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Abstract


This literature review critically examines the potential of collective intelligence (CI) to enhance theories of deliberative democracy and participatory governance through academic discourse. We employed PRISMA guidelines for systematic article selection, complemented by a narrative approach for in-depth thematic analysis and supplemented by quantitative methodologies such as Sankey diagrams and keyness analysis. Reviewing 61 scholarly articles focusing on CI within the public sector, this study identifies theoretical insights that could significantly impact the field of democratic innovations and participatory governance. Our analysis reveals that CI methodologies can make governance more inclusive and dynamic by integrating advanced digital tools that foster broader and more effective citizen participation. We conclude that integrating CI with deliberative democracy and participatory governance theories holds substantial promise for developing more responsive and adaptive governance models. Future research should focus on measuring deliberative quality in real time, deploying CI tools to empower underrepresented groups and address specific governance challenges, and examining CI’s ethical and social implications, especially concerning privacy, security, and power dynamics in technology-driven public decision-making.
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1. Introduction


Deliberative democracy is a cornerstone of contemporary political theory, emphasising the importance of inclusive and rational deliberation in democratic processes. Central to this theory is the notion that democratic legitimacy arises from public deliberation, where participants engage in reason-giving and mutual understanding to reach decisions [1]. Deliberative democracy stands in contrast to more aggregative models, prioritising voting and majority rule over the quality of discourse and inclusiveness.



In the digital age, the impact of digital tools and artificial intelligence (AI) on participatory and democratic processes has attracted significant scholarly attention [2,3,4]. While digital platforms and emerging technologies create new opportunities for citizen participation, enhancing transparency and inclusivity in decision-making processes, they also introduce new challenges, such as algorithmic bias, manipulation, and digital divide. Despite this, current deliberative democratic theories have not fully integrated the transformative potential of these technologies, leaving a significant gap in understanding how digitalisation can reshape democratic governance [5].



In this article, we applied the framework of collective intelligence (CI) as a balanced, human-oriented (e.g., the principles of inclusiveness, equality, and reason-giving), and machine-oriented (e.g., emerging technologies and AI) approach to facilitate complex problem-solving and institutional creativity. CI refers to the capacity of a group to perform various tasks or address collective problems through collaboration facilitated by digital tools and technologies [6,7,8]. The relative neglect of emerging technologies in deliberative democracy discourse is particularly noticeable when considering how the CI literature emphasises dynamic, self-organising, and technology-enhanced collaboration [9]. Therefore, there is a need to explore how CI can complement and enrich deliberative democratic theory by incorporating insights from digital and AI-driven participatory processes.



This article conducts a comprehensive review of the academic literature on CI. It assesses how CI’s methodologies and applications could inform and potentially transform deliberative democratic practices, particularly by integrating advanced digital and AI tools to manage complexity, enhance creativity, and bolster collective decision-making processes. The discussion is anchored on recent CI advancements and their implications for democratic governance, suggesting a synthesis of both fields to strengthen participatory practices.



Building on previous academic studies, this paper addresses the following research questions:




	
RQ1: How have CI’s key concepts and research themes evolved across academic disciplines, especially in the public sector?



	
RQ2: How do CI’s human-centric principles and components align with or diverge from the principles of deliberative democracy?



	
RQ3: How do the technical, digital, and machine-centric components of computational intelligence influence and integrate with participatory governance to affect the principles of deliberative democracy?








Integrating CI into deliberative democratic theory presents challenges, such as potential biases introduced by digital tools and the risk of excluding non-digital participants. Additionally, the dynamics between decentralised human agents and centralised AI systems need careful management to ensure CI enhances rather than undermines human collective intelligence [10]. However, the opportunities for strengthening democratic governance through the tools and perspectives offered in CI discourse are substantial. These innovations utilise digital tools to enhance deliberative processes, making them more inclusive, transparent, and effective. This approach deepens the systemic understanding of democratic governance by incorporating complexity theory principles such as emergence and adaptability, as explored in the CI literature [9,11].



This paper is structured as follows: Section 2 discusses the data and methodology used in the study. Section 3 presents the literature review, summarising recent advancements in CI, and compares the results to the core principles of deliberative democracy. Section 4 discusses the theoretical implications, challenges, and practical recommendations. Finally, Section 5 recaps the main arguments and contributions and calls for further exploration and integration of CI in democratic governance.




2. Materials and Methods


2.1. Scope and Theoretical Integration


This study conducts an in-depth narrative review of CI within the public sector, focusing on its principles and potential impacts on deliberative democracy. Drawing on the foundational text The Oxford Handbook of Deliberative Democracy [1,12] and utilising recent contributions such as the article on the Deliberative Reasoning Index [13] by central figures in the field as proxies, this study investigates how insights from the academic literature on CI can enhance deliberative democratic practices by introducing new conceptual frameworks and innovative methodologies.



The unique properties of CI are examined for their capacity to address the challenges and characteristics of the public sector, where complex issues requiring public deliberation are particularly evident. This review considers explicitly how digital tools and AI are utilised within CI, reflecting on their integration and role within public governance contexts. Our study extends beyond simple comparison, aiming to enrich the principles of deliberative democracy through CI insights, thereby fostering democratic processes that are more responsive, informed, and efficient.




2.2. Literature Review Methodology


The primary methodology employed in this study is a narrative review, chosen for its suitability in synthesising broad conceptual frameworks and generating insights from diverse sources. Narrative reviews are appropriate for exploratory investigations to identify patterns and themes across the literature rather than aggregating quantitative effects through meta-analysis.



Complementing our narrative approach, we utilised three quantitative methodologies to enhance our understanding of the literature. The Sankey diagram visually mapped keyword co-occurrences, helping illustrate significant themes within CI research. The keyness analysis quantified the relative significance of these themes, offering a statistical measure of their prevalence. Additionally, the neighbouring concepts of CI analysis utilised an ego network diagram to explore the connections between frequently co-occurring keywords, further detailing the relationships and strength of associations within the field.



This comprehensive methodological approach allows for a thorough examination of how CI’s applications within the public sector align with or diverge from the principles of deliberative democracy. The review focuses predominantly on the academic literature, drawing lessons applicable to enhancing democratic deliberations and decision-making processes.



While the review primarily employs a narrative approach for thematic analysis, the initial stages of article identification and selection followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to ensure a systematic and transparent review process involving five stages: identification, screening, eligibility, inclusion, and analysis. Each stage is crucial for ensuring that conclusions are based on a robust examination of relevant scholarly work. Our search strategy and article selection process are described in Table 1.




2.3. Identification


A comprehensive search was performed across multiple academic databases, including Scopus, EBSCO, and ScienceDirect, targeting peer-reviewed journal articles and conference proceedings published in English until April 2024. We excluded books and non-English sources to focus our inquiry. Our search query required the co-occurrence of “collective intelligence” with terms explicitly linked to public sector contexts: “public sector”, “governance”, and “government”. These terms were selected for their relevance to our study, where “public sector” pertains to parts of the economy providing essential government services, “governance” reflects the management of societal resources, and “government” denotes the institution responsible for public administration. By focusing our search terms on the title, abstract, or article keywords, we ensured a comprehensive yet focused overview of their intersection with public sector transformation, initially yielding 600 articles.




2.4. Screening


In the screening phase, articles were evaluated based on their titles, abstracts, and keywords to determine their relevance to the study. The inclusion criteria focused on empirical studies, theoretical papers, and reviews that address CI in the public sector. During this phase, 448 articles were excluded due to irrelevance, duplication, or failure to meet the inclusion criteria.




2.5. Eligibility


The full texts of the 152 selected articles were then assessed for eligibility to ensure they provided substantial insights into CI and its application in public governance. Figure 1 depicts the number of articles per year and their frequencies across various research fields, showing a significant uptick in academic discussions on CI starting in 2008, after a few publications since 2000. This increase coincides with the release of Collective Intelligence: Creating a Prosperous World at Peace. In this edited volume, Thomas Malone, founder of the MIT Center for Collective Intelligence, and nearly 40 contributors explored various facets of CI, which may have sparked increased interest in the field [14]. Following this, the annual count of CI-related articles remained between four and eleven until 2018, when it rose again, possibly influenced by Geoff Mulgan’s Big Mind: How Collective Intelligence Can Change the World [7]. It is important to note that while these publications align with spikes in scholarly output, the relationship is observational and does not imply a direct influence on the academic articles surveyed. Overall, there has been a consistent upward trend in articles focusing on CI in the public sector.



Regarding research fields (Figure 2), CI has been discussed since the 2000s under social, environmental, and business sciences (Cluster 2). Computer, engineering, and decision sciences have recognised this phenomenon from 2006 onwards (Cluster 1). In recent years, however, CI has attracted increasing attention from Cluster 2. Despite some differences between the classification systems, this is broadly in line with Olszowski et al. [15], who found that the most active research fields publishing on CI are the political sciences, followed by computer and information sciences.




2.6. Inclusion and Analysis


From the initial findings, 61 articles were selected based on two inclusion criteria: articles must clearly define CI and discuss its role in public governance. These are detailed in Appendix A. We exclusively selected peer-reviewed articles to ensure the rigour and reliability of our analysis, deliberately excluding the grey literature and books, including even notable works, such as Collective Intelligence: Creating a Prosperous World at Peace from 2008 [14] and Big Mind: How Collective Intelligence Can Change Our World from 2018 [7]. Despite their significant contributions to the field, these books did not meet our inclusion criteria, primarily because books often undergo a different review process than articles, which may not align with the stringent peer-review standards applied to journal publications. Furthermore, our scoping review methodology was chosen for its effectiveness in comprehensively mapping key concepts and addressing the research questions pertinent to CI in the public sector. This approach facilitated a broad exploration of the literature, enabling us to capture CI studies’ diverse and heterogeneous nature through thematic analysis. This selective focus ensures a cohesive and robust synthesis of current peer-reviewed knowledge in the field, which is essential for identifying the most relevant and validated trends and themes in the CI literature.



We classified the decision-making rationalities in the analysed articles using a framework adapted from cultural theory, focusing on hierarchical, individualistic, and egalitarian rationalities. Two researchers independently assessed each article and reached consensus through discussion, ensuring consistent application of classification criteria without formal inter-rater reliability testing. Detailed descriptions of this methodology are provided in the results section (see Section 3.2.3). Additionally, our review distinguishes between CI as a policy device and a policy instrument. The results section also provides a detailed explanation of this distinction (see Section 3.3).



In the results section, our analysis will focus on the issues highlighted in our three research questions: the evolution of CI’s key concepts and research themes across academic disciplines and the current conceptual landscape of CI in the public sector (Section 3.1), the human-centric principles and components of CI and their comparison with the principles of deliberative democracy (Section 3.2), and the influence and integration of digital and machine-centric components of CI with participatory governance, along with their implications for enhancing democratic processes (Section 3.3).





3. Results


The ensuing sections delineate our study’s findings, focusing on answering the three research questions established earlier.



3.1. Conceptual Landscape and Disciplinary Evolution


CI is a burgeoning multi-disciplinary field that leverages the synergy of human and machine capabilities to transcend traditional problem-solving methodologies [7,8,16,17]. CI integrates collaboration and competition as pivotal mechanisms, paving the way for advanced problem-solving and decision-making in policy development and implementation [18,19,20]. By tapping into collective knowledge and creativity in the new era of digital technology and AI, CI promises innovative and effective solutions for collectives to address societal challenges better than individuals [7,16,21]. Enhancing democratic governance practices is among its critical drivers within the public sector [22].



3.1.1. Concepts of CI and Deliberative Democracy in the Public Sector


CI is understood in the literature as a multifaceted concept. It ranges from universally distributed intelligence, continuously enhanced and coordinated in real time, to leveraging digital technologies for collective problem-solving and decision-making. A significant perspective within this body of the literature views CI as an emergent property, the result of individual collaborative efforts, which is measurable and manifests in collective outcomes. Building on these ideas and particularly reflecting the interpretations by Olszowski et al. [15], which align with those suggested by Mulgan [7] (p. 237)—though the latter’s work is not part of our direct analysis—this study proposes a revised interpretation of CI in the public sector. We conceptualise CI as the dynamic capacity of a democratic collective to engage in participatory problem-solving and decision-making, synergistically combining human creativity and machine capabilities. This interpretation underscores CI’s role in data aggregation and idea generation, emphasising its roots in democratic participation and its integration of machine intelligence with human insights. This framework promotes a more open and inclusive form of governance and allows for a balanced consideration of technological capabilities alongside democratic values and societal implications.



In contrast, deliberative democracy, as defined in The Oxford Handbook of Deliberative Democracy, emphasises procedural integrity, focusing on equitable dialogue and reasoned discussion among all participants. It champions a democratic process where decision-making is based on thorough deliberation among equals, fundamentally grounded in mutual respect and the aim of reaching consensus through rational discourse. While deliberative democracy traditionally does not prioritise the role of technology as central, integrating CI tools can potentially enhance these processes by broadening participation and improving the efficiency and inclusivity of deliberative sessions. Moreover, whereas CI is outcome-centric, focusing on the results of collective inputs, deliberative democracy values the process, ensuring that all voices are heard and considered equally. Both concepts, however, converge on the democratic ethos of inclusivity and participation, suggesting a complementary relationship where CI can provide the means to realise the aspirational goals of deliberative democracy in modern, technologically integrated public spheres.




3.1.2. Evolution of Research Themes


Over the past two decades, CI has evolved into a rich interdisciplinary field, integrating insights from various disciplines. The following figures provide an overview of CI research’s evolution and current state, focusing on its application in the public sector.



A Sankey diagram is a type of flow diagram in which the width of the lines is proportional to the flow rate of the represented quantity. It is commonly used to visualise a system’s distribution and transfer of resources or data. The Sankey network diagram in Figure 3 illustrates the evolution and intersection of various research themes within CI. The chart shows how the top 10 keywords related to CI, as measured by frequency, contribute to academic disciplines and years of publication. Each individual article contributes to the diagram by adding to the width of the flow lines associated with its keywords and publication year, reflecting its impact on the overall research landscape. For instance, if Article A was published in a computer science journal in 2016 with keywords such as “artificial intelligence”, “decision-making”, and “crowdsourcing”, this individual entry is reflected in the associated width of the lines.



The two clusters in the diagram highlight disciplinary differences in focus areas. Cluster 1 focuses more on concepts such as AI, decision-making, and the public sector, emphasising technological advancements and their applications. This cluster includes computer science and engineering disciplines, emphasising leveraging advanced technologies to enhance collective problem-solving in the public sector. Cluster 2, on the other hand, is more focused on governance-related themes, including governance, innovation, stakeholders, and public policy. This cluster predominantly involves disciplines such as political science, sociology, and public administration, highlighting the role of CI in enhancing democratic processes and improving public services. Interestingly, both clusters paid almost equal attention to crowdsourcing, smart cities, and the concept of wisdom of the crowd, indicating a common ground of interest.



The diagram also illustrates how the focus of CI research has shifted over time. In the early 2000s, the emphasis was primarily on foundational concepts like crowdsourcing and wisdom of the crowd. As the field evolved, new themes such as e-government and public policy emerged, reflecting a growing interest in applying CI to enhance public sector governance. More recently, concepts of AI and smart cities have gained prominence, indicating the increasing integration of advanced technologies in CI research. This shift underscores the dynamic nature of CI, adapting to emerging technologies and evolving societal needs.



Keyness analysis is a statistical method used in corpus linguistics to identify words or features that appear significantly more frequently in one text or corpus than another. In this article, we consider the co-occurrences of keywords, scientific disciplines, and publication years. For instance, if Article A uses author keywords, including “collective action” and “urban ecosystem”, published in a journal associated with environmental science in 2016, this entry contributes to an observational association between the keywords, the discipline, and the publication year. The keyness analysis in Figure 4 demonstrates shifts in academic focus by comparing the frequency of keywords before and after 2020. The year 2020 serves as a pivotal point, dividing the 61 articles and highlighting the significant growth in the public sector over the past few years. Before 2020, the focus was on foundational and conceptual levels of digitalisation, with keywords such as “e-government”, “open government”, “open innovation”, and “big data”. After 2020, there has been a noticeable shift towards themes that emphasise actionable and strategic approaches to broader societal challenges, reflected in the increased prevalence of terms like “artificial intelligence”, “collective action”, and “sustainability”. However, a comprehensive review of the CI literature has revealed that the integration of AI with CI began in computer science and engineering in the early 2010s [21], indicating a delayed adoption in the public sector.



Following the trends shown in Figure 4, environmental science has gained prominence post-2020, as evidenced by a positive chi-square (χ2) value (3.25). This marks a shift towards fields that directly address environmental and sustainability challenges. In contrast, decision science, which had greater emphasis before 2020, shows a decrease, indicated by a negative chi-square (χ2) value (−3.12). These changes highlight CI research’s adaptive and evolving nature, demonstrating how it is increasingly aligned with cutting-edge technologies and pressing global needs.



Deliberative democracy research has transitioned through distinct phases, from emphasising rational discourse and consensus advocated by first-generation thinkers such as Jürgen Habermas, John Rawls, and Joshua Cohen to the second generation, and later expanding these foundations, which began to emerge towards the end of the 20th century. This newer wave incorporated greater acknowledgement of diversity and conflict within democratic processes, promoting a broader inclusion of communicative styles and perspectives that do not necessarily aim for consensus but seek mutual respect and understanding among divergent views.



Parallel to the evolution of deliberative democracy, the field of CI has also undergone significant shifts, particularly noted after 2020. CI research focuses on integrating sophisticated technologies such as AI to enhance collective action and address sustainability challenges. This shift reflects a broader academic and practical reorientation towards developing more comprehensive and strategic approaches to tackle complex societal issues. Both fields, though originating from different foundational concerns—with deliberative democracy focusing on enhancing democratic processes through improved discourse and CI on optimising problem-solving through technological enhancement—now converge on a common goal: to foster more effective and inclusive frameworks. This convergence suggests an intellectual synergy where both fields can benefit from each other’s strengths. CI’s technological advancements can aid deliberative democratic processes by facilitating broader participation and more efficient decision-making. In contrast, the rich theoretical base of deliberative democracy can provide ethical and philosophical grounding to the application of CI in public governance.




3.1.3. Closest Concepts of CI Research


In Figure 5, we present an ego network of CI, mapping out keywords that frequently co-occur with CI. For instance, if Article A has keywords including “collective intelligence”, “crowdsourcing”, and “citizen participation”, this entry creates a set of undirected relationships between the three keywords, contributing to the width of edges (or ties) between nodes (represented by keywords). The size of the nodes reflects their strength, which is the sum of the weights of the ties connected to the node, indicating the overall association strength with other keywords. This visualisation offers a comprehensive map of the thematic associations in CI discussions, categorising these keywords into a spectrum that highlights human-centric and technological aspects. For more details on the methodology and visualisation specifics, see the caption of Figure 5.



Human-centric aspects prominently feature terms such as “governance”, “decision-making”, “public policy”, and “stakeholder”. These terms emphasise the importance of human judgment and participatory processes in CI. Within this cluster, “deliberative democracy” appears as a smaller node, indicating its role in facilitating reasoned discussion and enhancing citizen participation in governance processes. This suggests a conceptual alignment with other human-centric terms and underscores the integrative potential of deliberative principles in CI.



On the technological side, the network includes terms like “artificial intelligence”, “smart city”, “digital technology”, and “participatory platform”. These nodes highlight the application of advanced technologies that support and expand the capacities of CI through sophisticated data analysis and interactive decision-making tools. The distinct grouping of these terms reflects the dual focus in CI research on leveraging technology to complement and enhance human-driven processes.



“Deliberative democracy”, though a smaller node compared to central nodes like “artificial intelligence” or “governance”, is strategically placed to suggest its potential bridging role between the human-centric and technological domains in CI. Its location in the network reflects the ongoing discourse about how technological tools can be harnessed to bolster democratic practices, enhancing inclusivity and the efficacy of public participation.





3.2. Human-Centric Principles and Components of CI


This section explores CI’s human-centric principles and components in the public sector, particularly focusing on the varieties of intelligence, collectives, and decision-making rationalities. We aim to understand its multifaceted nature and alignment with deliberative democratic principles.



3.2.1. Varieties of Intelligence


CI processes do not inherently guarantee improved intelligence. Instead, their potency and impact may fluctuate significantly, with the potential risk of “collective stupidity”—an outcome of systems or institutions acting more unintelligently than the individuals within them [7]. Intelligence in CI contexts is not strictly binary, but rather, it encompasses a hierarchy of abstraction levels, from raw data to collective wisdom [23,24]. The raw open data are the primary stage, serving as an impetus without intrinsic knowledge. Freedom of information enables data processing to gain “know-what” knowledge, making data increasingly practical. It becomes dynamic “know-how” applicable to various situations when coupled with collaborative knowledge sharing. The final stage, “know-why”, emerges from collective reflection and evaluation, yielding a deeper understanding of the principles and values at play.



The deployment and design of CI processes are influenced by power dynamics and complexity, which often interact to shape outcomes in the public sector. Power dynamics within a CI context vary, with three distinct models identified by Flores et al. [25]. In the citizen-sourcing model, governments hold significant influence by framing problems and soliciting citizens’ input and local knowledge. This model includes both active citizen-sourcing, where the government seeks specific inputs from citizens, and passive citizen-sourcing, where citizens generate content independently. The government-as-a-platform model represents a more balanced power arrangement, providing infrastructure and tools to enhance citizen engagement and productivity. This collaborative environment facilitated by technological means strengthens decision-making processes. Conversely, in the self-regulative do-it-yourself government model, power is considerably decentralised, with citizens engaging in co-production processes and directly collaborating to resolve local issues with minimal government intervention.



Within these frameworks, the complexity of CI processes plays a crucial role. Simpler processes like crowdsourcing typically focus on lower-level issues, primarily aggregating independent judgments for incremental environmental or aesthetic improvements [26,27]. However, these often gravitate towards straightforward applications despite aspirations for deeper engagement [28,29]. In contrast, more complex CI processes, such as collaborative problem-solving and shared knowledge creation, reside at higher hierarchy tiers [28,29]. Addressing complex challenges frequently faces hurdles due to limited public comprehension of platform processes and city power scopes, necessitating more participatory and deliberative platform designs [26]. Thus, complexity pertains to the nature of the problems addressed and involves intricate interactions and dependencies among stakeholders. These interactions require sophisticated coordination and alignment of expectations, making implementing CI initiatives challenging. Yet, when managed successfully, they can be highly rewarding and result in effective collective decision-making processes.



While the measurement of intelligence is commonplace at the individual level, such as IQ testing, it is rarely addressed within the CI literature. One notable exception is the CI Potential Index, developed by Skarzauskiene and Maciuliene (2015) [30]. This methodology identifies and analyses the conditions leading communities to become collectively more intelligent—more inclusive, reflective, and safe. Though it has not yet become a standard CI measurement tool, it offers a robust model for assessing CI capabilities at both the micro- and macro-levels and at the level of emergence [26,31]. Macro-level capabilities include creativity, knowledge creation, and problem-solving, while micro-level capacities address behavioural, psychological, and cognitive factors such as civic engagement and diversity. Emergence-level capacities gauge self-organisation potential, intensity of emergence, and adaptability.



The exploration of intelligence varieties and levels in the CI literature parallels discussions in deliberative democracy, particularly evidenced by Niemeyer et al.’s Deliberative Reasoning Index, which seeks to quantify deliberation effectiveness and is similar to methodologies that measure CI levels. Both domains emphasise frameworks to evaluate and enhance processes leading to collective outcomes, with CI focusing on technological enhancement and deliberative democracy on safeguarding procedural integrity. Power dynamics and complexity emerge as critical factors in both fields, affecting the quality and integrity of outcomes. In deliberative democracy, unmanaged complexity can overwhelm participants or bias discussions towards those with greater informational leverage, a scenario echoed in CI, where power dynamics can shape data control and priority of inputs, affecting collective outputs. Therefore, managing complexity and ensuring equitable power distribution are indispensable for both CI and deliberative reasoning to function optimally.




3.2.2. Varieties of Collectives


The conceptualisation of CI has evolved from relying on single-agent expertise to embracing a broader, multi-agent understanding, as suggested by Aitamurto [32]. This evolution recognises two primary conceptions of the collective within the CI literature. The first derives from the “wisdom of the crowd”, where CI emerges from the aggregation of independent agents, each pursuing their objectives [25,33]. This approach capitalises on a broad scope of perspectives, leading to innovative and varied solutions. In contrast, the second conception views the collective as akin to an expert organisation, which is tightly focused on problem-solving and is characterised by structured collective behaviours such as perception, learning, judgement, and problem-solving [28]. These distinctions are crucial in understanding the operational dynamics of CI and its application within various frameworks [18,30,34,35,36,37,38].



Informational diversity is integral to both types of collectives in CI, encompassing diverse cognitive capabilities and varying societal backgrounds, including worldviews, socio-economic statuses, and professional backgrounds [39]. However, the impact of social influence on this diversity can introduce biases and polarisation, complicating the effective utilisation of CI in practical scenarios [3,40,41]. Centola highlights that reducing social influence could enhance CI in contexts like crowdsourcing; however, a certain level of social influence remains essential in expert organisations to maintain order and establish operational structures [35].



Moreover, CI benefits significantly from a systemic perspective, recognising the interplay between expert organisations and their broader ecosystems, as outlined by Secundo et al. [34]. Elia et al. [38] further illustrate how organisations increasingly exhibit porous boundaries with their environments, affecting how intelligence is harnessed and applied [38]. Such a porous and emergent property of social systems underscores the need for a holistic view of CI operations, particularly the integration of crowdsourcing within broader institutional frameworks [42].



The interplay between crowdsourced inputs and structured expert analysis within these collectives highlights a broader challenge and opportunity within CI: harmonising spontaneous, organic intelligence from crowds with strategic, structured intelligence from expert organisations. This balance is crucial for maximising the effectiveness of CI initiatives, especially when addressing complex, multifaceted problems that require both rapid innovation and rigorous validation.



In deliberative democracy, the approach to collectives exhibits similarities and contrasts to the notions presented in the CI literature. Deliberative democracy also navigates between two types of collectives: organically formed groups and structured assemblies of randomly selected participants, such as mini-publics. Mini-publics are structured to foster diversity and representativeness, echoing the wide-ranging inclusion of diverse perspectives and interests typical of CI’s crowdsourcing approach, though mini-publics primarily focus on dynamic deliberation rather than simply aggregating inputs. Both frameworks value including a wide range of perspectives to enhance decision-making processes. The Oxford Handbook of Deliberative Democracy emphasises the importance of integrating these diverse viewpoints through structured dialogue, aiming to elevate the quality of collective reasoning and outcomes.



The critical distinction between deliberative democracy and CI lies in structuring interactions and integrating diverse inputs. Deliberative democracy employs structured processes designed for in-depth discussion and consensus-building, as seen in mini-public methodologies prioritising controlled, meaningful discourse [1]. In contrast, CI, especially in crowdsourcing contexts, tends to be more flexible and open-ended, allowing for the rapid collection of various ideas. However, this flexibility might not engage participants as deeply or integrate all voices into the outcomes as effectively as the deliberative approach [13]. In deliberative settings, the process is explicitly aimed at gathering inputs and refining them through collective reasoning, which is essential for making well-informed decisions and representative of communal consensus.




3.2.3. Varieties of Decision-Making Rationalities


Governments and the public sector are increasingly confronted with complex societal challenges, such as those presented by the United Nations’ Sustainable Development Goals (SDGs). These multifaceted challenges necessitate diverse governance frameworks, as no single style—hierarchical, network-based, or market-oriented—can comprehensively address all SDG-related complexities. Gonzalo et al. underscore this observation, highlighting the necessity for varied decision-making rationalities to dynamically tackle the broad spectrum of challenges posed by the SDGs.



In our review of 61 CI literature articles, we classified their decision-making rationalities using a framework adapted from the cultural theory typology of social environments [43,44,45]. This categorisation was further refined based on our modifications to the framework outlined by Tansey and O’Riordan [46]. This framework considers how CI is operationalised within social environments characterised by different levels of ‘group’ (individual vs. collective decision-making) and ‘grid’ (restrictions placed by external actors) dimensions. These environments are defined as hierarchical, individualistic, and egalitarian, each providing unique insights into CI’s application within various governance contexts (see Appendix B).



Hierarchical rationality aligns with hierarchical governance style, where CI is developed through formal institutional frameworks in high-group, high-grid settings. This rationality is marked by structured, top-down management and expert-led decision-making processes. Platforms such as Decide Madrid and Better Reykjavik illustrate how hierarchical rationality incorporates public input into budgeting decisions in a controlled yet participatory manner, enhancing administrative efficiency and better quality of participatory processes [26,32].



Individualistic rationality, akin to market-based governance, operates within low-group, low-grid settings where CI emerges from the autonomous efforts of individual actors. These environments support individuals who independently gather information and maintain social networks, thus fostering a flexible approach to governance that does not rely on sustained collective mechanisms. This rationality is articulated in Malone’s genomic model of CI, distinguishing between hierarchical and individualistic approaches and collaborative versus competitive logic in CI, with subsequent work expanding on these concepts [34,47].



Egalitarian rationality promotes high-group, low-grid environments akin to network governance, where CI is developed through community-driven efforts. This rationality supports profound social engagement and strives for equal participation, often challenging established power hierarchies. It encourages decentralisation and participatory decision-making processes, emphasising the importance of diverse perspectives and inclusive participation [48,49,50].



These rationalities are detailed in Appendix B, providing a comprehensive understanding of how different governance styles, influenced by these rationalities, impact the development and application of CI. Our findings indicate a predominance of hierarchical rationality within the public sector, reflecting traditional governance structures prioritising efficiency and control. However, the emergence of individualistic and egalitarian rationalities illustrates a shift toward more flexible and inclusive approaches, essential for tackling the broad and interconnected challenges of today’s global and societal issues.



The CI literature, often focused on systemic-level issues, offers insights that could potentially enrich deliberative systems thinking. This perspective is more comprehensive than the procedurally oriented discussions typical of early deliberative democracy, suggesting that integrating CI approaches could provide a more systemic and inclusive framework for deliberative practices. CI approaches address complex societal challenges such as the SDGs by effectively balancing hierarchical, individualistic, and egalitarian rationalities.



The literature on CI demonstrates a pronounced focus on modelling ecosystems in various contexts, such as smart cities, participatory platforms, and global communication infrastructures. This modelling is evident in works like that of Buckingham et al. [28], who propose a “global participatory platform” for enhancing CI across societal levels, Da Silva et al. [51], who examine the smart city ecosystem through CI lenses, and Davies and Procter [26], who discuss a collective intelligence framework that integrates diverse community inputs into actionable civic strategies. These models exemplify the integration of CI’s varied rationalities into complex societal frameworks, enhancing both the scope and depth of public engagement.



The recent “systemic turn” in deliberative democracy recognises the need for more integrated and holistic approaches to governance, aligning closely with CI’s strengths. Deliberative democracy can benefit from CI’s ecosystem models, which facilitate broader and more dynamic engagement platforms. These platforms allow nuanced incorporation of individualistic, egalitarian, and hierarchical rationalities into public decision-making. This fluid integration of diverse perspectives enhances the deliberative process and leads to more sustainable and widely accepted policy outcomes.





3.3. Technical, Digital, and Machine-Centric Components of CI


CI is fundamentally intertwined with technological advancements, transforming it from a nascent concept into an essential element of modern governance and participatory processes. Although occasionally viewed through non-technological lenses, as discussed by Safonte et al. [52] and Skarzauskiene and Maciuliene [30,52], the integration of digital and AI technologies has become indispensable in advancing CI.



These technologies critically enhance CI’s dual role as both a policy device and a policy instrument. A “policy device” refers to tools and methods directly addressing specific, well-defined problems within predetermined parameters. As a policy device, digital tools facilitate scenarios such as crowdsourcing for government challenges, effectively addressing immediate and clearly defined needs. Our systematic review, detailed in Appendix B, found that 23 out of 61 articles categorised CI in this capacity, illustrating its role in designing solutions tailored to specific tasks.



Conversely, a “policy instrument” involves broader strategies that shape and guide the direction of policy development and implementation, influencing systemic changes. CI leverages these technologies as a transformative policy instrument to enable broader institutional transitions and innovative governance models. For example, the ThinkHub platform, cited in Gonzalo et al. [53], specifically facilitated an online initiative where participants collaborated to develop actionable solutions for water conservation and climate action—two critical Sustainable Development Goals (SDGs). This utilisation of ThinkHub underscores the operational capabilities of CI as both a device for engaging targeted problem-solving and an instrument fostering comprehensive community involvement in modern governance frameworks.



Our review identified that 41 out of 61 articles view CI as a transformative policy instrument, and 7 articles suggest that CI functions as both, highlighting its versatility and broad applicability in various governance and civic contexts. This distinction between policy device and policy instrument clarifies the multifaceted role of CI in enhancing democratic processes and responding to public sector challenges.



Expanding on digital tools, Haqbeen et al. (2021) [33] demonstrate how AI-enabled services like automated facilitation, discussion annotation, and real-time visualisation can enhance participatory processes, further illustrating the breadth of digital technologies in facilitating CI. Moreover, Saura, Ribeiro-Soriano, and Palacios-Marqués [54] highlight the burgeoning use of AI in governance and note its application in decision-making optimisation, citizen interaction, illegal action prevention, and predicting phenomena such as COVID-19 infections.



The advent of AI technologies introduces a deeper layer to CI applications. Brinkman et al. [10] illustrate how decentralised AI, through multi-agent reinforcement learning, empowers human agents against centralised AI systems. This capability highlights AI’s potential to promote autonomy and prevent manipulation in deliberative settings, aligning with the needs of contemporary governance. Additionally, Helbing et al. [5] discuss the emergence of “Digital Democracy” and “Computational Diplomacy”, where AI supports more inclusive and participatory forms of governance by enhancing transparency and accountability.



However, integrating these sophisticated digital and AI tools must be managed carefully to avoid potential pitfalls such as privacy concerns, surveillance risks, and the amplification of social inequities. These challenges are notably articulated by Levin and Weber [11], who caution against the uncontrolled use of digital technologies that distort traditional social interactions and amplify misinformation. Additionally, there is the risk of falling into the “incrementality trap”, where the reliance on these technologies for simple, linear solutions may hinder the exploration of CI’s potential for addressing complex societal challenges [54].



In reviewing the field of deliberative democracy, mainly through seminal works such as The Oxford Handbook of Deliberative Democracy [1], it becomes apparent that discussions on the technical, digital, and machine-centric components are markedly sparse. This is noteworthy considering the recent profound transformations of digital and AI technologies. While the handbook encompasses a broad spectrum of deliberative practices and theories, its engagement with digitalisation is limited, primarily focusing on online deliberation, which only skims the surface of these complex interactions. A Google Scholar search for terms related to AI and “deliberative democracy” yielded 819 entries (5 June 2024), indicating a growing but still nascent interest in how these technologies might intersect with deliberative practices. This suggests that while the potential for significant impacts on deliberative democracy theorising exists, it has yet to be fully integrated or critically examined within the core scholarly discourse. Consequently, CI’s technical, digital, and machine-centric dimensions offer few comparative insights from traditional deliberative democratic theory, primarily anchored in human-centric methodologies and frameworks.



The results underscore the significant role of digital and AI technologies in enhancing CI’s effectiveness as both a policy device and a transformative policy instrument. This dual capacity enables CI to address specific governance challenges and drive broader systemic changes. However, careful management is essential to mitigate potential risks associated with these technologies. The insights gained from the CI literature highlight the need for a nuanced integration of digital tools to support more inclusive, transparent, and effective governance processes. This perspective aligns with the emerging trends in deliberative democracy, which increasingly recognise the importance of integrating technological advancements to enhance deliberative practices and outcomes.





4. Discussion


For students of deliberative democracy, the concept of CI might initially appear overly reliant on digitalisation, automation, and AI. Conversely, scholars focused on CI might see the theoretical concerns and methodologies of deliberative democracy as outdated and somewhat disconnected from the technological advancements that are reshaping modern collaborative and decision-making processes. This fundamental divergence underscores the urgency of our exploration.



Despite the rapid advancement in digital tools and AI, deliberation and participation studies have largely neglected the transformative opportunities these technologies offer [55]. The reluctance to integrate these advancements highlights a critical gap in the field. Our comprehensive review of the CI literature reveals how these technological insights can enhance and inform deliberative democratic theory and participatory governance. By bridging these two spheres, we aim to uncover how advanced technological applications can lead to more inclusive, effective, and dynamically adaptive governance systems. Ultimately, this integration fosters more responsive and sustainable democratic practices.



4.1. Evolution and Current Landscape of CI in the Public Sector


Over the past two decades, academic discussion on CI has undergone significant evolution, marking a shift from basic concepts such as “crowdsourcing” and “wisdom of the crowd” to embrace more complex themes including “e-government”, “public policy”, and, increasingly, “artificial intelligence” and “smart cities”. This evolution reflects a growing interdisciplinarity and the integration of diverse academic fields to address multifaceted public sector challenges. Our Sankey diagram illustrates these dynamic interconnections, capturing the expansive scope of CI’s integration into public governance and its responsiveness to rapid technological advancements.



Our review reveals that CI is increasingly viewed not just as a method for problem-solving but as a transformative force within public sector frameworks. Platforms like ThinkHub exemplify how CI serves dual roles: a practical tool for specific challenges and a strategic instrument influencing broader governance policies. This duality is particularly effective in mobilising community action towards achieving SDGs, showcasing the adaptability and impact of CI technologies in real-world contexts.



Moreover, the shift towards incorporating advanced technologies like AI within CI practices post-2020 signals a deeper, more strategic engagement with societal challenges. This transition highlights CI’s potential to actively adapt to and shape emerging governance trends. These developments underscore the relevance of CI in enhancing the deliberative capacities of democratic systems, where traditional deliberative democracy may appear distant yet crucially relevant. Deliberative democratic theory, focusing on inclusive and reasoned public engagement, can significantly benefit from the insights derived from CI, particularly in how digital tools and AI can be harnessed to foster broader, more inclusive public consultations.



This integration of CI with deliberative democracy brings to light a symbiotic relationship where both domains can enrich each other. As defined in our study, CI offers a framework that synergistically combines human creativity with machine capabilities to enhance participatory problem-solving and decision-making. By weaving these CI insights into deliberative democratic practices, we can better address the complexities of modern governance, making the processes more inclusive and transparent but also more adaptive to the needs and challenges of contemporary society. This synthesis promises to strengthen public participation’s theoretical underpinnings and practical implementations, offering new pathways for future research and policy development.




4.2. Exploring the Intersections: CI Principles and Deliberative Democracy in Addressing SDGs


The exploration of CI within participatory and deliberative systems reveals its potential to enhance collective decision-making by harnessing the diverse capacities of human–machine interactions. CI extends the scope of citizen participation through digital platforms, fostering a dynamic where straightforward data accessibility transitions to various forms of collective intelligence. This process aligns closely with the principles of democratic deliberation that prioritise reasoned discourse and embrace diverse viewpoints to improve decision-making quality.



CI is particularly effective in aggregating a wide array of inputs, supporting the creation of environments conducive to sustained deliberation. Both CI and deliberative democracy emphasise the need for expanded participation and interdisciplinary exchanges to tackle the complex challenges posed by the SDGs. However, CI’s application in real-world scenarios often introduces distinctive collaborative strategies that may diverge from the theoretical ideals of deliberative democracy. Depending on the context, CI can range from engaging the general public through crowdsourcing to orchestrating detailed collaborations within professional settings. This variability underlines the necessity for more sophisticated systemic models that can integrate and optimise these diverse approaches to enhance public policy and democratic processes effectively.



Our analysis highlights that various decision models and rationalities endorsed by CI are indispensable for navigating the multifaceted challenges of the SDGs. While deliberative democracy traditionally encourages focused, philosophical discourse aimed at micro-publics, CI adopts more pragmatic, context-adaptive strategies. This adaptability is critical when considering CI’s inclusive use of hierarchical, egalitarian, and individualistic rationalities, each contributing uniquely to decision-making frameworks. Such flexibility permits CI to adapt to and reflect the diversity of stakeholder perspectives, potentially enriching deliberative practices.



Significant disparities between CI’s integration of diverse stakeholder views through crowdsourcing and the typically egalitarian-focused interactions of deliberative democracy suggest avenues for developing more nuanced engagement strategies. Insights from CI could inform the development of advanced frameworks that meet immediate needs and pave the way for long-term, sustainable solutions. By aligning diverse governance levels and rationalities, CI’s methodologies could substantially enhance the effectiveness of efforts to achieve the SDGs.




4.3. Technological Frontiers: The Convergence of CI and Deliberative Democracy in Participatory Governance


Technologies associated with CI serve dual roles within participatory governance: as tools for specific problem-solving and as instruments for systemic change. Digital tools such as crowdsourcing platforms provide targeted, quick responses to well-defined problems while fostering more profound, systemic transformations through ongoing and inclusive stakeholder engagement. This dual capacity renders CI technologies crucial for navigating the complexities of participatory governance.



Integrating AI and other digital tools into CI significantly expands the scope of participatory processes. These technologies enable sophisticated data analysis, real-time feedback mechanisms, and extended stakeholder interactions, enhancing the overall efficacy of governance practices. For example, platforms like ThinkHub have driven community-led initiatives towards SDGs, showcasing how digital collaboration tools can achieve significant environmental and social impacts.



In comparison, traditional deliberative democracy often centres on idealistic frameworks and philosophical foundations. However, the dynamic and integrated approach offered by CI, supported by empirical studies, provides a more actionable and inclusive perspective. Peach et al. [21] demonstrate how CI tools within the UN framework effectively broaden stakeholder and expertise bases, enhancing democratic participation and integration into mainstream policy discussions.



Incorporating CI methodologies into deliberative democratic processes presents an opportunity to enhance the efficacy and inclusiveness of public policies. Empirical insights derived from the literature on CI provide valuable refinements and challenges to the theoretical assumptions of deliberative democracy, particularly concerning the practical engagement of diverse populations and addressing global challenges like the SDGs. A synergistic approach combining CI’s technological advancements with deliberative democracy’s value-based frameworks could yield governance structures that are both more resilient and adaptive, making them better equipped to navigate the complexities of contemporary policymaking.




4.4. Limitations and Future Research Directions


This study primarily examines the academic literature on CI, which inherently limits the scope of our analysis. While CI is vigorously applied in various contexts, notably in commercial environments where digital tools and AI-based solutions are extensively utilised, our focus on academic articles may not fully capture these practical applications and innovations. Moreover, the keywords selected for this review might not comprehensively encompass all relevant CI activities within the public sector, potentially omitting significant insights found under alternative terminologies such as “civic tech”, “govtech”, or “public sector innovation”. Additionally, the richness of CI discourse is evident in books and extensive reports, sources not included in our systematic review. These limitations suggest that while our findings contribute valuable insights into the academic discourse surrounding CI, they may not entirely reflect the field’s broader practical applications and interdisciplinary nature.



Integrating CI and digital tools into participatory governance presents promising avenues for further exploration, especially in enhancing the measurement, ethical governance, and innovative capacities within deliberative democratic processes. Our study has laid a foundation for these inquiries, pointing to specific areas where future research could yield substantial contributions to theory and practice:



Measurement and evaluation of deliberative quality: One significant potential of CI and digital platforms is their ability to facilitate deliberative processes while simultaneously carrying out monitoring, analysis, and evaluation functions. This dual capacity offers a unique opportunity to enhance the efficacy of deliberative processes through continuous feedback loops. Future research should focus on developing methodologies that leverage the low barrier to entry of digital tools to measure deliberative quality in real time. This could involve creating integrated systems that foster broad participation and track engagement quality, consensus levels, and the sustainability of decisions. Such systems could provide empirical evidence to refine deliberative practices, making them more adaptive and responsive to participants’ needs and contexts.



Democratic innovations through CI tools: Our findings highlight the role of CI as a transformative policy instrument, which can catalyse broader institutional changes and enable innovative governance models. Future studies should explore how CI tools can be strategically deployed to solve specific problems and reconfigure governance structures to be more inclusive and participatory. Research could investigate how these tools facilitate the inclusion of diverse voices in policymaking processes, particularly how they might empower traditionally underrepresented groups, thereby enhancing the democratic legitimacy of decisions.



Ethical and social implications of CI in governance: The ethical dimensions of CI, particularly in the context of the three decision-making paradigms—hierarchical, egalitarian, and individualistic—identified in our study, warrant deeper investigation. These paradigms influence how CI processes are managed and their impact on addressing SDGs. Future research should address the consequent power relations and governance styles that emerge from deploying CI tools. This includes studying how these tools reshape power dynamics within public decision-making and the potential risks associated with such shifts, including privacy concerns, data security, and the marginalisation of less technologically adept stakeholders.





5. Conclusions


This article sets out to critically examine the integration of CI within participatory governance frameworks, particularly in terms of deliberative democracy. We conceptualise CI as the dynamic capacity of a democratic collective to engage in participatory problem-solving and decision-making, synergistically combining human creativity and machine capabilities. Through a systematic review of the academic literature, we sought to understand how CI’s technological advancements influence democratic processes, guided by specific research questions.



Our study first tackled CI’s evolution and current landscape within the public sector. By examining a range of the academic literature, we identified a notable increase in the scholarly activity around CI, reflecting its growing integration into public governance. The analysis revealed that foundational concepts such as “crowdsourcing” and “the wisdom of the crowd” have significantly expanded to include more sophisticated themes like “e-government”, “public policy”, and “artificial intelligence”. This trend demonstrates an increasing recognition of the capacity of digital tools and AI to enhance participatory and deliberative systems, thereby broadening stakeholder engagement and enriching decision-making processes.



Secondly, we examined the alignment and divergence between CI’s human-centric components and the principles of deliberative democracy. Findings highlighted that while CI introduces innovative, pragmatic approaches adaptable to real-world complexities, it simultaneously challenges traditional deliberative models by advocating for broader, sometimes less structured, participant interactions.



Thirdly, our focus on the roles of digital and machine-centric components in CI revealed their pivotal role beyond being mere supplementary tools. AI and digital platforms are central to the effective operation of CI systems, significantly impacting the inclusivity and responsiveness of democratic engagements. Their integration facilitates systemic transformations that enhance participatory processes’ overall structure and function, further enriching the democratic landscape. Our findings underscore that these technologies support and actively transform participatory governance, providing tools for real-time feedback, extensive data analysis, and broader stakeholder interaction. This integration is crucial for developing adaptive and resilient democratic processes capable of addressing complex societal challenges.



To understand the full impacts of our findings, it is essential to consider both the practical applications and the limitations of the technologies discussed. This study illustrates that CI, through its advanced technological implementations, holds substantial potential to enhance traditional frameworks of participatory governance. Practical applications include using AI to automate and improve the deliberative process and digital platforms to engage broader population segments in governance. However, a limitation lies in the dependence on technology, which may alienate certain demographic groups lacking digital access or skills, potentially exacerbating digital divides.



Future research should explore the transformative impacts of AI and digital tools on participatory governance more deeply, particularly how these technologies can be harnessed to foster more equitable and responsive democratic systems. Further studies are crucial to understanding methods for measuring deliberative quality in real-time and determining how CI tools can empower underrepresented groups and address specific governance challenges. Additionally, there is a need to examine CI’s ethical and social implications, especially regarding privacy, security, and power dynamics in technology-driven public decision-making. Research should also investigate methods to mitigate the digital divide and ensure inclusive engagement across all sectors of society.



In summary, we conclude that CI, mainly through its advanced technological implementations, holds substantial potential to enhance traditional frameworks of participatory governance. This synthesis of CI with deliberative democratic practices offers a promising pathway towards more dynamic, inclusive, and effective democratic processes.
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Appendix B. Types of Organisational and Instrumental Rationalities in a Sample of 61 Articles on CI




	
Number

	
Authors

	
Year

	
Type of Rationality

	
Role of CI




	
Individual

	
Hierarchical

	
Egalitarian

	
N/A

	
Device

	
Instrument

	
N/A




	
1

	
Aitamurto

	
2016

	

	
1

	

	

	
1

	

	




	
2

	
Bhagwatwar and Desouza

	
2012

	

	

	
1

	

	
1

	
1

	




	
3

	
Brabham

	
2012

	
1

	

	

	

	
1

	

	




	
4

	
Brinkmann et al.

	
2023

	

	
1

	
1

	

	

	

	
1




	
5

	
Bruzzone et al.

	
2014

	

	

	

	
1

	
1

	
1

	




	
6

	
Buckingham et al.

	
2012

	

	

	

	
1

	

	
1

	




	
7

	
Buunk et al.

	
2019

	
1

	

	
1

	

	

	
1

	
1




	
8

	
Centola

	
2022

	
1

	
1

	
1

	

	

	

	
1




	
9

	
Cingolani and Hildebrandt

	
2022

	

	
1

	

	

	
1

	

	




	
10

	
Coe et al.

	
2001

	

	
1

	

	

	

	
1

	




	
11

	
Da Silva and Barbosa

	
2018

	

	

	
1

	

	

	
1

	




	
12

	
Danaher et al.

	
2017

	

	
1

	

	

	

	
1

	




	
13

	
Davies and Procter

	
2020

	

	
1

	

	

	

	
1

	




	
14

	
Elia et al.

	
2020

	

	

	
1

	

	

	
1

	




	
15

	
Epp

	
2017

	

	
1

	

	

	

	
1

	




	
16

	
Fink

	
2011

	

	
1

	

	

	

	
1

	




	
17

	
Flores et al.

	
2018

	

	
1

	

	

	

	

	
1




	
18

	
Gonzalo et al.

	
2023

	
1

	
1

	
1

	

	
1

	

	




	
19

	
Große et al.

	
2021

	

	

	

	

	
1

	

	




	
20

	
Haltofová

	
2018

	

	

	

	
1

	
1

	

	




	
21

	
Haltofová

	
2016

	

	
1

	

	

	
1

	

	




	
22

	
Haqbeen et al.

	
2021

	

	
1

	

	

	
1

	
1

	




	
23

	
Helbing et al.

	
2023

	
1

	
1

	
1

	

	

	

	
1




	
24

	
Hogan et al.

	
2015

	

	
1

	

	

	
1

	
1

	




	
25

	
Iacuzzi et al.

	
2020

	

	
1

	

	

	
1

	
1

	




	
26

	
Innerarity

	
2021

	

	

	
1

	

	

	
1

	




	
27

	
Jacovella and Lio

	
2013

	
1

	

	
1

	

	

	
1

	




	
28

	
Kekkonen and Beliatskaya
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1

	

	

	
1

	




	
29

	
Kim

	
2014

	

	
1

	

	

	
1

	
1

	




	
30

	
K. Liu et al.

	
2020

	
1

	

	

	

	
1

	
1

	




	
31

	
Komninos

	
2011

	

	

	
1

	

	

	
1

	




	
32

	
Lewin and Weber

	
2024

	

	

	
1

	

	

	
1

	




	
33

	
Lowry et al.

	
2023

	

	
1

	
1

	

	
1

	

	




	
34

	
Ma et al.

	
2021

	

	
1

	

	

	
1

	

	




	
35

	
Mergel and Desouza

	
2013

	
1

	

	

	

	
1

	

	




	
36

	
Nam

	
2012

	

	
1

	

	

	
1

	

	




	
37

	
Nam

	
2016

	
1

	

	
1

	

	
1

	
1

	




	
38

	
Olszowski

	
2021

	

	

	

	
1

	

	

	
1




	
39

	
Olszowski and Chmielowski

	
2020

	
1

	

	

	

	

	
1

	




	
40

	
Palumbo et al.

	
2021

	

	

	

	
1

	

	

	
1




	
41

	
Panori et al.

	
2021

	
1

	

	

	

	

	
1

	




	
42

	
Papadopoulos et al.

	
2013

	

	
1

	

	

	

	
1

	




	
43

	
Papavasiliou and Gorod

	
2022

	
1

	

	
1

	

	

	
1

	




	
44

	
Rehm et al.

	
2021

	

	
1
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45

	
Rosado-García et al.

	
2021

	

	
1

	

	

	

	
1

	




	
46

	
Safonte et al.

	
2021

	

	

	
1

	

	
1

	

	




	
47

	
Saura et al.

	
2022

	

	
1

	

	

	

	
1

	




	
48

	
Secundo et al.

	
2016

	

	
1

	

	

	

	
1

	




	
49

	
Secundo et al.

	
2018

	

	
1

	

	

	

	
1

	




	
50

	
Secundo et al.

	
2021

	

	
1

	

	

	

	
1

	




	
51

	
Skarzauskiene and Mačiulienė

	
2021

	
1

	

	

	

	

	
1

	




	
52

	
Skaržauskiene and Mačiuliene

	
2015

	
1

	

	
1

	

	

	
1

	




	
53

	
Skaržauskiene et al.

	
2014

	
1

	

	

	

	

	
1

	




	
54

	
Smirnov and Ponomarev

	
2020

	

	

	

	
1

	

	
1

	




	
55

	
Soares and Neto

	
2022

	

	
1

	

	

	
1

	
1

	




	
56

	
Soler et al.

	
2013

	
1

	

	

	

	
1

	

	




	
57

	
Sowmya and Pyarali

	
2013

	
1

	

	

	

	
1

	

	




	
58

	
Suman and Burnette

	
2023

	

	
1

	
1

	

	

	
1

	




	
59

	
Valetto et al.

	
2015

	

	
1

	

	

	

	
1

	




	
60

	
Wise et al.

	
2012

	
1

	

	

	

	

	
1

	




	
61

	
Wise et al.

	
2011

	
1

	

	
1

	

	

	
1

	




	
Total number

	
19

	
30

	
20

	
6

	
23

	
41

	
7
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Figure 1. Publications per year. 
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Figure 2. Publications by research field per year. 






Figure 2. Publications by research field per year.



[image: Societies 14 00270 g002]







[image: Societies 14 00270 g003] 





Figure 3. Evolution of research themes in the CI literature. 






Figure 3. Evolution of research themes in the CI literature.



[image: Societies 14 00270 g003]







[image: Societies 14 00270 g004] 





Figure 4. Keyness analysis. The hashtags (#) refer to the keywords and at-signs (@) to the disciplines. 
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Figure 5. Neighbouring concepts of CI. (This ego network diagram visualises keywords that frequently co-occur with “collective intelligence”, where circles represent keywords, colour-coded by frequency: blue for co-occurrence in over 15 out of the 61 articles and black for co-occurrence in 11 to 14 articles. Edge thickness indicates the number of co-occurrences, highlighting the strength of association). 
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Table 1. Overview of search strategy and article selection process.
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	Stage
	Criteria/Actions
	Data Sources
	Search Outcome





	Identification
	We searched for peer-reviewed articles and conference proceedings in English using the following keywords: “collective intelligence”, “public sector”, “governance”, and “government”. Books and non-English sources were excluded.
	Scopus, EBSCO, Science-Direct
	A total of 600 articles were initially identified.



	Screening
	Titles, abstracts, and keywords were evaluated for relevance to CI in the public sector. Articles were excluded due to irrelevance, duplication, or failure to meet the initial criteria.
	-
	A total of 152 articles were retained for full-text review.



	Eligibility
	The full text was reviewed to ensure articles provided substantial insights into CI and its application in public governance.
	-
	We selected 61 articles for in-depth analysis based on relevance and content depth.



	Inclusion
	Articles that met all criteria for depth of discussion and direct relevance to the study’s aims were included.
	-
	Finalised inclusion 