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BeCoDigital – Digital Co-Creation of Public Services
with Citizens: Understanding Pre-Conditions,
Technologies, and Outcomes
Nicolas Bono Rossello1,*, Antoine Clarinval1 and Anthony Simonofski1

1Namur Digital Institute, University of Namur, Belgium

Abstract
This article presents the research objectives, methods, and expected outcomes of the BeCoDigital project.
The objective of this project is to develop and validate a practical roadmap to guide the implementation
of digital co-creation methods. In the context of BeCoDigital, co-creation is defined as an exchange of
knowledge and resources among citizens, the government, and other stakeholders that aims to improve
the delivery of public services. To achieve its objective, the project studies (1) the pre-conditions of digital
co-creation participants, (2) the complementarity between methods and the challenges of interaction
between participants and processing of the information resulting from these methods, and (3) the
outcomes of digital co-creation. This article focuses in the second area. It details the proposal of creating
a modelling framework to study the complementarity of methods, and of using artificial intelligence as a
tool to process the co-creation information and provide a personalized feedback to participants.
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1. The BeCoDigital Project

Digital government consists in using digital technologies to improve the internal functioning of
administrations and the delivery of services to companies and citizens [1]. However, discussion
amongst scholars is ongoing regarding what the next stage of digital government will be.
Numerous authors call for a digital government that is citizen-centric [2], open to external
innovations [3], or that integrates citizens’ input and ideas for smarter decisions [4]. All these
visions about the “next step” of digital government converge toward a changing relationship
between citizens and government, and argue for the digital co-creation of public services
with citizens. Co-creation can be defined as a process in which actors exchange resources and
jointly create value through an engagement interface [5]. Co-creation can be implemented using
traditional (i.e., non-digital) methods such as mail surveys or town hall meetings, digital methods
such as living labs or online platforms [4], or a combination of both kinds of methods. The
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confluence of four major factors has redefined the role of citizens in government to turn them
into potential co-creators of public services instead of passive beneficiaries [6]. First, citizens
have increasingly higher expectations regarding public services and expect more personalized
public services as well as opportunities for participation. Second, public organizations are
limited by their resources and their knowledge of what citizens need and therefore require
innovative ways to develop solutions. Third, the problems faced by governments are increasingly
complex (e.g., reaching Sustainable Development Goals) and call for collaborative approaches
that include external partners, including citizens. Finally, the use of digital technologies allows
making co-creation easier and more cost-effective. For these reasons, digital co-creation methods
present a highly promising avenue for improving the delivery of public services. However,
due to the rapid evolution of digital technologies and the resulting diversity of co-creation
methods, it is tedious for governments to implement the most optimal co-creation strategy
given the stakeholders they wish to involve and the outcomes they wish to achieve. Therefore,
the objective of the BeCoDigital project is to develop a practical and scientifically grounded
roadmap (consisting of organized guidelines) to support citizen co-creation through
digital technologies, and to validate it with use cases in a government context. To
achieve this objective, the BeCoDigital project is structured into three work packages (WP),
each of them studying one aspect of digital co-creation and converging toward the roadmap.

In the first WP (WP1), pre-conditions toward digital co-creation are studied. Several pre-
vious works [7, 8, 9] identified motivational factors for citizens to co-create and found that
motivations of citizens to participate differ depending on the nature of the co-creation method
and their digital skills, among others. In addition, the vast body of literature on technology
acceptance provides numerous insights on psychological, task-related, and technology-related
motivational factors that may affect a citizen’s willingness to co-create [10]. Bringing together
the currently scattered results will allow obtaining a more thorough understanding of the roles,
competences, motivations, and barriers necessary to enable co-creation. Also, as this part of the
literature focuses on citizens, it will be complemented by surveying other stakeholders such as
political representatives or public servants, who also have important pre-conditions regarding
co-creation [11, 12].

In the second WP (WP2), the complementarity of digital co-creation methods and the pro-
cessing of the information obtained from their implementation are studied. Although research
can be found for individual co-creation methods such as participation platforms and social
media [13], the complementarity and coherence of these methods have hardly been studied.
Porwol et al. [14] underline the importance of building synergies between different methods.
Co-creation methods are more effective when used in combination with each other to reach
as many citizens as possible and ensure the validity and representativeness of the collected
input [15]. However, combining several co-creation methods poses the challenge of integrat-
ing and processing the overwhelming information resulting from these methods. The digital
character of the methods also implies rare real-time interaction between participants, which
can be problematic in a co-creation process. To answer these problems, we will explore how
artificial intelligence can assist (1) the interaction between participants and (2) the processing
of participants’ contributions stemming from a combination of digital co-creation methods.

In the third WP (WP3), the evaluation of the outcomes of digital co-creation is studied. Mainly
positive outcomes are identified within the co-creation literature such as bringing opportunities



of learning [16] and increased service quality and policy effectiveness [17]. However, several
scholars warn about the potential dark side of co-creation and value co-destruction, and mention
that digital co-creation is too often studied through tech-optimism [18]. The exact relation
between digital co-creation and these various outcomes remains a black box and calls for
appropriate metrics to evaluate the outcomes [13, 18]. In order to capture the diversity in
co-creation outcomes, we propose to build on the multidimensional policy network outcomes
frameworks by Klijn and Koppenjan [19] and Voets et al. [20]. By developing and testing such a
multidimensional outcome evaluation framework, we extend the conventional understanding
of digital co-creation outcomes, and allow for a balanced evaluation of their outcomes.

The described contributions of the three WPs (i.e., (1) pre-conditions, (2) complementarity and
processing, and (3) outcomes) will then be integrated into the roadmap, which will be validated
via use cases and refined iteratively. In order to successfully integrate the contributions of the
three WPs into this validated roadmap, we will rely on the well-established Design Science
Research methodology [21]. This approach has clear guidelines and has been applied in similar
research undertakings before to deliver value to both research and practice. The integration
and validation activities are part of WP2. Figure 1 summarizes the three WPs and shows how
they integrate into the roadmap.

Figure 1: Integration of the three BeCoDigital work packages.

2. Zoom on WP2: Co-creation Methods Complementarity and
Information Processing

This paper primarily focuses on the second WP of the BeCoDigital project, that is, the study of the
complementarity of co-creation methods and the challenges of interaction between participants
and processing of the information resulting from these methods. These two research directions
are critical to the project development and closely related to the Information Systems discipline.
The following two subsections further develop how these two directions will be addressed in
the project.



2.1. Methods Complementarity: A Novel Modelling Framework to Describe
Co-creation Methods

The proper study of digital co-creation methods and their complementarity requires the use of
a common general framework that embodies all these activities [14]. Following this approach,
the literature on citizen participation and co-creation has focused on providing a common
vocabulary and a suitable definition of the main concepts involved in these fields. Most works
have attempted at providing ontologies, metamodels, and semantic descriptions of actors,
processes, and context involved along the different stages of co-creation [22, 23].

The BeCoDigital aims to go a step further in the description of this kind of processes, by not
remaining at the conceptual level, but applying these concepts to describe the relations between
the different actors and actions being carried out, and identifying different roles [24, 25] and
motivations [9] of each implementation. This approach will allow describing the features and
characteristics of each method through the same lens, while providing the peculiarities of each
practical case where a same method is implemented.

We propose to model co-creation processes by relying on a network-based approach [26],
where the nodes are (groups of) actors involved in the co-creation process and the edges repre-
sent connections and interactions between actors. By modelling these processes as a network,
e.g., an agent-based model [27], the distribution of roles and the main interactions during the
co-creation process can be formally represented, explicitly accounting for the heterogeneity
in the participation process [28]. Additionally, this network representation allows making
use of network properties to evaluate the implementation and performance of the co-creation
process [29]. A clear example would be the computation of some measure of centrality, e.g.,
number of connections, to evaluate the level of linkage in the implemented method. Moreover,
this approach can be later extended to model different kinds of participant, based on their
interaction and frequency of participation [30, 31], or to perform simulations based on opinion
dynamics [32].

The methodology proposed for the development of the modelling framework is the following.
First, based on the co-creation methods listed in the literature [4], we will evaluate which
are the main describing characteristics of these methods. Then, based on existing conceptual
models [14, 23] we will associate these characteristics to well-established terms and concepts.
This step allows relying on a properly defined collection of terms while assessing the important
aspects of the literature in co-creation methods. Based on this comparison, and taking into
account the scope of the framework, we will add any missing variable or we will group the
concepts that do not provide any additional insight in the proposed approach. This is to be
achieved by properly linking them to the existing literature and by collecting information from
interviews with stakeholders involved in the implementation of these methods. We will validate
the descriptiveness of the model and its added value by comparing it to real use cases found in
the literature and provided by co-creation practitioners who are partners of the BeCoDigital
project. A further validation, using experimental design, will be carried out by examining the
response from practitioners to the use of the proposed framework and comparing it to their
response when this tool is not available.



2.2. AI-assisted Interaction: Information Processing and Collaboration in
Digital Co-creation Methods

In order to improve the processing of information available to policy-makers and participants
of digital co-creation methods, we propose the study of AI capabilities and the creation of a
direct feedback loop to citizens. Taking inspiration from some early attempts performed in the
urban planning context [33], the goal is to enhance the citizen’s experience in the co-creation
process by providing processed information [34] or direct feedback to their contributions [35].

We propose to enhance the collaboration in digital co-creation methods by exploiting the
advantages of AI tools [36]. Digital co-creation is often an asynchronous process where direct
interactions and real-time feedback among participants is rare, because they do not all access
the platform simultaneously. For example, via topical analysis, AI makes it possible to identify
the ideas most related to a participant’s contribution. It can therefore act as a bridge between
ideas and between these participants expressing similar concerns at different times. This allows
participants to have an easy access to related contributions and to enhance their own thanks to
this direct and personalized feedback, as in the case of chatbot applications [37]. A schematic
representation of this idea is depicted in Fig. 2.
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Figure 2: Schematic representation of the AI-feedback approach.

The following methodology is proposed. First, we aim at developing a tool able to extract the
main idea from the text generated by the participant (e.g., [38]). This tool will allow creating a
network of ideas, based on the participants’ input, connected semantically and by importance.
Once this network is created, we can exploit this structure to vary the kind of feedback provided
to the participant. Namely, comparing it with other similar ideas or proposing ideas that
expand the scope proposed by the participant [39]. This first part of the implementation will be
evaluated qualitatively and quantitatively, by performing user testing [40] of the tool and by
monitoring quantitative indicators such as the number of generated ideas. To be able to provide
meaningful results, we will initially focus on a specific case study (e.g., online idea submission),
so to implement a functional proof of concept that can be later extended to other applications.
Finally, the developed tool will allow testing approaches and concepts from other fields such as
creativity [41], music, and other arts [42] in the context of digital co-creation.



3. BeCoDigital Current Status and Expected Outcomes

At the time of writing this paper, the BeCoDigital project (https://unamur.be/becodigital) has
been funded and has started since one month. It is scheduled for 24 months, from January 2023 to
December 2024. Three universities are involved and the availability of real use cases to validate
the project contributions is ensured by partnerships with digital co-creation practitioners. The
expected outcomes pertaining to the second WP of the project are:

1. A modelling framework allowing the representation of different digital co-creation
methods in a unified way and to compare them properly;

2. A novel application of AI in the context of digital co-creation as a tool to process
information and connect participants and their contributions;

3. A roadmap in the form of organized guidelines integrating the two aforementioned
contributions of WP2 as well as those of the other work packages.

Acknowledgments

The research pertaining to these results received financial aid from the Belgian Federal Science
Policy according to the agreement of subsidy no. [B2/223/P3/BeCoDigital].

References

[1] T. Janowski, Digital government evolution: From transformation to contextualization,
Government Information Quarterly 32 (2015) 221–236.

[2] M. Hasan, N. Maarop, R. Naswir, G. Samy, P. Magalingam, S. Yaácob, S. Daud, A proposed
conceptual success model of citizen-centric digital government in malaysia, Journal of
Fundamental and Applied Sciences 10 (2018) 35–46.

[3] C. Bonina, B. Eaton, Cultivating open government data platform ecosystems through gov-
ernance: Lessons from buenos aires, mexico city and montevideo, Government Information
Quarterly 37 (2020) 101479.

[4] A. Simonofski, M. Snoeck, B. Vanderose, Co-creating e-Government Services: An Empirical
Analysis of Participation Methods in Belgium, in: Setting Foundations for the Creation of
Public Value in Smart Cities, volume 35, Springer International Publishing, Cham, 2019,
pp. 225–245.

[5] T. Leclercq, W. Hammedi, I. Poncin, Ten years of value cocreation: An integrative review,
Recherche et Applications en Marketing (English Edition) 31 (2016) 26–60.

[6] M. Chantillon, J. Crompvoets, V. Peristeras, The governance landscape of geospatial
e-services—the belgian case, ISPRS International Journal of Geo-Information 6 (2017) 282.

[7] J. Holgersson, F. Karlsson, Public e-service development: Understanding citizens’ condi-
tions for participation, Government Information Quarterly 31 (2014) 396–410.

[8] T. Steen, Citizens’ motivations for co-production: Willingness, ability and opportunity at
play, The Palgrave Handbook of Co-Production of Public Services and Outcomes (2021)
507–525.

https://unamur.be/becodigital


[9] F. Wijnhoven, M. Ehrenhard, J. Kuhn, Open government objectives and participation
motivations, Government Information Quarterly 32 (2015) 30–42.

[10] K. Tamilmani, N. P. Rana, Y. K. Dwivedi, Consumer acceptance and use of information
technology: A meta-analytic evaluation of utaut2, Information Systems Frontiers 23 (2021)
987–1005.

[11] I. Lindgren, Stakeholder involvement in public e-service development–broadening the
scope of user involvement, Electronic Government and Electronic Participation: Joint
Proceedings of Ongoing Research and Projects of IFIP WG 8.5 EGOV and ePart 2014 21
(2014) 84–92.

[12] C. Van Eijk, T. Steen, R. Torenvlied, Public professionals’ engagement in coproduction: The
impact of the work environment on elderly care managers’ perceptions on collaboration
with client councils, The American Review of Public Administration 49 (2019) 733–748.

[13] V. Lember, T. Brandsen, P. Tõnurist, The potential impacts of digital technologies on
co-production and co-creation, Public Management Review 21 (2019) 1665–1686.

[14] L. Porwol, A. Ojo, J. G. Breslin, An ontology for next generation e-Participation initiatives,
Government Information Quarterly 33 (2016) 583–594.

[15] L. Berntzen, M. R. Johannessen, The Role of Citizen Participation in Municipal Smart City
Projects: Lessons Learned from Norway, in: Smarter as the New Urban Agenda, volume 11,
Springer International Publishing, Cham, 2016, pp. 299–314.

[16] R. A. Irvin, J. Stansbury, Citizen participation in decision making: is it worth the effort?,
Public Administration Review 64 (2004) 55–65.

[17] E. Loeffler, T. Bovaird, Assessing the effect of co-production on outcomes, service quality
and efficiency, in: Co-production and co-creation, Routledge, 2018, pp. 269–280.

[18] T. Steen, T. Brandsen, B. Verschuere, The dark side of co-creation and co-production:
seven evils, in: Co-production and co-creation, Routledge, 2018, pp. 284–293.

[19] E. H. Klijn, J. Koppenjan, Governance networks in the public sector, Routledge, 2015.
[20] J. Voets, W. Van Dooren, F. De Rynck, A framework for assessing the performance of

policy networks, Public Management Review 10 (2008) 773–790.
[21] A. R. Hevner, A three cycle view of design science research, Scandinavian Journal of

Information Systems 19 (2007) 4.
[22] A. De Nicola, M. L. Villani, Smart City Ontologies and Their Applications: A Systematic

Literature Review, Sustainability 13 (2021) 5578.
[23] S. Scherer, M. A. Wimmer, A Metamodel for the E-Participation Reference Framework, in:

Electronic Participation, volume 9821, Springer International Publishing, Cham, 2016, pp.
3–16.

[24] N. Edelmann, R. Krimmer, P. Parycek, How online lurking contributes value to E-
participation: A conceptual approach to evaluating the role of lurkers in e-participation,
in: 2017 Fourth International Conference on eDemocracy & eGovernment (ICEDEG), IEEE,
Quito, Ecuador, 2017, pp. 86–93.

[25] J. Antin, C. Cheshire, Readers are not free-riders: reading as a form of participation
on wikipedia, in: Proceedings of the 2010 ACM conference on Computer supported
cooperative work, ACM, Savannah Georgia USA, 2010, pp. 127–130.

[26] J. Skvoretz, T. J. Fararo, Status and Participation in Task Groups: A Dynamic Network
Model, American Journal of Sociology 101 (1996) 1366–1414.



[27] F. Bianchi, F. Squazzoni, Agent-based models in sociology: Agent-based models in sociol-
ogy, Wiley Interdisciplinary Reviews: Computational Statistics 7 (2015) 284–306.

[28] S. Malinen, Understanding user participation in online communities: A systematic litera-
ture review of empirical studies, Computers in Human Behavior 46 (2015) 228–238.

[29] I. Amarasinghe, S. Manske, H. U. Hoppe, P. Santos, D. Hernández-Leo, Using Network Anal-
ysis to Characterize Participation and Interaction in a Citizen Science Online Community,
in: Collaboration Technologies and Social Computing, Cham, 2021, pp. 67–82.

[30] H. L. O’Brien, E. G. Toms, What is user engagement? A conceptual framework for defining
user engagement with technology, Journal of the American Society for Information Science
and Technology 59 (2008) 938–955.

[31] M. Aristeidou, E. Scanlon, M. Sharples, Profiles of engagement in online communities of
citizen science participation, Computers in Human Behavior 74 (2017) 246–256.

[32] L. Dai, Q. Han, B. de Vries, Agent-Based Simulation of Citizen Participation in Nature-Based
Projects, SSRN Electronic Journal (2022).

[33] M.-L. Marsal-Llacuna, J.-L. de la Rosa-Esteva, The Representation for All Model: An Agent-
Based Collaborative Method for More Meaningful Citizen Participation in Urban Planning,
in: Computational Science and Its Applications – ICCSA 2013, Berlin, Heidelberg, 2013,
pp. 324–339.

[34] I. Cantador, A. Bellogín, M. E. Cortés-Cediel, O. Gil, Personalized recommendations in
e-participation: offline experiments for the ’Decide Madrid’ platform, in: Proceedings of
the International Workshop on Recommender Systems for Citizens, ACM, Como Italy,
2017, pp. 1–6.

[35] M. Borchers, N. Tavanapour, E. Bittner, Exploring AI supported Citizen Argumentation on
Urban Participation Platforms, in: Proceedings of the 56th Hawaii International Conference
on System Sciences, Maui, Hawaii United States, 2023, pp. 1643–1652.

[36] C. R. Aragon, A. Williams, Collaborative creativity: a complex systems model with
distributed affect, in: Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems, ACM, Vancouver BC Canada, 2011, pp. 1875–1884.

[37] A. Androutsopoulou, N. Karacapilidis, E. Loukis, Y. Charalabidis, Transforming the com-
munication between citizens and government through AI-guided chatbots, Government
Information Quarterly 36 (2019) 358–367.

[38] A. Segura-Tinoco, A. Holgado-Sánchez, I. Cantador, M. E. Cortés-Cediel, M. P. Ro-
dríguez Bolívar, A Conversational Agent for Argument-driven E-participation, in: Pro-
ceedings of the 23rd Annual International Conference on Digital Government Research,
ACM, Virtual Event Republic of Korea, 2022, pp. 191–205.

[39] J. B. Kenworthy, S. Doboli, O. Alsayed, R. Choudhary, A. Jaed, A. A. Minai, P. B. Paulus,
Toward the Development of a Computer-Assisted, Real-Time Assessment of Ideational
Dynamics in Collaborative Creative Groups, Creativity Research Journal (2023) 1–16.

[40] C. Lallemand, G. Gronier, Méthodes de design UX: 30 méthodes fondamentales pour
concevoir et évaluer les systèmes interactifs, Editions Eyrolles, 2015.

[41] S. Colton, G. Wiggins, Computational creativity: The final frontier?, Frontiers in Artificial
Intelligence and Applications 242 (2012) 21–26.

[42] R. L. De Mantaras, J. L. Arcos, AI and music: From composition to expressive performance,
AI Magazine 23 (2002) 43–43.


	1 The BeCoDigital Project
	2 Zoom on WP2: Co-creation Methods Complementarity and Information Processing
	2.1 Methods Complementarity: A Novel Modelling Framework to Describe Co-creation Methods
	2.2 AI-assisted Interaction: Information Processing and Collaboration in Digital Co-creation Methods

	3 BeCoDigital Current Status and Expected Outcomes

