavior involves 
augmenting or helping other’s offerings by contributing 
resources like knowledge, skills, labor, and time. Roncha and 
Thomas [33] have argued that co-development is one of the 
crucial processes of active engagement within VCC. 
Stakeholders communicate with each other to understand their 
expectations from the collaboration, see e.g. [29]. Co-designing 
VCC is a collaborative approach where open dialogue plays a 
vital part. Some authors have utilized the term “co-creation” and 
“co-production” interchangeably, however, these two concepts 
are not distinctively similar [34, 35]. Co-production is more 
involved in manufacturing-based industry for producing new 
products or services [36], whereas, co-creation covers all types 



of collaborative value creation processes. Unlike co-designing 
collaborative approach, co-production mechanism requires a 
more one-to-one relational approach [27]. After mentioning 
stakeholders’ creativity and innovative ideas as the source of 
achieving competitive advantage, Lee et al. [28] have argued co-
innovation as a mechanism for generating organizational and 
shared information leveraging creativity and innovative ideas. 
They have also stated that digitalization has paved the path from 
closed innovation to open-innovation, and now to co-
innovation.  

VCC aims to coordinate the available resources among the 
stakeholders for the betterment of all [31]. However, 
management must define the expectations of the stakeholders 
for effective coordination of activities and resources [31]. As 
there is no “one-for-all” solution available, the expected 
outcome of one stakeholder can cause dissatisfaction to others, 
which initiates the point of conflicts within the relationship [37, 
38].  

Cannas [37] has argued that most of the conflicts are solved 
by either negotiation and making compromises. Pera et al. [39] 
have defined negotiation as a process where two or more actors 
involved in critical decision making. Negotiation is the key to 
capital (economic, social, symbolic, and cultural) increment and 
mitigates the possibility of value-destruction [40] where the 
social skills rather than the technical skills play a vital role [41]. 
On the other hand, making a compromise is considered as a 
personal tolerance behavior during the VCC collaboration, 
where some might need to tolerate less profit compared to others 
for the seeking of mutual betterment. The presence of 
compromising behavior provides balance within the 
collaborative relationship in multi-stakeholders VCC. However, 
it is difficult to achieve compromise involving all stakeholders 
within VCC, which ultimately hinders the outcome of the 
process. Usually, experts within the value chain come forward 
to share their expertise and knowledge to develop the offerings 
further [42] requiring open dialogue among the actors within the 
VCC collaboration.  

Lastly, getting stakeholders’ insights as feedback is valuable 
information for further service development after understanding 
their emotional state about the offerings [43]. Regular feedback 
is immensely important for aligning any misunderstanding 
within collaboration [44]. Consultancy is an information-
sharing behavior, whereas feedback is an information-seeking 
behavior.  

The level of engagement determines the extension of co-
created value and ultimately motivates stakeholders to 
participate again in the future [34]. The involved stakeholders 
capture the co-created value by anticipating, assessing, or 
transferring among them. However, Reed et al. [45] have argued 
that the value outcomes may differ based on the engagement 
context, design, and mediation.  

Some strategies for VCC have been scrutinized to help 
achieve VCC, including both collaborative mechanisms (co-
developing, co-designing, co-production, and co-innovation) 
and collaborative processes (co-ordination, negotiation, 
compromise, consultation, and feedback). All the identified 
collaborative mechanisms and processes have been analyzed for 
ensuring the best possible outcomes from VCC collaboration in 

multi-stakeholder perspective. It is notable that data and 
information plays an important role in most of these 
collaborative strategies. This is especially true in the smart city 
context as in a smart city, information and communication 
technology is used to make the city's operations more efficient, 
to share information with the residents, and to improve both the 
city's services and the well-being of the citizens. A smart city is 
therefore a city where data collection and smart city technology 
are used in a variety of ways. 

IV. ROLE OF DATA AND INFORMATION IN SMART CITY’S 

COLLABORATIVE STRATEGIES 

When we consider smart city as a nexus of different kinds of 
actors, i.e. as a complex network organization, the work of 
Capaldo [46] offers fruitful viewpoints for VCC between 
network organizations. The first viewpoint is information 
sharing in terms of context specific knowledge, such as 
environmental information. This kind of information sharing is 
mostly done between network’s key actors and in a very 
informal way. This kind of information deals e.g. sustainability 
measures in a smart city context. Second viewpoint deals 
specifically with information transfer. This is mostly related to 
expert-specific know-how that aims to solve a certain problem 
at hand. Thus, this viewpoint relates to most acute issues in the 
smart city context. COVID-19 pandemics and the information 
transfer needs are a good information sharing among the city 
actors.  

Third viewpoint of Capaldo’s [46] study is the in-house 
information production, that namely focuses more on intra-
organizational aspects. Lastly, the fourth viewpoint is 
information co-production. Capaldo [46] also states that 
effective information sharing in the network needs personal 
relationships, functional macro culture, trust and reciprocity. In 
other words, these act as information enablers in a networked 
context of multiple actors to collaborate. Even though Capaldo 
[46] has carried out the study in the context of private sector, 
these viewpoints are applicable also in the context of smart 
cities. Being a city can be regarded as a network entity that 
includes not only the public actors but more and more also the 
private actors and even the individuals as citizens. 

Based on Capaldo [46] conceptualisation of smart city as a 
web of actors, it is important to recognise the dynamics of 
technological, environmental and social spheres of life that are 
changing today. To navigate in this unknown and emergent 
nature of circumstances, the need for developing a sustainable-
based [47] data and knowledge perspective on smart cities is 
necessary. In the development of such a perspective on 
increasingly complex environmental contexts, the relevance of 
data and associated process and practices can offer a role to build 
a sustainable [48] value-chain in smart city development. For the 
understanding of the management of smart cities as network 
organisations, pertinent stakeholder groups such as private 
organisations, local communities/citizens and government 
institutions need to develop a better grasp of how to strategically 
manage data and knowledge [49, 50] in a sustainable way [48]. 

In addition, the expansion and growth of AI-driven 
technologies, big data etc. can impact smart cities with a huge 
challenge of overwhelming amount of documented and 



unstructured information in their digital infrastructures [51] 
going forward. 

To tackle this information overload challenge in the 
management of smart cities as network entities, the need for 
sustainable data and information management becomes 
essential. Focusing on data and information, smart cities need to 
effectively and efficiently manage the structured and 
unstructured information. Otherwise, this kind of network 
organisation can be faced with enormous wastage of financial, 
technological and human capital resulting in unproductive 
information management processes such as creation, transfer, 
use and application. 

V. DISCUSSION AND CONCLUSIONS 

As the level of engagement determines the extension of co-
created value [34], collaborative strategies have a clear 
relationship with the potential realized value. However, it is 
difficult to define the exact reasons behind the change in realized 
value. Reed et al. [45] have argued that based on the engagement 
context, design of the collaboration, or mediation process the 
outcomes of the VCC process can vary. Cannas [37] has also 
accounted for the engagement context, along with current goals, 
and previous experience from the collaboration for changing the 
expected realized values. However, some authors have further 
argued that even based on the type and characteristics of the 
leadership, realized values can alter ]52]. Thus, how different 
engagement strategies tend to different realized values for 
stakeholders is still vague leaving a clear research gap for further 
studies to make the consensus in arguments. 

Stakeholders collaborate within the VCC process aiming at 
different expectations from the collaboration [53, 54]. Such a 
difference in expectations raises conflicts and causes value co-
destruction in collaboration. As the value chains nowadays are 
so complex and all are interconnected, the occurrences of such 
phenomena are normal nowadays [55]. However, very few 
articles have mentioned about such occurrences, e.g., [31, 44, 
56] have mentioned “value co-destruction”, and only Chang et 
al. [57] have mentioned “value slippage” as an outcome of the 
collaboration. Except for Mills and Razmdoost [44] they have 
not gone details by answering the reasons behind it or how to 
manage and mitigate such a challenge. Also, Mills and 
Razmdoost [44] have only discussed the value co-destruction 
phenomenon in the mature and synergistic relationship among 
the stakeholders within program management; stream specific 
research could be conducted to understand the phenomenon 
thoroughly. 

This paper provided a views on different collaboration 
strategies in realizing value co-creation. Especially in the 
context of smart cities, the role of data and information is very 
important in the collaboration of different stakeholders. In 
future, these aspects should be applied in empirical cases 
representing different kinds of smart cities.  
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