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Abstract:  

E-participation research still lacks analytical models explaining how collective decisions are made. 

One of the most promising approaches to the study of online projects that may reveal new aspects 

of decision-making is to analyze the cognitive processes related to collective intelligence emerging 

in these projects. Therefore, the aim of this study was to prepare a framework for evaluating in a 

single e-participation project the processes that influence making decisions that may affect public 

policy. A vast literature review, and case study method based on semi-structured interviews were 

employed to evaluate a sample participatory budgeting initiative, Civic Budget of the City of Kraków. 

The qualitative research applied grounded theory approach to develop an evaluation framework, 

that can be used in future studies. Data analysis proved that most of the cognitive processes in an-

alyzed case are working relatively well, with one notable exception: the process of collective 

memory works only to a very limited extent. The identified problem is especially important, as 

memory-related processes are considered crucial for the functioning of the entire intelligence sys-

tem. 

Keywords: collective intelligence, decision-making, policymaking, public policy, e-participation, 

participatory budgeting, cognitive systems, group cognition. 

1. Introduction 

Open, inclusive and participatory policymaking has become a global challenge in 

terms of achieving the goals of sustainable society. Shaping public policies is an ex-

tremely complex process occurring in changing environments, being influenced by dif-

ferent interests, and affecting the three pillars of sustainable development: social rela-

tions, economy, and the environment. In the modern world, with its increasing com-

plexity, uncertainty and social unrest, it is becoming ever more important to ensure that 

this process adequately deals with the real challenges and that it constantly improves its 

model [1]. 

Due to the widespread use of information technology and network communication, 

we can observe the trend of implementing ICT tools when supporting public decision 

making and optimising policy planning [2, 3], analysing large amounts of social data to 

detect patterns and abnormalities [4, 5], using dynamic models for learning, adaptation 

and forecasting of policy formulation [2, 6], real-time continuous policy monitoring [7, 8], 

as well as participating in online public debates and consultations [1, 9]. This contributes 

to the fact that nowadays public governance reaches an increasingly wide range of 

stakeholders who are more and more involved in the whole policy-cycle: not only in 

agenda-setting, but in designing the policies, adopting them (through the increasing role 

of self-regulation), and implementing them. Therefore, e-participation, defined as the use 

of information technologies to engage in discourse among citizens and between citizens and elected 

or appointed officials over public policy issues [10], serves as much more than a communica-

tion channel between the citizens and public administration.  
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Governments around the world are experimenting with e-participation tools to en-

hance citizen engagement in developing policy, improving service delivery, opening 

public organisations, as well as gathering distributed wisdom and know-how of diverse 

participants to improve public decision-making [11, 12]. Several studies indicated the 

possible positive effects of online citizen participation in directly influencing government 

decisions, but also in enhancing transparency and developing citizenship [9, 13, 14]. 

E-participation platforms, where citizens can propose, discuss, give feedback, and vote 

for initiatives aimed to address a wide range of issues and problems, have been signifi-

cantly improved in recent years, allowing their users to move beyond the role of the in-

formation receiver, and engage directly in policymaking [15]. The possible impact of 

e-participation on development of fairer and more balanced society was demonstrated in 

many studies, including Gil et al. [15] and Cantador et al. [16], where legitimacy, effec-

tiveness and efficiency of public policies, as well as the development of an active citi-

zenship were evaluated. The notable cases of open policymaking supported by ICT 

technologies include: collaborative lawmaking conducted in Brazil [17]; the Icelandic 

constitutional process between 2010 and 2013 [18]; collaborative consensus-mining using 

artificial intelligence in the vTaiwan project [19]; urban policymaking and citizen em-

powerment in Decide Madrid [20], municipal open innovation in the city of Reykyavik 

[21]; crowdsourcing policy proposals for mitigating political corruption in Estonia [22]; or 

the Evidence Checks, where British citizens are invited to provide online comments on the 

rigor of evidence on which public policy is based [23]. 

Despite the hopes, empirical analyses show that many e-participation initiatives 

have failed to make a significant impact on public policymaking [24, 25, 26, 27]. The ob-

servations resulting from the analyzed phenomena show that achieving engagement and 

meaningful collaboration through online e-participation projects requires a better un-

derstanding of what restrains governments and citizens from being able to effectively 

collaborate, both online and offline [20]. E-participation research has outlined a several 

success and failure factors, but still lacks analytical models explaining how these factors 

influence and cause public decisions to be made. Identified barriers to effective citizen 

e-participation include: technological advancements and data management [28, 29], low 

public knowledge of the issues treated, poor provision of data, participants’ lack of rep-

resentativeness, shortage of political support, failure to achieve impact on the deci-

sion-making processes, or the regulatory constraints [10, 20, 24, 30]. All of this can cause 

various tensions and conflicts, disappointment and reluctance to engage in future par-

ticipation [3, 31]. Awareness of these problems was an incentive to search for new ana-

lytical approaches towards discovering the reasons for failure or success of participatory 

policymaking projects. 

One of the most promising approaches to the study of online projects that may re-

veal new aspects of open policymaking is to analyze the manifestations of collective in-

telligence (CI) emerging in these projects. The phenomenon of CI, which is understood as 

an ability of a particular collective to solve problems, mainly through gathering data, 

generating ideas and making decisions, has been the subject of interest of many scientific 

disciplines in recent years. Intelligence that appears in online communities is understood 

as a form of distributed ability, which arises from the collaboration and competition 

between many individuals in cyberspace [32]. From the very beginning, the peculiarity of 

these studies is the assumption of a kind of "collective mind" and the use of terminology 

derived from cognitive psychology to describe it [33, 34, 35]. The analysis of group cogni-

tion processes [36], or plainly speaking the “collective way of thinking”, as a proper way to 

understand the different aspects of CI was proposed by Heylighen [34] Malone [35], 

Mulgan [37] and others [38, 39, 40].However, a systematic review of the existing litera-

ture proved that no specific method of evaluating CI in online policymaking projects 

through the empirical analysis of the group cognition has been proposed so far.  

Therefore, the aim of this study is to prepare a framework of collective intelligence 

in policymaking, in particular, these intelligence processes that influence deci-

sion-making that may affect public policy. The main research questions are stated as: 
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• What cognitive processes are related to collective decisions in the field of 

public policymaking? 

• Can we identify the group cognitive processes in a single e-participation 

project? 

In the first stage of the conducted study, a vast literature review was conducted, 

aimed at identifying the methods of CI research used so far in e-participatory policy-

making, and to define a theoretical basis referring to collective cognitive processes (de-

scribed in Section 2). This defined preliminary framework was further developed with 

the use of the constructivist grounded theory approach, as proposed by Charmaz [41]. 

First, an initial interview was conducted to evaluate the preliminary framework and data 

collection protocol for their credibility and confirmability. Then, a participatory budget-

ing project - Civic Budget of the City of Kraków - was selected for an in-depth study based on 

semi-structured interviews. As a result of the sampling, 20 respondents met the inclusion 

criteria, with whom 20 interviews were subsequently conducted. Data collection and 

analysis (theoretical sampling) were conducted simultaneously, therefore the theory was 

grounded in the experiences of the participants (Section 3). In the final stage of the pre-

sented study, a framework outline was populated with the collected experiences and the 

extended references to relevant literature, to enhance the internal validity and theoretical 

quality of the research. The results of this work are presented inSection 4. The final sec-

tions of the article summarize the key conclusions and provide prospects for future re-

search. 

2. Literature Review. Preliminary Evaluation Framework 

Although the idea of community involvement in co-creation of public policies was 

proposed by Elinor Ostrom long before the Internet age [42], the transition from a tradi-

tional model of citizen as customer [43] to the expected “We-Government” (citizen as part-

ner) [44] has accelerated significantly in recent years. Regarding the 2030 Agenda for 

Sustainable Development, approved by all United Nations Member States in 2015, re-

sponsive, inclusive, participatory and representative decision-making at all levels is one of the 

adopted strategic goals [45]. The role of governments has substantially changed, and the 

emergence of new and complex social problems requires looking for new ways to col-

laborate in making public decisions with non-governmental actors. This means opening 

policymaking tasks to public participation, in the spirit of transparent governance insti-

tutionalised by the Open Government Initiative [46, 47, 48]. This process, fuelled by the 

participatory democracy theories [49, 50], as well as the concept of deliberative democ-

racy [51], finds its practical expression in a paradigm shift towards New Public Govern-

ance [52, 53] or collaborative governance [54, 55], where policy issues are addressed by 

networks of governmental and non-governmental actors. According to Capella, deliber-

ating groups can be effective in advancing the epistemic bases for good decisions and for enhancing 

the quality of decisions […] concerning public issues, however, there is a need to find a better 

way to define how collective intelligent decisions are made, and what affects the quality 

of the e-participation projects’ results [56].  

To verify how the manifestations of collective intelligence in online policymaking 

projects have been studied so far, a semi-systematic literature review, supported by 

RAMESES standards [57] and following H. Snyder guidelines [58], was conducted (see 

more details: Appendix A).The refined list of 75 peer-reviewed scientific articles were the 

subject of a narrative review and meta-analysis of the content. As a result, 15 methods 

and strategies for studying CI in public policymaking projects were identified. Each of 

the analysed texts was assigned a min. of 1 and a max. of 4 methods and strategies used 

(listed below from the most to the least frequent): 

Table 1.Methods and strategies for studying CI in public policymaking in the reviewed scientific 

literature. 

Method or strategy No. of references 
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Analysis of organizational structure/design 23 

Analysis of created values 18 

Analysis of participation process 14 

Analysis of participants' behavior 12 

Analysis of collaboration model 11 

Analysis of participants' motivations 10 

Analysis of communication model 10 

Analysis of innovation 8 

Analysis of decision-making process 7 

Categorization of the implemented projects 6 

State-of-the-art review 4 

Analysis of the impact on policymaking 3 

Analysis of platform usability 2 

Analysis of the impact of AI algorithms 2 

Analysis of organizational learning 1 

 

The conducted review revealed the lack of a systematic method of evaluating CI in 

the public sphere, which treated e-participation projects as systems of group cognition 

and allowed the study of group cognitive processes. Therefore, to answer the research 

questions posed, it was necessary to prepare a new evaluation framework, based on the 

relevant theoretical and empirical knowledge. Following the recommendations of R. 

Torraco [59], a method of creating such a framework requires an integrative literature 

review. This involves outlining a preliminary theory and setting it against the back-

ground of domain knowledge. At this point, it was decided that in the next stages of re-

search, the grounded theory method would be employed, thus the preliminary theory 

was to be grounded through in-depth qualitative analysis of the selected case study. Af-

ter this empirical verification, it was to be supplemented with references to the scientific 

literature, describing results of empirical research on collective intelligence.  

For the purpose of creating the preliminary theory basis, the Web of Science data-

base was searched again, using the keywords "group cognition" or “collective cognition” 

and "framework" or “theoretical framework”. As a result, the refined list of 15scientific 

articles were obtained (see more details: Appendix A). The qualitative analysis of these 

results proved again, that no framework for evaluation of group cognitive processes in 

policymaking existed before in the reviewed literature. When selecting the theoretical 

basis to be farther developed, its potential complementarity and compatibility with the 

previous research on online collective intelligence was the guiding principle . After a 

qualitative analysis of the results obtained, it was decided to choose as the guiding theory 

the Multiple, Interacting Levels of Cognitive Systems (MILCS) perspective, as proposed 

by R. Goldstone and G. Theiner [36]. 

The MILCS framework presents cognitive psychology as the study of how people 

focus attention, perceive, learn, structure, store, think about information, solve problems 

and make decisions. It adopts R. Sternberg's definition that cognitivism is the belief that 

much of human behavior can be understood in terms of how people think –  the study of how people 

mentally represent and process information. As such, it includes within its domain mental abilities 

such as perception, learning, memory, reasoning, problem solving, and decision making [60]. At 

the same time, MILCS focuses on mechanisms that allow systems to engage in flexible, 

adaptive behavior [36] and adopts the perspective of group cognition, where certain kinds 

of collective systems are able to achieve functionalities that are relevant for cognitive processes 

primarily considered as related to the individuals. The main cognitive processes are 

perception, attention, memory, problem solving, and decision making [36]. Such a divi-
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sion is derived from one of the earliest definitions presented in the first textbook on cog-

nitive psychology published in 1967,which according to Neisser states cognition is those 

processes by which the sensory input is transformed, reduced, elaborated, stored, recovered, and 

used [61]. A cognitive, “thinking” system, therefore, refers to many partially overlapping 

notions: increasingly sophisticated memory, attention, planning, problem solving, search, com-

munication, decision making in a collective, which have increasing flexibility in the methods that 

they can deploy to achieve their goals despite environmental obstacles [36]. These processes 

concern both the fluid or crystallized intelligence, as described by Cattell [62]: the fluid 

intelligence appears, when a cognitive system solves problems with the use of deduction, 

logic, and inference, depending only minimally on prior learning, but the “thinking” 

mechanism can also be based on the learned procedures and gathered (crystallized) 

knowledge, precipitated out of experience resulting from the prior application of fluid 

ability [63]. The distributed intelligence refers to cognitive processes that are stretched across in-

dividuals and their different components (mind, body, activity), as well as culturally organized 

settings, including groups and institutions. Distributed cognition thus refers to an emergent 

phenomenon that cannot be traced simply to individual minds, but rather to the interaction be-

tween those minds and between them and their constructed environment (which plays the role of 

extending their cognitive capacities) [64]. Such a system can contain several forms of inter-

acting units: not only humans, but also communication nodes, artificial agents, 

sub-groups, technical infrastructure [34, 36]. MILCS presents the cognitive reality as a 

meta-system, where numerous, independent cognitive systems operate, often consisting 

of sub-systems. This is in line with the approach specific to CI researchers, who see 

manifestations of intelligence in both large crowds and small communities. 

A particularly interesting element of the MILCS framework is the rejection of a 

“zero-sum” perspective of the group cognition presented by Huebner [65]. Indicating 

that the collective system exhibits a different level of intelligence than the sum of its in-

dividual parts, dependent on many factors such as: diffusion, preferential attachment, com-

petitive specialization, positive feedback, negative feedback, small-world network, scale-free net-

work, back propagation, reinforcement learning, and multi-level deep learning [36], therefore 

establishing the irreducibility of group mentality. MILCS provides evidence, that “z-

ero-sum” perspective loses its plausibility when we consider the dynamics of largescale 

social systems that contain multiple people and an environment that facilitates their in-

teractions [66, 67,68]. In such systems cognition arises from the interactions between all 

parts, especially when its structure is based on a decentralized network. This position is 

consistent with the results of empirical research developed by A. Woolley et al., which 

show that the collective intelligence of a specific group can be measured, and has a 

computable value which is often different than the sum of the intelligence of its members 

[69]. Collective cognitive processes are also conditioned by factors that can be managed, 

such as the structure of the group, the way its work is organized, and the technical means 

at its disposal [70]. Therefore, we can influence the development of the intelligence of 

collectives by creating optimal conditions for their operation, influencing their composi-

tion, principles, communication methods, work cycle, self-organization, as well as vari-

ous technical measures to improve their operation [71]. Information in these kind of 

networks is propagated selectively, depending on its utility, novelty, coherence, simplic-

ity, expressivity, authority etc. [70]. 

The way cognitive processes are carried out differs greatly depending on the type of 

collective. The distinction between communities or organizations based on personal re-

lationships, and large moblike structures, leads D. Andler to describe “thick” collective 

cognitive processes, being a feature of communities united in a common spirit […], con-

stantly coordinated and recalibrating their mutual expectations, blending into a “we” capable of 

we-thoughts, we-intentions, we-actions, culturally transmitting their beliefs and practices, 

and exhibiting similarity to the individual cognitive systems [39]. Previous research on CI 

confirms, that these kinds of processes lead to the emergence of CI, not in every situation, 

but one in which a specific group is to achieve a specifically defined goal, e.g. to make a 

decision, which is preceded by drawing conclusions from data, exchanging information, 
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debating, enabling interaction between people (or computers and people) [56]. In con-

trast, Andler describes also the “thin” collective cognitive processes, in which individual 

agents, far from deliberating or exchanging information and arguments, simply provide their own 

conclusions, which are then fed to some aggregating algorithm or mechanism. The possibility of 

getting “intelligent” results coming from incoherent crowds was highlighted by 

Surowiecki, who evoked many examples on surprising “order coming out of chaos” in 

his famous work The Wisdom of the Crowds [72]. Andler completes this statement claiming 

that social organizations benefit from the absence of certain individualistic constraints that are 

traditionally thought to foster excellence in cognitive tasks [39]. This issue was further devel-

oped by Hong and Page, who made the crowd's problem-solving abilities dependent on 

the level of its cognitive diversity: large, diverse crowds tend to produce negatively corre-

lated predictions, [that can] produce better aggregate outcomes. If two predictions are negatively 

correlated, when one tends to be high, the other tends to be low, making the average more accurate 

[73]. In most cases, however, we are not dealing with a pure form of any of the “thick” or 

“thin” models, but with a combination of both: classical thick procedures can be simplified so 

as to limit interactions to a more or less restricted set, and symmetrically thin procedures can be 

enriched so as to allow “thicker” information to be transmitted and aggregated [39]. 

Based on the theoretical basis outlined above, the initial data collection protocol was 

prepared and the following stages of study were planned.  

3. Case Study: Civic Budget in Kraków 

3.1. Methodology 

The next stage of the research was the development of preliminary theoretical basis 

described above with the use of the grounded theory method, following the directions of 

Charmaz [41] and Corbin & Strauss [74]. A singlecase analysis was chosen for this pur-

pose. Since a singlecase method is considered appropriate for an in-depth analysis of 

complex phenomena [75,76], it was found to be well suited for tracking collective cogni-

tive processes in policymaking. As Yin points out, case study analysis is considered suitable 

to describe a phenomenon, build theory or test theoretical concepts or relationships, or a combina-

tion of all three[77, 78].Dyer and Wilkins argue that findings from a single study can be 

more useful than an approach in which multiple studies are used for data collection as 

proposed by Eisenhardt and Gable. A singlecase study prioritizes richness of data over 

the ability to compare multiple instances and wide explanatory power [77, 79, 80, 81]. 

As for the case selection criteria, the general assumption was to analyze a repre-

sentative e-participation initiative, which at the same time was being affected by signifi-

cant difficulties whose nature could be revealed by analyzing collective cognitive pro-

cesses. As part of the selection procedure, a preliminary evaluation to narrow down the 

list of the relevant cases was made. The criteria for selecting the cases to be shortlisted 

were: satisfaction of the significant features of the online policymaking project; im-

portance of the public issues raised; clearly visible problems in achieving the project 

goals; and finally the place of implementation. 6 projects were implemented in Polish 

communities, 2 implemented in Central and Eastern European Communities other than 

Poland, and 2 implemented in selected Western European communities. The final case 

for in-depth qualitative research selected from this list was a participatory budgeting 

project Budżet Obywatelski Miasta Krakowa, translated as Civic Budget of the City of Kraków 

(CBCK).In the model of participatory budgeting (PB) widely implemented in many 

countries, where citizens of a given municipality gain influence on its policies in the field 

of public investments, social activities, and cultural activities, there exists a large group of 

notable e-participation projects (see i.e. [51, 82, 83, 84]). We can describe PB as a policy-

making process during which the citizens discuss and negotiate the issue of distribution of 

public funds [85]. Participants of the process engage in submitting proposals, conducting 

deliberation, and making decisions about how public resources ought to be allocated on 

investment ventures, social, and cultural initiatives.  
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Although Kraków stands out from other Polish cities because of its recognition as a 

tourist destination and an outsourcing business center, the Civic Budget of the City of Kra-

ków project does not differ in its scope from numerous similar initiatives, conducted in 

the municipalities of Central - Eastern Europe. The comparative analysis shows that the 

model of participatory budgeting (PB) in Poland is similar to the model present in other 

countries in the region, apart from one important element: the Polish projects were based 

primarily on Internet voting from the very beginning of their existence, which led to a 

greater participation than in other countries in the region [86]. This element was further 

strengthened in 2020: due to the situation related to the global coronavirus pandemic, 

virtually all activities were transferred to the Internet. This applied not only to voting, but 

also to brainstorming and evaluation processes. This circumstance allows the project to 

be classified as a fully e-participatory initiative. The overall picture of PB in Kraków 

compared to other Polish cities proves that its method of implementation and its com-

munity’s activities do not set it apart it significantly. However, the review of circum-

stances related to its conduct, especially low participation turnout and the problems in 

establishing community ties, indicate that Kraków’s results are among the weakest in the 

medium and large cities in Poland [87]. For this reason, this case was considered as the 

most promising to be evaluated in the course of further work, and an attempt to identify 

the causes of the related problems was made.  

To ensure data trianglulation, two research techniques were used in studying the 

selected case: semi-structured interviews, and examining documents obtained through 

desk research. The interview agenda and questions were based on a previously devel-

oped theoretical framework. A pilot case study (trial interview) was initially conducted 

with a senior project manager working in the participatory budgeting field in another 

municipality. The main aim of this pilot was to evaluate the preliminary framework and 

data collection protocol for their credibility and confirmability. The improved agenda 

provided the basis for the interviews that were the primary way to collect case study 

data. The sampling for interviews was conducted through e-mails and telephone calls. 

The inclusion criteria focused on the experience gained by the participants in previous 

editions of CBCK in various roles: projects managers, Ambassadors of Local Participa-

tion, public employees, evaluators, representatives of NGOs. Convenience sampling was 

used, which is a common type of nonprobability sampling technique [88] used in quali-

tative research of similar kinds [89]. As a result of the sampling, 20 respondents met the 

inclusion criteria, with whom 20 semi-structured interviews were conducted, both with 

the use of teleconference software and face-to-face meetings. All participants were in-

formed that their anonymity would be guaranteed. The interview consisted of 

open-ended questions and the procedure was semi-structured. Data collection and 

analysis were conducted simultaneously, so the observations collected after the first 

round of interviews were used to redevelop questions for the following rounds. The 

constant comparative method was used to analyze the data. The coding process included: 

open coding, axial coding, and selective coding phases.  

Categorization of the interviews’ led to identification of the emerging concepts and 

sub-concepts, that were integrated in the 4 main cognitive processes: collective sensing 

(perception), problem solving, decision making, and collective memorization (including 

learning and gaining feedback). The initial data collection protocol, redeveloped in the 

course of conducted interviews, was the basis for preparation of an evaluation frame-

work presented in Table 2. 

Table 2. Evaluation framework for the qualitative research of the cognitive processes  

enabling emergence of collective intelligence in policymaking projects 

Cognitive 

Process 
Interview questions for case evaluation  
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Collective  

sensing 

• How the information is obtained from environment, how effective is this process and how it can 

be improved? 

• What is the level of cognitive diversity among the participants, is it adequate to the expectations; 

does it help or is it interfering with the project? 

• What kind of data (relevant information) have been identified, what is the degree of information 

“coverage” in relation to all the issues that are sensed, why were certain problems not identified? 

Problem  

solving 

• How do you rate the creativity of the participants and what supports it?  

Do unconventional and diverse ideas emerge? 

• Are the ideas refined in the author-stakeholder interaction (with the participation of other 

residents of the district, experts, critics)? Are there any arguments for and against?  

How is the final proposal developed? 

• Is it possible to organize bottom-up social groups focused on ideas or important problems?  

What makes it easier? 

• Do conflicts arise and how do they influence the debate? 

• Do the stakeholders have their own specific group identity? How does it affect their involvement 

and why? 

• How is the synthesis of a developed idea created? How is the redundancy reduced? 

• How do the developed ideas help to create a "map" of local problems and needs (or model of the 

debated problem)? Is such a model created and has it got real-world applications? 

Decision 

making 

• What is the process of pre-selecting solutions and their evaluation? 

• How do prejudices and specific types of thinking influence decision making? Do prejudices and 

specific types of thinking help or hinder the making of commonly accepted decisions?  

• What helps in setting priorities and in drawing conclusions from dispersed information?  

Is it possible to visualize the possible effects of projects? 

• How is the voting and final selection process conducted? 

Collective 

memory 

• Are the results of the work recorded in the memory system available to all participants? 

• Are the experiences of previous years recalled and used? To what extent? Is there any chance of 

not repeating the same mistakes? 

• Is feedback on the results of the implemented projects collected, and is it possible to actually 

learn from their experiences? 

• Is there any evaluation of the results of the implemented projects and is it possible to draw con-

clusions from past mistakes and successes in the long term? What facilitates this process and 

what hinders it? 

 

The complementary technique was based on the analysis of official reports on the 

evaluation of previous editions of Civic Budget and other local policy documents. The 

main documents used for this purpose were: the Evaluation Reports for 2020 CBCK Edi-

tion [90], for 2019 CBCK Edition [91], and for 2018 CBCK Edition [92], the initial presen-

tation on CBCK statistics for 2020 prepared by city authorities [93], a local public opinion 

survey carried out at the request of the city authorities - “Barometr Krakowski” [94]. This 

combination of different data sources has achieved the triangulation of data, which was 

intended to ensure the reliability and validity of the findings, and reduce the level of in-

ference errors [78].  

3.2. Overview of the Studied Case 

Participatory budgeting project Civic Budget of the City of Kraków, first implemented 

in 2013 as a pilot project allowing citizens to decide about local expenses in four districts 

of Kraków, and since 2014 implemented as a city-wide project. Each edition of the project 

is implemented in a cycle lasting 1 calendar year. The sixth edition, completed in 2020, 

was special for a number of reasons. Firstly, the participatory budget was record-high 

(over 7 million EUR), approx. 2.5 times higher than the budget for the year 2018. With 

respect to the allocated resources, it was the fourth highest participatory budget in Po-

land [91]. Secondly, both due to the external circumstances (the coronavirus pandemic) 

and the policy adopted by the local authorities, the whole project was implemented on 
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Internet platforms. Online communication was not confined to voting – as it had been in 

previous years – but was also used during data collection, evaluation and deliberations 

about local needs. The public tasks proposed by the citizens of Kraków for implementa-

tion within CBCK can be carried out at two levels: district- and city-wide. Each budgeting 

project ends with a survey into the citizens' opinions. According to the survey, out of all 

of the aspects of CBCK's organization, the applicants rated highly the usefulness of the 

voting platform (86% of positive opinions), ease of submitting task proposals (86% of 

positive opinions), ease of voting (78% of positive opinions) and communication with the 

task verifiers (78% of positive opinions). The majority of negative opinions concerned the 

processing of filed protests (36%), promotion of voting in CBCK (22%) and the process of 

task proposal verification (14%) [94]. The project activities are coordinated by the Civic 

Budget Council comprised of: representatives of urban activists, NGOs, informal groups, 

applicants, representatives of the Kraków City Council and representatives of district 

councils and administrations. 

In many aspects, CBCK is a representative example of the way these types of pro-

jects are implemented in all large cities of Poland. The features which are indicative of its 

representative nature include: implementation under the auspices of local authorities 

with participation of district councils; information and promotion campaign encouraging 

citizens to participate; as well as regulation of the general participation rules and the 

status of the allocated part of the city budget by the government act of 11 November 2018 

(Dz.U. 2018 item 130). Nearly 80% of Kraków citizens declare that they are aware of 

CBCK, with 62% and 56% of people claiming that they know the rules and the manner of 

voting in CBCK respectively. Research shows that the essential information channels 

concerning CBCK are: Facebook (47%), posters and leaflets (46%) and a dedicated web 

portal, budzet.krakow.pl (43%) [91]. At the same time, although CBCK belongs to the larg-

est projects of this type in Poland when it comes to the budget, the voting participation is 

one of the lowest with just 5.96% of residents voting in 2020 [93]. In comparison to the 

turnout in Zielona Góra (35%), Olsztyn (31%) and Łódź (24%), this result is far below 

average. The reasons for this small attendance are reflected by the opinions expressed by 

the city's residents: according to a local survey carried out by Barometr Krakowski, only 

one in five inhabitants of Kraków feels like they have influence on local affairs (20%), and 

nearly half of respondents claim having such influence is impossible, although they 

would like to have it (47%). Only 16% of respondents indicated "voting in CBCK", and 

only 13% selected "submitting a project in CBCK", as the best way to gain influence on 

local affairs. It is worth mentioning that even though there has been a sharp increase in 

the budget over the last few years (from approx. 3 million EUR in 2018 to approx. 7 mil-

lion EUR in 2020), this has not led to a real increase in interest and to a positive opinion 

about CBCK among the citizens [91, 92,93]. 

As a project, CBCK consists of several stages. The first stage is the so-called Educa-

tional Stage, whose aim is to encourage citizens to take part in consultations and to pre-

pare their proposals for public actions. It includes discussions and debates, social dia-

logue, cooperation between applicants, and project-writing marathons. This stage is 

concluded by submitting "project sheets" – preliminary proposals for actions – by the 

citizens. Compared to the previous years, there was a significant change in 2020, which 

resulted both from the coronavirus pandemic and the general trend of digitalization, i.e. 

virtually all processes pertaining to debate, dialogue and cooperation between the citi-

zens were implemented online. This sets the year 2020 apart from the previous years, 

where emphasis was placed on face-to-face meetings. At the same time, there has been a 

marked progress when it comes to online tools that make up CBCK's infrastructure. Pre-

liminary actions involved the creation of Idea Bank BO 2020 (Bank Pomysłów BO 2020), a 

collection of opinions about the citizens' most crucial needs, which were obtained elec-

tronically and presented visually in the form of a publicly available e-map (see: Fig. 1), 

that grouped ideas according to locations and categories (Security, Education, Road In-

frastructure, Cycling Infrastructure, Culture, Sport and Sport Infrastructure, Society, 

Health, Greenery and Environmental Protection) [95]. The e-map of the citizens' needs, in 
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conjunction with an electronic database of city-owned land (land on which public pro-

jects can be implemented) was supposed to constitute an introduction to a debate and an 

inspiration for project creators. Moreover, 34 inhabitants volunteered as debate coordi-

nators (Local Participation Ambassadors) [96], whose task was to clarify any queries per-

taining to the formalities, as well as to moderate the debate in a given field or social en-

vironment. 

The information campaign in the year 2020 was mostly conducted on Facebook. 

When it comes to the total number of "followers" ("likes" and "follows"), the official CBCK 

page reached 20.1 thousand (as of 10/9/2020), which is the third highest result in Poland 

following Warsaw with 30 thousand followers and Wrocław with 23.5 thousand follow-

ers, and followed by Łódź with 12.7 thousand and Bydgoszcz with 10.1 thousand fol-

lowers [90]. In order to support the debate, feedback, interaction and creation of new 

ideas, the city officially authorised the launch of 18 discussion groups called "Wspólne 

Projekty" (Joint Projects) on Facebook (1 group per each city district). Their purpose was 

to assist grassroots preparation of projects by local communities. These groups numbered 

795 members in total, ranging from 12 to 134 per district (as of 1/5/2020 – last day of ap-

plication submission), who were highly active – over 600 ideas and 1,000 comments were 

published across all groups [90]. Preliminary proposals for actions were commented on 

and the users created a network of cooperation, and tried to find common topics. Any 

inhabitant of a given district could join a group provided they accepted rules of commu-

nication ("discussion of the needs of a given district geared towards preparation of action 

proposals", "keeping to the topic and purpose of the group", "good manners and polite-

ness", "no promotions or scam", "no hate and bullying") [97]. There were also many par-

allel groups created by grassroots on social media, where district inhabitants and local 

communities gathered to form new ideas (e.g. "Nowohucianie" with over 29 thousand 

members). The respondents of the evaluation survey conducted at the end of the 2020 

edition of CBCK pointed to a significant role of Internet debates in shaping ideas, even 

though officially each idea was proposed by only one person: “Although I am the official 

applicant, all these projects were consulted with the residents. They were all their ideas, 

but since I was asked to submit them under my own name, this is what I did. [...] We 

communicate through Facebook. We have a housing estate group, where we informed 

the members that the deadline for submitting projects for the budget was drawing near, 

and we asked them to send in their ideas and needs”[90]. 

In the year 2020 the total of 988 proposals for actions were submitted to CBCK (a 

4.5% increase compared to the previous year), most of which belonged to the following 

categories: Greenery and Environmental Protection (25%), Infrastructure (23%) and Sport 

& Sport Infrastructure (16%). Of all the submitted task proposals, 807 concerned districts, 

and 181 concerned the whole city [93]. It is striking, however, that the creative potential 

of the applicants from the previous editions of CBCK remains untapped. The vast ma-

jority (84%) of applicants submit their task proposals only once, instead of trying to do 

the same in the following editions of CBCK [91]. Many of them are daunted by the pro-

cess and results of the verification stage, and by limited communication with the city 

authorities. It would seem that the participants in previous editions should be natural 

partners in organising the process of drafting new task proposals and in engaging other 

citizens. Meanwhile, after one-time experience the majority decide to resign from taking 

part in the project. Currently, there are no activities aimed at creating lasting relations 

with these applicants, so the knowledge and experience they obtain are not taken ad-

vantage of in subsequent editions. 

The remaining stages of the yearly project cycle include: verification of task pro-

posals by experts to make sure that the proposals adhere to the CBCK Rules and Regula-

tions; filing and processing of protests against experts' opinions; voting by citizens – in-

dicating investment priorities; announcement of the tasks to be implemented, and their 

evaluation. The expert verification process constitutes a considerable obstacle: in the 2020 

edition, 42% of task proposals were dismissed, mainly due to land ownership problems 

[93]. Additionally, it is not always possible to avoid project duplications. One of the ap-
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plicants described the following situation in the survey: “there were several identical 

projects, e.g. abreuvoirs or green bus/tram stops. Two projects called for "green bus 

stops", which resulted in votes for one initiative being spread across two projects, so even 

if the majority of people want green bus stops, the fact that the votes are spread across 

two nearly identical projects might mean that none of them gets a sufficient number of 

votes to win”[91]. 

The voting process was implemented mostly through an online platform (used by 

73% of participants). The remaining votes were cast by ballot papers (27%). Of the total of 

44,800 votes cast in 2020, 42,281 were valid. As a result, 195 tasks were selected for im-

plementation, of which 185 were district-wide and 10 were city-wide [90]. A vast majority 

of voters find the online voting platform useful and transparent (91%) [91]. Opinions 

similar to the following ones are prevalent:“I think it was alright. I have no complaints. I 

think that a first time voter would know how to do it step by step. [...] What I liked about 

the voting platform was the ability to add the projects to a basket, so I can limit a long list 

of projects to only those that interest me, and focus on them”[90]. However, some people 

expressed various complaints about the platform. The most frequently mentioned prob-

lems concerned the search engine's performance and project filtering: “The search bar on 

the civic budget's website didn't work for me. I tried to search for a project by its name 

and it never came up, but when I typed the same name into Google, it did. [...] The fea-

ture I missed was an option to filter projects by specific fields. When we submit projects, 

we have to define a field, which becomes the project's symbol and we should be able to 

filter projects by that field in the app, because some people are interested in certain fields 

more than others, so this type of filter would be justifiable” [90]. 

The high turnover among people involved in the project was observed. So far over 

two thirds of CBCK voters participated in just one edition (68%; 113 thousand people). 

Only 1,660 people have voted in all editions (1%) [91]. This high percentage of one-time 

voters points to a lack of success in creating long-lasting relations, and to the fact that the 

experience and engagement obtained by the participants do not benefit subsequent edi-

tions of the project. Moreover, in the evaluation surveys, CBCK participants indicated 

that it would be helpful to have the ability to review archived projects on CBCK's web-

site. The respondents are not aware that the website does contain this type of archive, 

although it is lacking in functionality [98]. This means that the archived knowledge about 

the previous experiences and implemented projects is not displayed sufficiently. A val-

uable but underutilized resource is suggestions that appear in evaluation surveys carried 

out at the end of each edition of the project, where respondents answer which new task 

proposals they expect to see next year. It is a repository of several thousand ideas which 

could serve as a base for a discussion about the needs of a given district, and as a source 

of inspiration for the creators of future activity proposals submitted within CBCK. Cur-

rently, such data is not processed in a way that would allow its visualization and utiliza-

tion. 

 

3.3. Semi-Structured Interviews 

This section summarizes the highlights of all interviews. For a clearer understand-

ing, the interview highlights are assigned to the categories of corresponding cognitive 

processes, identified during the coding phase. The first category that emerged as a result 

of coding the semi-structured interviews referred to the collective sensing process, i.e. 

social perceptiveness: ability to scan the environment, collect data on social needs, trends, 

possibilities, and good practices. As for the second identified category, problem solving, 

the most important factors influencing this process were recognized as creativity and 

self-organization. Creativity was observed primarily when new interactions were formed 

at the grassroots level. The category labeled as decision-making process covers both the 

pre-selection and initial evaluation of projects, as well as their final selection for imple-

mentation by the city’s inhabitants through preferential voting. The last identified cate-

gory was collective memory, i.e. aggregating experiences, learning, and gaining feed-
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back. Exclusions from the interviews assigned to such defined categories are presented in 

Table 3. 

Table 3. Semi-Structured Interviews Summary 

Cognitive 

Process 
Interview Highlights 

Collective  

sensing 

• In the initial phase of the CBCK project an unexpectedly positive public response was observed. 

Newly created positions of Local Participation Ambassadors had a positive impact on the 

collection of data on local needs. “Collecting scattered opinions of the inhabitants using the 

Internet and translating them into proposals for action went surprisingly well […]. The response 

was large and overwhelmingly positive”.  

• Most of the respondents claimed, that collecting data was continuous communication that raised 

the most important issues: “I assumed that 2–3 times a week I would post a report on my work 

and questions for residents on Facebook groups, and I gained feedback there. Thanks to the 

ongoing exchange of opinions, the residents asked directly for help in specific matters”.  

• When collecting opinions, the previously existing Internet communities of residents enjoyed 

greater popularity than the official CBCK discussion groups or the interactive Idea Bank. The 

amount of information that has been identified on the needs and expectations of residents has 

been assessed as fully sufficient to prepare adequate proposals for actions: “[…] The spectrum of 

topics is quite wide, so there is plenty to choose from”.  

• The large amount of generated data had not only a direct impact on the proposed initiatives, but 

also an indirect impact on city officials, who, having noticed an increased interest in a given 

topic, included it in urban programs and strategies. The impact on shaping the reality was 

twofold: both direct, through voting in CBCK, and indirect, through shaping the policy of the city 

authorities: “Even projects that are not implemented or carried out on a micro scale, draw 

attention to the fact that there are some topics important to the townspeople that the city should 

deal with. Officials can see that there is a problem, and it needs to be tackled on a larger scale”.  

• Most respondents believe that the identification of needs made it possible to capture the diverse 

expectations of the city residents, and none of the topics was over- or underrepresented. 

However, there were some opinions that cognitive diversity was not fully preserved because of 

the existence of strong activist circles (e.g., from schools, sport clubs, pro-ecological NGOs) that 

have been lobbying for certain solutions for years, and against which spontaneous grassroots 

initiatives are disadvantaged: “what is noticeable is the preponderance of pressure groups at the 

expense of the normies”. Others drew attention to: “abuse, which I call the pathology of the city 

of retirees. Retirees have more time than other social groups, they firmly believe that their 

problems are the most important, and they want to impose this point of view on others”. 

Sometimes, strong particular identities are also visible, e.g., groups of fans of competitive football 

clubs. On the other hand, in the opinion of some of the survey participants, the diversity is not 

fully preserved: people aged 35–50 are underrepresented because they are busy with their 

professional activity, which limits their time for social involvement. This is problematic, because 

this group is perceived as the city’s most important taxpayers. However, collected opinions 

confirm, that these problems did not have a negative impact on the expected level of 

diversification of the topics discussed, and on the diversity of CBCK participants.  

• The ethnic and cultural diversity of Krakow, which has been increasing in recent years as a result 

of immigration, helps to better identify the existing opportunities for action: “Thanks to the fact 

that we currently have residents who are Ukrainians, Belarusians, etc., our discussions contain 

examples and experiences from their previous places of residence”. 

Problem  

solving 

• The focus on Internet communication forced by the coronavirus pandemic resulted in a signifi-

cant increase in the creative activity of people who had not been associated with any official 

groups before (such as social clubs, NGOs, etc.). Creativity and self-organization in establishing 

“joint” projects was supported by Local Participation Ambassadors, who moderated the debate, 

as well as by the very nature of communication in social media, which enables simple and quick 

responses (e.g., short comments, "likes").  

• The response to the submitted ideas, even if small, was a great motivation for their initiators, 

encouraging them to work on improving the projects. However, virtually every idea that ended 

in success required a strong leader who refined its content, verified its feasibility (especially the 
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question of land ownership), as well as was able to make realistic cost assessments. The ideal 

model of cooperation was therefore an interaction between a strong leader who run the project 

and the local community who motivated the leader with their support.  

• Presenting ideas via the Internet also prompted participants to actually consider arguments, 

instead of supporting the idea just because of neighborhood relations: “in the past, it was possi-

ble for people to run around the block and gather support from the neighbors. Now there are 

fewer neighborhood alliances, and we have more realistic projects”. 

• Despite the fact that there are more and more grassroots projects, this kind of projects still con-

stitute a minority compared to the proposals of institutionally entrenched organizations or single 

individuals. It is estimated that approx. 35% of all of the prepared ideas were created as a result 

of deliberations within the official "Joint projects" Facebook groups and other online communi-

ties. However, according to some respondents, the strong identity of the circles that have been 

lobbying for specific solutions for years (e.g., the development of bicycle paths) might have an 

advantage over “joint” projects; these groups have an extensive experience in their narrow spe-

cializations, which results in the creation of more realistic solutions. 

• The participants of the study paid special attention to the problems associated with the coopera-

tion with the departments of the city hall responsible for verifying the legal aspects of the pro-

posals, i.e., land ownership and other regulations affecting their feasibility. The online applica-

tion provided by the city authorities, which allowed for a quick access to information on land 

ownership and the possibility of using it for investments, was found to be a positive factor sup-

porting group cooperation. The respondents reported that the problem was not the lack of crea-

tivity of the city's inhabitants – this factor was rated highly – but rather the fears of city officials 

about the implementation of difficult and unconventional projects. Instead, they tend to dis-

courage unusual projects so as to avoid extra work.  

• Conflicts and disputes that arose in the course of the debates were seen by the survey partici-

pants as obstacles weakening the cohesion of the online communities and discouraging activity. 

Therefore, they believe that the ultimate goal of group work is supposed to be consensus. Nev-

ertheless, our respondents do not think that conflicts dominated the debates. Rather, they see a 

greater obstacle to collective action in the excessive passivity of group members: “Up to the stage 

of formal evaluation of ideas conducted by the officials, cooperation and enthusiasm was high. 

Only in the course of interactions with the officials did disputes arise– most often over the loca-

tion of the project. However, sometimes disputes help involve people in refining the idea because 

they make Ambassadors choose new locations together with the initiators, encourage more peo-

ple to join the community around the idea, etc. (...) When there are signs of resistance from offi-

cials, social leaders often self-mobilize to keep their proposal from being scratched”. 

• Refining the ideas in interaction with the group, aggregating opinions and removing duplicates 

is often done in the course of negotiations. This is where municipal officials come in, whose task 

is to invite the authors of duplicated proposals to meetings (usually in the online form, e.g., using 

MS Teams): “We had two very similar projects submitted independently to establish a multi-

cultural library. The applicants were invited to negotiate, they modified their assumptions a bit, 

they got along, and as a result, a single, even better project was created. It also drew the attention 

of officials responsible for libraries to the need for establishing such an institution, which is why 

foreign-language books have already started to be collected”. However, “there are still situations 

where similar projects take each other’s votes away, but the applicants do not wish to cooperate 

even after meetings”. Sometimes this is due to the fact that the people who have been lobbying 

for certain solutions for years are afraid of losing their position if a similar idea is created inde-

pendently. One of the participants provided an example: “I proposed a project involving the 

planting of 100 new trees in each district of the city. However, the environmentalists' association 

felt threatened by the fact that someone else was acting in "their" field, so they spoke out critically 

about my idea in the media. Still, my project was successfully implemented”. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 April 2021                   doi:10.20944/preprints202104.0422.v1

https://doi.org/10.20944/preprints202104.0422.v1


 

Decision 

making 

• The survey participants gave a positive opinion about the voting procedure, saying that the 

existing online platform is transparent and easy to use. Certain reservations were raised about 

the fact that the voting resembles shopping in an online store (including "adding to basket" 

pre-selected solutions), but the vast majority of survey participants appreciate the simplicity and 

intuitiveness of the web application. The current system of preferential voting, allowing selection 

of three city-wide and three district projects, and prioritizing them from the most to the least 

supported, is also highly rated: “Preferential voting is a good solution. This prompts us to look at 

the various tasks and look at the problems of the city in a broader sense, not just at the one project 

that the participants intended to support. Second choice projects often win, which deepens re-

flection on what is generally worth doing in the city”.  

• The pre-selection phase and the preliminary feasibility evaluation of the project, managed by the 

Civic Budget Council, was reported as more controversial. This sub-process is intended to ag-

gregate the generated opinions, remove duplicated and help to build syntheses. The accusation 

often made against the evaluators is that they were using discretionary evaluation criteria. The 

criteria for considering one initiative to be unfeasible and another to be feasible were found to be 

not entirely clear. One respondent described a case where two very similar projects, differing 

only in the title, were treated differently. Such behavior is seen as an example of superficial as-

sessment. However, the respondents pointed out that the negative feasibility evaluation mainly 

concerned the proposals submitted by participants with little experience, most often participat-

ing in the CBCK project for the first time. By contrast, a number of cases were described where a 

proposal contested by the city officials for feasibility reasons was corrected and could be put to 

the vote. 

• Additional factors that potentially influenced decision-making included biases that affected 

voting, and the lack of extrapolation of the effects of the implemented projects. The participants 

of the study drew attention to the negative emotions that arose in their environment in relation to 

the ideological or political initiatives proposed in CBCK. Due to the increasing polarization in the 

country's political life, most city residents expect the local politics to be separated from ideolog-

ical disputes. However, this kind of initiatives appeared very rarely, so they were not a major 

issue. A more frequent problem, however, was inability to extrapolate the long-term effects of the 

proposed projects, what was categorized as creation of structural model of the proposal. The 

respondents described situations in which the public were concerned about possible negative 

effects of particular investments. A noticeable group of city inhabitants were afraid of any 

changes in their surroundings because they believed that “[these projects] will generate a lot of 

yet unknown problems (...) Prejudices are growing around topics that generate excessive activity 

in the neighborhood”. 

Collective 

memory 

• The participants of the study were generally convinced that building collective memory, aggre-

gating experiences, learning, and gaining feedback, are all issues that cause the most trouble. The 

opinion that collective memory works only to a very limited extent was expressed by all of the 

respondents. They agree that a lot of work is done every year; primarily collecting opinions, 

discussions, negotiations, designing, presenting ideas and projects, but this whole thought pro-

cess is preserved only fragmentarily, and there is very little chance of accessing and recovering 

knowledge.  

• Communication is conducted using various platforms, but its results are not collected, or are 

very difficult to access. According to the respondents, this should be changed: “We should gather 

information on why some things succeeded, while others failed. The feedback we receive about 

the projects’ development is weak, while it should be the most influencing factor in developing 

new ideas”. Unfortunately, even people who are deeply involved in CBCK complain about the 

lack of feedback: “Many of the projects that were submitted failed for reasons that I do not know. 

Inhabitants often vote in favor of a promising project, but then these projects are not imple-

mented for unknown reasons, or sometimes they come to fruition with a delay of several years”. 

City residents often feel that the actions they contributed to by voting in CBCK resulted in un-

foreseen consequences that could have been avoided with a well-conducted evaluation taking 

into account past experiences and providing the possibility to recover and access them (catego-

rized as meta-memory). 

• The prevailing opinion is that at the system level, no one planned the creation of collective 

memory in CBCK and grouping experiences into blocks: “There are many people who do not 

have time to make their own proposals, but who could contribute their experiences to the debate. 

In turn, those who have achieved success should share their experiences. However, there is a lack 
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of such activities in an organized form, there is insufficient space and not enough incentives for 

it”. 

• This problem is associated with the high turnover of people participating both in the preparation 

of projects and in voting in CBCK. People are discouraged because they do not notice the positive 

effects of the implemented activities, both on the Internet and in the urban space, even if such 

effects occur:“There is a lack of visual information in the city that some investments were made 

as a result of the civic budget. (...) There is also no information about the experiences so far, and 

about what worked. It's about showing the residents what has gone well and why. (…) The 

townspeople do not associate the investments they need with the civic budget, so they don’t 

self-mobilize and do not fully believe that something can be changed”. 

• Local media also contribute to this, as according to the respondents they enjoy focusing on 

problems rather than presenting an objective picture of the situation: “The media are full of in-

formation about the failures of projects, but there is little information about achievements. This 

spreads a false, unrepresentative image. The negative aspects are disproportionately more pub-

licized”. 

• Collective memory at the level of the city authorities and CBCK managers also does not work 

well: “The city authorities do not draw conclusions from the implemented projects. Officials ra-

ther discourage people from bold initiatives, make it difficult to collect data on relevant projects, 

do not support quality, but only simple solutions. Ideas that could capture the imagination and 

become the "flagship" achievements of the citizens' budget are rejected, such as the proposal to 

build a Formula 1 racetrack, which could not even be voted for. Another obstacle is the failure to 

draw conclusions from previous years regarding too low rates imposed by municipalities on 

project pricing, which in the past resulted in the limited viability of many projects”. 

• The participants of the study claimed that the CBCK council, which includes both representatives 

of the city hall and community organizations, is aware of the problem, but does not have a plan 

to find a remedy for the situation: “The budget council is constantly arguing about what went 

wrong. To understand this better, they use evaluation studies prepared by an external company, 

but the company writes the same thing every year, and most often it is not implemented. We are 

not able to check what actually worked, why something went well and what was worse, there is 

no visualization of what was done”. According to the respondents, in subsequent editions of 

CBCK, the same mistakes that have already occurred are often repeated. 

4. Results   

The conducted qualitative research has led to interesting results. First of all, it was 

possible to identify the operation of cognitive processes in the studied project. Categori-

zation of the interviews’ led to identification of the emerging concepts and sub-concepts, 

that were integrated in the 4 main cognitive processes: collective sensing , problem 

solving, decision making, and collective memorization. Thanks to the conducted data 

analysis it was possible to populate the initial theoretical basis with the collected expe-

riences and concepts. The last stage of the planned study was integrating the concepts 

and connections that were proposed, to develop a narrative of the theory. It was followed 

by the extended literature review, aimed on farther populating the framework with ref-

erences to the relevant literature on collective intelligence (CI), and the relevant literature 

on cognitive processes, to enhance the internal validity and theoretical quality of the 

framework. The results of this work were illustrated in the map of integrative findings, 

presenting the processes, sub-processes, and data related to collective intelligent deci-

sion-making. 

The collective sensing process begins with gathering information through 

open-ended questions [99]; perceiving social data in the groups and communities [100], 

using selective approach to information globally assessed as relevant, as well as combin-

ing data from perception with top-down theories and models [36]. This process is a particular 

feature of the systems performing the "thin" cognitive processes: intelligence emerges from 

an assemblage of nonintelligent components, […] by interconnecting in specific ways agents that 

are deliberately used as “sensors” of certain narrow segments of the world […]. The “sensing” they 

accomplish can be complex and involve inner workings that are those of a fully intelligent creature 

[39]. One of the key concepts affecting this process is cognitive diversity, i.e. participation 
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of people who have different ways of thinking, experiences, perspectives and cognitive 

abilities, and differences in demographic, educational and cultural backgrounds [73]. Never-

theless, this factor, as proved by Aggarwal et al., has a curvilinear—inverted (U-shaped) 

relationship with CI, whence it follows that too much diversity can in some cases lead to 

a reduced CI level [101]. The amount of collected data is also important, because it 

translates into the possibility of extracting valuable information from the raw collection 

[102]. 

Problem solving process is related to an issue of creativity: a quality of actors in the 

system to generate new ideas [35]. Collective creativity, as Yu states, is about both the cre-

ativity of the output from a collective process and the creativity of the tasks performed as part of this 

process. Collective creativity involves several non-routine tasks out of which new ideas 

emerge [103]. The challenge is a design for the success of creative collaborations [104]. 

Next, refining the ideas and building an argument repertoire is conducted, as an indica-

tor of enhanced epistemic grounding for opinion [56]. In an ideal situation deliberations 

are captured as topically-organized tree structures made up of questions to be answered, 

possible answers for these questions, and arguments [105]. The theoretical background of 

this approach is based on a scheme developed by H. Rittel and D. Noble, called the “Is-

sue-Based Information System” [106]. Deliberation maps, as M. Klein states, have many 

advantages. If properly structured, every unique point appears just once, radically increasing the 

signal-to-noise ratio, and all posts must appear under the posts they logically refer to, so all content 

on a given question is co-located in the tree, making it easy to find what has and has not been said 

on any topic, fostering more systematic and complete coverage[…]. Careful critical thinking is 

encouraged, because users are implicitly encouraged to express the evidence and logic in favor of the 

options they prefer, and the community can rate each element of their arguments piece-by-piece 

[107]. One striking feature of collective problem solving is the question of group’s 

self-organization. If the self-organization appears, it is manifested through flat relation-

ships centered on achieving a common goal, not imposing formal structures, but leaving 

space for the non-formal leaders to appear [108]. The researchers also note that most of 

the CI systems will produce internal conflict [104]. In many cases criticality and conflict 

triggers the emergence of CI in groups [109]. This issue is directly related to the question 

of group identity [110], as well as to polarization [111] and/or balkanization, when par-

ticipants self-organize into sub-groups wherein ideas rarely cross-fertilize across groups. This can 

be caused by social media tools (filter bubbles) or by people's tendency to find groups they can relate 

to (homophily) [105]. Finally, the complexity of cognitive operations related to the process 

of problem solving, was presented by Heylighen as building collective mental maps 

(CMM) [34]. Meaning the creation of a structural model for the debated problem, map-

ping its structure and interactions between participants, categorizing data and building 

an information hierarchy: various discoveries by members of the collective are being registered 

and stored in the CMM, so that the information will remain available for as long as necessary. 

CMM could have a form of registry of events or an edited collection of notes, it is a highly se-

lective representation of features relevant to problem-solving [34]. 

The decision making process usually begins with an aggregation of the generated 

opinions and removing repetitions, that translates to building problem syntheses [36]. 

The epistemic quality of the system’s products is directly dependent on the implemented 

aggregation mechanism [112]. The alternative solutions created in previous stages of 

work go through a process of systematic, well-reasoned evaluations, where all key argu-

ments for and against an idea have been identified [105]. This kind of evaluation can be com-

bined with “idea filtering”, whose role is to eliminate, as much as possible, the incom-

plete or unsatisfactory ideas, so the community has the best possible alternatives at hand when it 

makes its final decisions [107]. Collective evaluation is effective in correcting individual 

biases in the overall task area of decision making [113]. Thanks to this process, the col-

lective becomes aware of the biases’ presence, and eliminates them, if they are harmful. 

Next, integration of the differentiated information takes place. The metric proposed for 

this aim by D. Engel is called “integrated information” or “phi”. It was originally developed 

by neuroscientists as a measure of consciousness in brains’ information to be integrated at the level 
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of the system, as a whole integration of differentiated information is essential to the subjective ex-

perience of consciousness [102], and then adopted to the domain of CI. Finally, the natural 

culmination of the decision making process is a selection of one or more results to execute 

on. Inputs from participants are assembled to generate a decision that holds for the group 

as a whole. In some instances this decision determines […] the subset of contributed items that 

will be included into the final output. In other instances […]  the decision relates to generating a 

common rank-ordering of the contributed items. In yet other instances, such as prediction markets, 

the decision relates to aggregating individual inputs to form a publicly visible estimate of a quan-

tity. [35]. The most basic method for reaching collective decisions and avoiding conflicts 

is a simple majority vote: adding all the votes together determines the relative preferences of the 

different alternatives for actions [34]. Other common methods are: preference voting, where 

individuals can distribute their voting power over different alternatives, in proportion to their in-

dividual preference functions [34], weighted voting [114], or even utilizing decision made by 

experts [115]. 

The collective memory process is the final stage of the presented model. It also sig-

nals a return to the beginning of the cycle. The importance of this process is marked, be-

cause if it works well, it forms the basis for an increasing efficiency of "thinking" of a 

given community, gained in successive iterations of the activities described above. The 

most important elements of this process are: memorizing experiences, preferences, and 

conventions; accumulating the knowledge verified by practice; and developing a dis-

tributed memory system, to which all community members have access [108]. Just as in-

dividual intelligence is dependent on memory, the collective intelligence is dependent on 

collective memory [39]. When intelligence of a collective is extending not just through 

space (including many people), but also through time (including the knowledge of more 

than one generation), the room for both memory and experience is made [116]. The re-

sults of collective work, if they are confirmed by lived experience accumulated through 

repeated testing in practice, are stored in collective memory as points of reference [112]. 

The literature provides plenty of examples of swarm intelligence systems that display the 

characteristics of a shared memory: the behavior of social insects, e.g. foraging of ants, the 

nest-site selection and the nest building of termites, are probably the most classic exam-

ples [108].  

In the memorization process the collected experiences and other results of problem 

solving and decision-making are grouped, archived in blocks, and stored in a shared data 

resource, so that the information will remain available for as long as necessary for the 

community members and for other interested parties [34]. When considering this pro-

cess, both the use of short-term and long-term memory are analyzed [117]. Short-term 

memory is valid for the improvement and acceleration of current reasoning skills, while 

long-term memory allows, by gathering experiences, the accumulation of knowledge 

about the long-lasting effects of the activities carried out ("collective wisdom") [116]. 

Giving access to the accumulated knowledge also requires the creation of a me-

ta-memory, or the set of processes for accessing and recovering knowledge, as well as 

organizing the information [112]. The result is the possibility of practical application of 

the accumulated knowledge to improve the work of the entire cognitive system through 

constant learning, and by gaining feedback, and making predictions. The feedback 

mechanism interacts with collective memory in a non-linear way: a trail leading to a good source 

will be reinforced through a positive feedback loop, while a trail leading to an empty source will 

spontaneously decay [34]. A memory-prediction framework, as described by Hawkins, 

presents the whole process of thinking as based on remembering sequences of events and 

their nested relationships, and making predictions based on those memories, which is 

much more efficient than a logical analysis of each encountered problem or challenge 

[118]. 

The proposed map of integrated findings, based on the data presented above, is 

shown in Figure 1: 
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Fig. 1. Cognitive processes, sub-processes and data influencing the emergence of collective intelligence in policymaking. 

 

 

According to the grounded theory methodology, in order to prove the validity of the 

presented theory, it should be confirmed by subsequent case studies. These studies may 

be carried out in the future on the basis of the data collection protocol presented in Sec-

tion 3. All interested researchers are encouraged to pursue this topic further.  

5. Discussion and Conclusions 

With this case study was made an attempt to identify and assess, in a singular 

e-participation project, the cognitive processes which enable the emergence of collective 

intelligence (CI) affecting group decision-making. The empirical work suggests that the 

emergence of CI in the analyzed project depends on the cognitive processes described 

above. The developed theory revealed the relations existing between categorized cogni-

tive processes. The decision-making process, as an element of the analyzed group intel-

ligence system, is presented by the interviewees as strictly connected and dependent on 

the other categorized cognitive processes. 

However, interesting conclusions appear when we compare the differences in the 

qualitative assessment of individual cognitive processes carried out by the survey re-

spondents. Data analysis proved that most of the processes are working relatively well, 

with one notable exception: the process of collective memory works only to a very lim-

ited extent. Basically, all respondents claimed that memory-related operations are the 

most important problem. The studied project seems to repeat similar errors in successive 

iterations, new participants seldom use past experiences, and after participating in the 

processes once they do not remain a part of the system. Also, learning mechanisms do not 

work well in practice. A cognitive system operating in this way has difficulty delivering 

intelligent results because, as cognitive psychology proves, all system operation depends 

on memory and continuous learning, which forms the basis for an increasing efficiency of 

"thinking" of a given community. 

According to the survey participants, information about the experiences and 

achievements developed so far, even if available somewhere on the Internet, is very dif-

ficult to find and not linked together in a logical structure. The results of the study show 

that the observations and conclusions that emerge from debates conducted on dispersed 
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Facebook groups and in the other social media are irretrievably lost. Furthermore, the 

advanced communicative actions(as defined by Habermas [119]), such as the negotiations 

held by municipal officials, during which the opinions are aggregated and duplicating 

projects are merged, could be an extraordinary source of collected practical wisdom, 

proven by experience. However, this potential is not used. The answers of the respond-

ents indicate that, in the current model, knowledge gathering takes place only when 

"experienced" NGOs and social groups develop their organizational memory separately, 

in their field of narrow specialization, acting independently of each other and, as it were, 

outside the system. In such a situation, it is difficult to build an integrated system that 

allows for the shared use of memory resources. The accumulated knowledge has the 

potential to improve the work of entire cognitive system through constant learning, by 

gaining feedback, and by making predictions, becoming the basis for an increasing effi-

ciency of intelligence across the whole community. Instead, the project repeats similar 

errors in successive iterations, new participants rarely use past experience, and after 

participating in the processes once, they do not remain part of the system. 

The problems related to the collective memory process are confirmed not only by the 

semi-structured interviews, but also by the second method that was adopted, 

i.e.examining documents obtained through desk research. The high turnover among 

people involved in the project means that that the creative potential of the applicants 

from the previous editions of CBCK remains untapped. A large number of participants 

get discouraged upon encountering problems, which, instead of being a valuable lesson 

learnt in the following years, is repeated by subsequent groups of people. Of course, the 

situation in which certain groups of participants are replaced by others is normal, but the 

desired course of action would be to use the organization's memory rather than starting 

all over again. Therefore, creating lasting relations with the participants especially to 

keep them in the project, is one of the most important tasks of the CBCK managers. 

The identified problem is especially important, as memory-related cognitive pro-

cesses are considered crucial for the functioning of the entire intelligence system, both in 

relation to the individual’s intelligence and collective intelligence. For, as J. Hawkins no-

tices, memory allows every thinking being to effectively manage the energy of the entire 

system. Thanks to memory, we do not waste energy analyzing the same activities over 

and over again. Attention and focus are "rare", valuable resources, so thanks to the use of 

behavioural patterns stored in memory gained through feedback and learning, we do not 

distract attention from  unnecessary details [118]. The same, as Mulgan notes, applies for 

collective intelligence: memory and learning are the most important cognitive factors, 

thanks to which we can accumulate the knowledge verified by practice, and, conse-

quently, we are rethinking how we think [37].  

Revealing that most cognitive processes in online e-participation projects and their 

system environments are working satisfactorily, but that their real weakness is using 

collective memory, can significantly improve the quality of such projects in the future. 

This work could further be enriched with a guide for policymakers including the devel-

opment of a shared memory system, to which all community members have access, ena-

bling them to save and structure information, access and recover knowledge, as well as 

make predictions based on the gathered data. 

The presented study is not free of limitations. The survey was conducted with a 

limited group of respondents, and its subject was a single project. The sample used may 

be considered relatively small, however it is a contribution to further work that will allow 

one to confirm the observed phenomenon in a wider dimension in the future. Further 

studies, also using quantitative methods, need to be planned to confirm the observed 

phenomena. 
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Appendix A 

The following is a brief description of the work performed prior to the study de-

scribed in the main research article. This first part of work was focused on the review of 

the methods and strategies so far proposed for the study of online collective intelligence 

(CI) in public policy. The method used for this purpose was a meta-systematic literature 

review, following RAMESES standards [57]. The main reason for choosing this method 

was the heterogeneity of the topic. Contemporary studies on CI, although clearly in-

spired by the development of the Internet in its origins, have so far been carried out in 

very diverse disciplines, from biology, through social sciences and organization man-

agement, to artificial intelligence. For this reason, it was necessary to narrow this litera-

ture review to works related to the use of CI in online activity. Additionally, when se-

lecting keywords, alternative terms of CI used in the literature were taken into account, 

including:“crowdsourcing” [120], “swarm intelligence” [121], “wisdom of crowds” [72], 

“crowdlaw” [122]. These concepts, although not fully identical, have an established po-

sition, and are used by researchers to describe similar phenomena, depending on the 

background of individual authors (the relationships and differences between these con-

cepts were described by Buecheler[123]). The second set of keywords included concepts 

related to political science, administration, and governance:“policymaking” (variants: 

“policy-making” and “policy making”), “public policy”, “political science”, “public ad-

ministration”, “public sector”, “public governance”. The Web of Science was chosen from 

a number of pre-selected databases (other databases considered were: Scopus, Sci-

enceDirect and EBSCO) because of its reputation for the greatest coverage and the 

greatest impact in terms of most cited authors and articles [124] as well as for the most 

accurate subject classification [125]. Search engines, such as Google Scholar, were ex-

cluded, as the priority was to select peer-reviewed publications. The timeframe for the 

search was set for the period from 2010 to 2019. The data search was conducted on Oc-

tober 8, 2020. The logical search was applied to the topic (including abstract, keywords, 

and indexed fields), as well as the titles of the scientific articles. The inclusion criteria 

have been focused on peer-reviewed scientific articles dealing with issues in the field of 

public policymaking and combining them with methods, models and concepts derived 

from the CI domain.  

The logical search used the following syntax: TS=((“Collective Intelligence” OR 

“Crowdsourcing” OR “Swarm Intelligence” OR “Wisdom of crowds” OR “Crowdlaw”) 

AND (“Policy Making” OR “Policy-making” OR “policymaking” OR “Public Policy” OR 

“Public Administration” OR “Political Science” OR “Public Sector” OR “Public Govern-

ance” OR “e-participation”)) OR TI = ((“Collective Intelligence” OR “Crowdsourcing” 

OR “Swarm Intelligence” OR “Wisdom of crowds” OR “Crowdlaw”) AND (“Policy 

Making” OR “Policy-making” OR “policymaking” OR “Public Policy” OR “Public Ad-

ministration” OR “Political Science” OR “Public Sector” OR “Public Governance” OR 

“e-participation”)).  

This search led to an initial number of 170 references. Then, in accordance with the 

guidelines of H. Snyder, the content of all articles was reviewed in terms of checking the 

inclusion criteria, according to the title-abstract-references scheme [58], which allowed to 

identify the content that did not meet the criteria described above and remove it from the 

database. The next step was identification of the core contributions, along with the 

RAMESES standards, and verification of the scholarly literature listed in these core con-

tributions to extend the database including the “seminal”, or revealing sources, as well as 

monographs. To focus on high-quality literature, an exclusion of the conference pro-
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ceedings and the reviews have been made. Also, the irrelevant WoS cathegories were 

excluded, primarily: Business (due to the exclusion of commercial projects from the 

analysis), Medical Ethics, Surgery. In addition, studies that did not concern online pro-

jects were omitted. This led to the refined list of 75 results. 

At that point, a narrative review and meta-analysis of the content of the articles were 

performed. As a result, 15 methods and strategies for studying CI in public policymaking 

projects were identified. Each of the analysed texts was assigned a min. of 1 and a max. of 

4 methods and strategies, presented in the main text of this article in Table 1.The per-

formed review proved, that no method of studying CI in the online policymaking pro-

jects, based on the analysis of group cognition processes, has been described so far in the 

literature indexed in Web of Science database. 

The second part of the literature review was aimed on creating theoretical basis for 

the outline of evaluation framework of collective cognition. Therefore, the sets of key-

words included: "group cognition" or “collective cognition” or “group cognitive process” 

or “collective cognitive process” and "framework" or “theoretical framework”. The Web 

of Science was chosen again as the platform of search. The timeframe for the search was 

set for the period from 2010 to 2019. The data search was conducted on October 19, 2020. 

The logical search was applied to the topic (including abstract, keywords, and indexed 

fields), as well as the titles of the scientific articles. The logical search used the following 

syntax: TS=(("Group cognition" OR "Collective cognition" OR "Group cognitive process" 

OR "Collective cognitive process") AND ("Framework" OR "Theoretical framework")) OR 

TI=(("Group cognition" OR "Collective cognition" OR "Group cognitive process" OR 

"Collective cognitive process") AND ("Framework" OR "Theoretical framework")). To 

focus on high-quality literature, an exclusion of the conference proceedings and the re-

views has been made. 

As a result, the refined list of 15 scientific articles were obtained. The qualitative 

analysis of these results proved again, that no framework for evaluation of group cogni-

tive processes in policymaking existed before in the reviewed literature. After a qualita-

tive analysis of the results obtained, it was decided to choose as the theoretical basis to be 

farther developed the Multiple, Interacting Levels of Cognitive Systems (MILCS) per-

spective, as proposed by R. Goldstone and G. Theiner. 
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