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Abstract
Smart cities refer to the application of information and communication technologies to improve the quality of life of citizens. Smart city projects may fail if citizens do not actively participate in their design. In smart cities, this participation often occurs through dedicated participation platforms where citizens can vote, discuss, and submit ideas. However, current platforms are not always aligned with the requirements of citizens in a representative way. Furthermore, they are neither always aligned with the reality of the administration and the requirements of public servants. 
In this paper, we examine what characteristics a participation platform should possess to be aligned with the requirements of citizens and public servants. A quantitative survey of citizens and qualitative interviews of several public servants are performed to elicit those requirements. The most important requirements for citizens are free access, user friendliness, and government usage of the ideas while the most important for public servants are the representation of the city’s identity, back-end functionalities, and inclusivity. Afterwards, a guiding framework, following Design Science Research, is composed based on the requirements and applied to the platform LeuvenMaaktHetMee. Furthermore, the framework updates the founding framework of Macintosh and Whyte from 2008, allowing to guide the development and implementation of participation platforms. 
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1. Introduction
Smart cities emerged as a consequence of the continuous urbanization development and the growing population in urban areas  (Chourabi et al., 2012; Osman, 2019). Indeed, urbanization leads to several environmental, economic, and social sustainability challenges (Bibri, 2018). Smart cities aim to mitigate these challenges to ultimately improve the quality of life of citizens. Bibri & Krogstie (2020) state that a city becomes a smart city when it can develop and implement innovative solutions, underpinned by innovative technologies and revolutionary scientific knowledge. In other words, a city becomes “smarter” by developing and implementing data-driven solutions to facilitate, monitor, understand, analyze, plan, and optimize its operations, functions, services, policies (Zhuhadar, Thrasher, Marklin, & de Pablos, 2017). Several stakeholders are involved in smart city development such as political representatives, public servants, businesses, universities and citizens (Axelsson & Granath, 2018).
Too often smart cities have not reached their objectives because they did not take into account the needs of citizens and pushed technological solutions without taking into account the specificities of their territory and the people living in it (Dameri, 2014). Numerous participation methods have been put forward to enable the participation of citizen in smart city design (Simonofski, Asensio, De Smedt, & Snoeck, 2017). The concept of “citizen participation” (Arnstein, 1969) is not new, but technology shed a new light on the concept, which led to the concept of e-participation (Macintosh, 2007; Naranjo Zolotov, Oliveira, & Casteleyn, 2018). The latter is conceptualized as being dual (Lee & Kim, 2014; Porwol, Ojo, & Breslin, 2016). The first side involves government-initiated services, the second one citizen-initiated services. The most popular government-led participation method in smart cities are participation platforms as detailed by Berntzen and Johannessen (2016). These online platforms allow citizens to submit their own ideas, vote for their preferred ones, and discuss these ideas with each other. These platforms have several advantages for society and citizens. Thanks to citizen participation through platforms, governments can benefit from relevant information to design and improve their smart city projects (Simonofski, Vanderose, Clarinval, & Snoeck, 2018). 
However, several challenges arise in the development and use of these platforms by citizens and public servants. Indeed, current platforms are not aligned in a representative way with the requirements of citizens nor the reality of the administration and the requirements of public servants. In order to address those challenges, we examine what characteristics an ideal participation platform should possess to be aligned with the requirements of citizens and public servants.  Thereafter, we bundle their requirements into a framework to guide practitioners in their development and implementation of the platforms. This paper offers several contributions. First, we provide future researchers and practitioners an understanding of the requirements of citizens and public servants regarding participation platforms. Second, our framework updates and complements the founding framework of Macintosh and Whyte (2008). Third, the guidelines that constitute this framework allow mitigating the challenges faced by developers and public servants when respectively developing and implementing those platforms.
This paper is structured as follows. The background section explores the literature and presents an overview of the challenges faced in the implementation and use of participation platforms. The methodology section converts these challenges into concrete research questions and explains how we address them through a quantitative survey and interviews. The results section describes the findings from the survey and the interviews. Furthermore, we present our guiding framework that structures concrete guidelines for both developers and public servants. The framework is then validated by means of the case of the participation platform in the city of Leuven (Belgium): LeuvenMaaktHetMee. The discussion section addresses our limitations and possibilities of further research. Finally, the conclusion section summarizes the contributions of this paper. 
2. Background 
[bookmark: _Challenges_of_current]We explored the existing literature about participation platforms to understand the impact these platforms have on governments, their advantages, limitations, and possibilities for improvement. The search was performed on three online databases (Google Scholar, Scopus and ScienceDirect) with the following keywords: “citizen participation”, “e-participation”, “participation platform(s)”. Through a search in the titles of the papers, we  selected articles containing relevant discussions about challenges related to existing participation platforms, the impact of these platforms on different institutions, their advantages, limitations, and possibilities for improvement. Thereafter, we formalized the challenges with most occurrences in the selected papers. After this first iteration, we dove deeper into specific keywords related to challenges by combining them with the previous keywords (e.g. “social media”, “representation”). From this exploratory search, five challenges that underpin the relevance of this research were identified. 
A first finding is that citizen-led movements on social media are not sufficiently incorporated in participation platforms (Challenge 1 C1, Link to social media). According to Porwol et al. (2016b), there is a need for infrastructure to enable decision-makers in accessing relevant information about ongoing citizens’ discussions on social media platforms. Ideal participation platforms should find a way to incorporate these discussions into the e-participation process. Porwol et al. (2016) suggest an ontology of e-participation platforms in order to decrease this duality. Some systems are able to integrate inputs from social media platforms and tend to receive researchers’ preference but these are not broadly used in practice (Dolson & Young, 2012).
Second, the users of the platforms may not be a representative sample of the population of the area (country, city, region) for which the platform was set up (C2, Ensure representation). For Bailey & Ngwenyama (2011, p1), the non-participation of  “low-income, older and technology-challenged citizens” leads to unrepresentative insights and thus possible bias. Citizens younger than 18 can be given incentives to participate in more creative ways such as gamification (Rexhepi, Filiposka, & Trajkovik, 2018). The lack of easy and proper usability maybe hinder this representativeness according to Thomas (2009).  
Third, the motivation of citizens to use participation platforms is not properly considered, as well that what restrains them to use them (C3, Address citizens’ drivers and blocking factors). For Lee and Kim (2014) the participation of citizens can only prosper when their inputs are answered by the government with qualitative feedback. Porwol et al. (2016b, p1) state that self-development, career advancement, and better group status are the main motives for e-participation. The paper by Lee and Kim (2014) relies on social capital literature and states that trust in the platform, low social networks, and civic norms (or voluntarism) are the main drivers to use such platforms. 
Fourth, participation platforms do not necessarily lead to increased participation (C4, Increase participation level). Sirajul (2008) mentions that participation platforms lead to increased informal communication between individuals instead of more involvement from new members. Achieving a high participation rate is rare (Tambouris & Gorilas, 2003). The performance of platforms is an important variable to consider. However, since there are no general measurements or KPIs, several research papers have developed their own method in order to evaluate platforms in the most accurate way possible. For example, Poplin et al. (2013) created a participatory cube to analyse online participation problems. A more qualitative approach is used by Tambouris and Gorilas (2003), who evaluated platforms by asking feedback of different users (citizens and operators). Lastly, Macintosh and Whyte (2008) propose an well-recognized and used evaluation framework for e-participation. However, the three frameworks previously described do not provide ex-ante guidelines for public servant and developers before the implementation of the platform. 
Finally, cultural differences arise during the implementation of participation platforms (C5, Address external influencing factors). Each country or state has its own norms and cultures, which makes it difficult to implement one general model applicable for every socio-economic situation and country or state (Sirajul, 2008). Indeed, previous research showed that, when developing and implementing software, specific challenges can emerge depending on the norms or culture of the country (Ayed, Vanderose, & Habra, 2017).
While based on this literature review we cannot ascertain that these are the only challenges, we believe that these five challenges on their own are a sufficient motivation to investigate requirement of users and public servants more deeply, in particular because an overview of requirements is missing in current research.
3. [bookmark: _Research_Methodology][bookmark: _Toc39825601]Research Methodology
The identified challenges show a discrepancy between current participation platforms and the features an ideal platform should possess. In order to address those challenges, we rely on the Design Science Research (DSR) approach to iteratively identify the requirements from citizens and public servants and build our framework (Hevner, March, & Park, 2004; Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007). This approach allows creating a technological or research artifact to serve human purpose. Furthermore, this methodology has been applied in previous studies to develop tools to support policy-makers in managing e-participation (Porwol et al., 2016; Simonofski, Asensio, De Smedt, & Snoeck, 2019).
First, in order to ensure Rigor Cycle of DSR, we identified and motivated the problem to be tackled through an exploration of the literature to ensure building on the existing theoretical knowledge base and be able to contribute to it. This cycle is summarized in the background section. Second, in the Relevance Cycle of DSR, we aim at identifying the objectives of the solution to tackle the problem identified in the practical environment. In our case, these objectives are the identification of requirements of citizens and public servants. To identify these requirements, we formulate the two following Research Questions (RQ):
· RQ1: What are the requirements of citizens regarding participation platforms ?
· RQ2: What are the requirements of public servants regarding participation platforms ? 
Third, in the Design Cycle of DSR, we build and evaluate our artifact: the guiding framework destined to guide the development and implementation of participation platforms by developers and public servants respectively. The third research question is therefore:
· RQ3: How to optimally guide the development and implementation of participation platforms ? 
The following sub-sections detail the rationale and related challenges as well as the methods for collecting and analysing data, for each RQ. This is summarized in Table 1. The data collection and analysis for the requirements’ identification phase ranged from November 2019 to March 2020 whereas the design and validation of the framework ranged from February 2020 to May 2020.
[bookmark: _Toc39825646]Table 1 – Research Questions and Methods
	[bookmark: Table_3]Research Question
	Actions
	Linked
Challenges

	RQ1 – Citizens’ Requirements
	Data Collection: Quantitative Survey (235 respondents)
Data Analysis: Statistical relationships using SPSS
Output: Combining statistically significant requirements into framework 
	C3, C5 


	RQ2 – Public Servants’ Requirements
	Data Collection: 5 Semi-structured interviews
Data Analysis: Thematic Content Analysis
Output: Combining most mentioned requirements into framework
	C1, C2, C4

	RQ3 – Guidance framework (build part)
	Output: Developed framework
	C1, C2, C3, C4, C5

	RQ3 – Guidance framework (validation part)
	Data Collection: 3 follow-up semi-structured interviews and Documents Analysis 
Data Analysis: Thematic Content Analysis, Design Science Research
Output: Validation on the “LeuvenMaaktHetMee” platform
	C1, C2, C3, C4, C5 



3.1. Quantitative Insights from Citizens (RQ1)
By identifying citizens’ requirements for an ideal participation platform, we must consider and investigate what motivates citizens and what restrains them to use a participation platform (C3). Also, we need to explore cultural differences through a representative sample of citizens (C5).
In order to address this RQ, we chose to perform an online questionnaire, as it allows reaching an audience as large and representative as possible, spreading over all age groups and socio-economic situations (Sekaran & Bougie, 2016, p143). This survey was spread through e-mail and social media. Since most represented age groups on these platforms are those of 18-24 and 25-29 (Marketing Charts, 2019), we reached other age groups through complementary means. We collected data in public places such as train stations or the city hall and asked passers-by from a less-represented age group to fill in our survey. This snowball sampling (Naderifar, Goli, & Ghaljaie, 2017) enabled us to reach a part of the population that is otherwise more difficult to reach. This tactic allowed every age group to be significantly represented (n > 30).
To link the identified challenges from the literature to this research directed to citizens, several questions related to these challenges were included. Indeed, several characteristics, formulated as statements, were listed to which the respondents could answer on a 4-points Likert Scale ranging from “Not Important” to “Very Important”. Afterwards, it was also asked whether any other (unmentioned) characteristics were deemed important. For example, the respondents were asked why they would use such a platform in the future. This is mapped with Challenge 3 and several characteristics, identified from the literature, were used as basis for the questions. User friendliness, Promotion, Accessibility, Representativity, and Government Usage were collected from the ‘7Ps Sustainable E-participation implementation model’ from Sirajul (2008). Other characteristics like Privacy, Same Idea Grouping, and Connection Safety came from (Tsohou, Lee, Rebahi, Khalil, & Hohberg, 2012). The last characteristic, Free Access for citizens, was discovered in (Petre, Cohal, & Boncea, 2018). In order to understand their motivation to use those platforms, several options were identified from the literature, including Increase of trust and Civic norms (Lee & Kim, 2014) or Qualitative feedback (Porwol et al., 2016). To tackle Challenge 5, several questions were asked to identify specific mind-sets and cultural views of our respondents such as their interest in politics, their political satisfaction, political orientation, and time spent on social media.
Before releasing our survey to the broad public, it was decided to pre-test our survey with 9 participants (Reynolds, Diamantopoulos, & Schlegelmilch, 1993). This led to re-wording several sentences of the survey (e.g. "hacking" and "online" were not understood by older respondents).  This survey was spread through e-mail and social media. Since most represented age groups on these platforms are those of 18-24 and 25-29 (Marketing Charts, 2019), we reached other age groups through complementary means. We collected data in public places such as train stations or the city hall and asked passers-by from a less-represented age group to fill in our survey. This snowball sampling (Naderifar et al., 2017) enabled us to reach a part of the population that is otherwise more difficult to reach. This tactic allowed every age group to be significantly represented (n > 30). To account for a representative result, only respondents who fully completed our survey were considered. In total, our sample encompasses 235 respondents. The final version of our survey can be found online[footnoteRef:1] [1:  https://zenodo.org/record/4291804#.X79lHc1Kg2w ] 

The software used for the data analysis was SPSS. Statistical relationships between the cultural variables and the citizens’ vision towards participation platforms were investigated. Furthermore, in order to rank the nine characteristics by importance, we performed pairwise comparisons between their means. Considering that we measured the characteristics' importance on a 5-point Likert scale, we have performed a one-sample t-test for each comparison following the guidelines of de Winter and Dodou (2010) and Harpe (2015). We wanted to categorize the defined characteristics into four value groups (Very Important, Important, Less Important, Not Important). Given two characteristics Ci and Cj, the null hypothesis is that the mean of the importance attached to Ci and Cj are equal. Rejection of the null hypothesis was decided upon the standard 95% significance level.
3.2. Qualitative Insights from Public servants (RQ2)
Identifying the requirements of public servants allows understanding their view on the duality of e-participation and social media incorporation (C1), but also how they tackle the problem of representativeness (C2) and how they try to achieve a participation rate as high as possible (C4). 
[bookmark: _Toc36121553][bookmark: _Toc36121681][bookmark: _Toc36213401][bookmark: _Toc36448251][bookmark: _Toc36449703][bookmark: _Toc36648855][bookmark: _Toc36718696][bookmark: _Toc36804433][bookmark: _Toc37232594][bookmark: _Toc37247636][bookmark: _Toc37248374][bookmark: _Toc37257147][bookmark: _Toc37257573][bookmark: _Toc37337377][bookmark: _Toc37405207][bookmark: _Toc37680188][bookmark: _Toc37756266][bookmark: _Toc37756905][bookmark: _Toc37842785][bookmark: _Toc37922719][bookmark: _Toc38540224][bookmark: _Toc38648853][bookmark: _Toc38886297][bookmark: _Toc39046722][bookmark: _Toc39131630][bookmark: _Toc39157734][bookmark: _Toc39215352][bookmark: _Toc39222594][bookmark: _Toc36121554][bookmark: _Toc36121682][bookmark: _Toc36213402][bookmark: _Toc36448252][bookmark: _Toc36449704][bookmark: _Toc36648856][bookmark: _Toc36718697][bookmark: _Toc36804434][bookmark: _Toc37232595][bookmark: _Toc37247637][bookmark: _Toc37248375][bookmark: _Toc37257148][bookmark: _Toc37257574][bookmark: _Toc37337378][bookmark: _Toc37405208][bookmark: _Toc37680189][bookmark: _Toc37756267][bookmark: _Toc37756906][bookmark: _Toc37842786][bookmark: _Toc37922720][bookmark: _Toc38540225][bookmark: _Toc38648854][bookmark: _Toc38886298][bookmark: _Toc39046723][bookmark: _Toc39131631][bookmark: _Toc39157735][bookmark: _Toc39215353][bookmark: _Toc39222595][bookmark: _Toc36121555][bookmark: _Toc36121683][bookmark: _Toc36213403][bookmark: _Toc36448253][bookmark: _Toc36449705][bookmark: _Toc36648857][bookmark: _Toc36718698][bookmark: _Toc36804435][bookmark: _Toc37232596][bookmark: _Toc37247638][bookmark: _Toc37248376][bookmark: _Toc37257149][bookmark: _Toc37257575][bookmark: _Toc37337379][bookmark: _Toc37405209][bookmark: _Toc37680190][bookmark: _Toc37756268][bookmark: _Toc37756907][bookmark: _Toc37842787][bookmark: _Toc37922721][bookmark: _Toc38540226][bookmark: _Toc38648855][bookmark: _Toc38886299][bookmark: _Toc39046724][bookmark: _Toc39131632][bookmark: _Toc39157736][bookmark: _Toc39215354][bookmark: _Toc39222596]The requirements were retrieved by means of qualitative semi-structured interviews with Belgian public servants from the cities of Kortrijk, Antwerp, and Leuven. These cities were selected as they are comparable in terms of size, stakeholders involved, stage of smart city development, location (Belgium), and all implemented a participation platform. The three interviewees have different roles in their respective cities: neighbourhood manager (Leuven), area worker (Kortrijk), and participation expert (Antwerp). Furthermore, we interviewed a developer from Citizenlab, the most used participation platform in Belgium. Lastly we interviewed a political representative in charge of Urban Planning and Participation in the city of Mons. Semi-structured interviews were chosen since we can ask probing questions during the interview itself (Sekaran & Bougie, 2016, p123).  The interview guide can be found online[footnoteRef:2]. The method used to analyse the interviews transcripts was Thematic Content Analysis (Anderson, 2007). This method enables us to link similar themes from every interview to each other.  [2: ] 

3.3. [bookmark: _Qualitative_research_for]Development and validation of the Guidance Framework (RQ3)
The development of the guidance framework is based on the insights from RQ1 and RQ2 and therefore relates to all five challenges (C1-5). 
The most important criteria and characteristics of a platform are extracted from the findings of RQ1 and RQ2 following design science research’s best practices (Hevner et al., 2004). To validate the framework, it is then applied to the LeuvenMaaktHetMee-platform[footnoteRef:3] from the city of Leuven (Belgium). Insights on applying the framework were gathered through three follow-up interviews with the platform developer (from RQ2), the neighborhood manager (from RQ2) and the data processing manager of the platform (additional interview). Furthermore, the platform was explored with the three stakeholders and relevant documents (e.g. the final report about the platform as presented to political representatives, the preliminary notes for the political council before purchasing the platform, the vulgarized documentation presented to citizens) were analyzed. As interviews can be impacted by interviewee bias, triangulation with documents is crucial for increasing the validity of the research. The city of Leuven was chosen as the practitioners were open for collaboration and close interaction which allowed giving context to the platform and documents we analyzed.  [3:  https://leuvenmaakhetmee.be/nl-BE/ ] 

4. [bookmark: _Results][bookmark: _Toc39825610]Results
4.1. Identification of Citizens’ Requirements
[bookmark: Table_4]First, the sample description of the survey can be found in Table 2.  Then, we explored the relationships between the characteristics and socio-demographic variables. However, no significant relationship was identified and this will thus not be further described in this paper. In terms of descriptive analysis, we can first note that 164 of the respondents (69.79%) were aware of the concept of citizen participation but only 87 (37.02%) heard about participation platforms. We can here mention that definitions of participation and participation platforms were included after these questions to provide a common understanding for all respondents. 
[bookmark: _Toc39825647]Table 2. Sample Description
	Gender
	Male
	109 respondents (46.38%)

	
	Female
	126 respondents (53.62%)

	Education
	None
	0 respondents (0%)

	
	Primary
	9 respondents (3.83%)

	
	High School
	60 respondents (25.53%)

	
	Higher Education
	159 respondents (67.66%)

	
	PhD
	7 respondents (2.98%)

	Age
	<18
	20 respondents (8,51%)

	
	18-34
	117 respondents (49,78%)

	
	38-50
	32 respondents (13,62%)

	
	51-64
	35 respondents (14,89%)

	
	>64
	31 respondents (13,19%)



Following on the descriptive analysis, Table 3 lists the main motivators and demotivators of participation platforms that were expressed by the respondents. In the survey, respondents could select more than one option. 
Table 3. Usage Motivators and Demotivators for Citizens
	Usage motivator
	Percentage
	Usage demotivator
	Percentage

	My ideas will be processed 
	N=112 (47.66%)
	The government does not pay attention to these platforms
	N=128 (54,47%)

	To get feedback on my idea 
	N=111 (47.23%)
	My ideas will not be processed or considered
	N=110 (46,81%)

	It enlarges mutual trust 
	N=102 (43.40%)
	Other
	N=36 (16,6%)

	It is my civic duty 
	N=90 (38.30%)
	I do not trust the government
	N=24 (15,32%)

	Other 
	N=6 (2.55%) 
	The government should develop good ideas
	N=14 (10,21%) 


[bookmark: _Relationships_between_variables][bookmark: _Platform_Characteristic_Importance]In order to rank the characteristics, the results for each t-test are reported in the supplementary material online[footnoteRef:4]. The goal is to form importance level categories grouping characteristics that do not have a statistically different mean. For example, the tests showed that the mean for free access and user friendly are not significantly different, therefore they were grouped under the same importance category. [4:  https://zenodo.org/record/4291816#.X79nac1Kg2w ] 

Following this logic, we created 4 categories of Citizens’ Requirements (CR) that are represented in Figure 1. It should however be noted that government usage has a mean that differs significantly from all other characteristics. However, for ease of representation, we decided to limit the number of categories to four. Therefore, government usage was put into the "Very important" category, since its mean is closer to the characteristics from this category than those from the "Important" category. Following the same reasoning, representativeness was added to the "Less important" category. The privacy characteristic forms its own category, namely "Not important", as it has a significantly lower mean that all others

We can conclude that three requirements are extremely important for citizens. Free access (CR1), user friendliness (CR2) and government usage (CR3) are three features that participation platforms should always possess in order to be used by the public. This means that platforms cannot charge any fee to participate, substantial effort should be spent on design for user friendliness, and (local) governments should also take the proposed ideas into account. This last one is especially important as it echoes the biggest motivator and demotivator of our survey. Two other characteristics, accessibility (CR4) and connection safety (CR5),  are found to be fairly important by the public. Promoting the platform (CR6), the grouping of ideas on the platform (CR7) and the representativeness of suggested ideas (CR8) are mentioned but not pushed forward by citizens. Interestingly, privacy (CR9) is perceived as the least important characteristic. It seems that citizens do not mind whether their ideas are anonymous or not. Not Important
Less Important
Important
Very Important
CR9: Privacy
CR4: Accessibility
CR5: Connection Safety
CR1: Free Access
CR2: User Friendly
CR3: Government Usage
3. Representativeness
CR6: Promotion
CR7: Idea Grouping
CR8: Representativeness
[bookmark: _Toc39825639]Figure 1. Importance of Citizens’ Requirements (CR)

[bookmark: _Toc39825617]Since our survey provided the option of suggesting extra characteristics, these must be considered as well. In total, 42 respondents provided us with an extra characteristic: moderator for spam and discriminatory ideas (CR10, 8 respondents), accessibility from multiple devices and multiple languages (Linked to CR4, 6), including the ideas of technology-challenged people or immigrants (CR11, 6), rewards or clearly showing results, maybe through newsletters (Linked to CR3, 5), structured and up-to-date ideas with current problems (Linked to CR2, 5), and background information of topics on the platform (Linked to CR2, 1).
4.2. Identification of Public servants’ Requirements 
Following the TCA, 14 categories of requirements were found but only the descriptions relevant to the second RQ were maintained, reducing the total to 10 key groups of Public servants’ Requirements (PR). 
Anonymity (PR1): the city of Kortrijk is pro-anonymity, as they “do not want that citizens have to log in every time they want to share their ideas”, and they “want to have low barriers so that as many citizens as possible can participate.” Leuven, Mons and CitizenLab both praise non-anonymity, but for totally different reasons. Leuven and Mons incentivize non-anonymity by enforcing the creation of accounts to give personal feedback and to incentivize civilized discussions while the CitizenLab platform is willing to create an online community and to collect data on the population of every city.
Identity of the city (PR2): It is important for Leuven, Mons and Kortrijk that the platform reflects their identity through a more personalized platform. An example is the offer of multiple templates for mails “tailored to the client” or different interfaces per cities.
Back-end functionalities (PR3): Leuven discusses multiple functionalities that should be implemented in a platform. An infrastructure should be present to support internal discussion of all services before giving personal feedback to citizens’ ideas. This feedback should be tailored depending on the target users according to different demographic and behavioral variables (place of stay, age…). The ideas should be clustered into themes. The platform should encompass a variety of methods such as “conduct surveys, polls, citizen initiatives, mapping, collection of ideas”. Lastly, there should be an automatic coupling of ideas (by citizens) to policies of the government. This grouping should also be tailored depending on different demographic and behavioral variables. For all cities, these functionalities are the core of the platform and developers should invest more of their time to elaborate them, as they are “too basic or absent nowadays”. 
Inclusivity (PR4): In order to have a larger audience and to have a more representative population, Leuven distributed sheets, on which citizens could fill in their ideas to reach more technologically challenged citizens. They provided feedback letters to the technology-challenged people as well. Reaching citizens who just arrived in Belgium is noticed to be a big challenge. 
Accessibility (PR5): The city of Antwerp desires the platform to be highly accessible so that a maximum of good ideas are generated. They want the platform to have “short sentences and avoid too specific vocabulary”, to use “pictures or animations”, and to “provide explanation and context in an honest and clear way”. The representative from Mons states that the “wording of the platform must reflect the way citizens word their issues as well”. 
Feedback (PR6): It is important to Leuven and Antwerp to give quality feedback to every citizen idea. This should be facilitated by the platform because “it is important to let citizens know why their ideas cannot be executed”. Mons also performs this feedback but states that the lack of automatic visualization generation in the platforms makes it difficult to communicate the output citizens, but also other representatives from the political council. Kortrijk does not give personal feedback to the citizens and simply gives overall feedback after a participation campaign about the retained ideas. 
Incorporate data from social media (PR7): The city of Leuven incorporates ideas found on social media, through hashtags and keywords into their platform. However, this is a “continuous process and should always be monitored”. On the contrary, the city of Kortrijk does not incorporate data from social media as “social media does not belong on the platform”. The idea of CitizenLab is to have a wider picture of the population by combining multiple datasets through open Application Programming Interfaces (API). The city of Mons underlines the need to check if “the themes discussed on the platform indeed reflect the preoccupations of citizens on social media”. 
Data Processing (PR8): Data processing is important and must be manageable by means of the platform and by public servants. The political representative from Mons underlined its importance to “identify recurring tendencies from the population to put in the political agenda”. This basic processing could be done through charts and graphs, and if desired, further statistical analysis should be possible. However, processing all ideas is not easy and techniques such as Natural Language Processing (NLP) might help with this. The data processing is viewed as a big challenge for the future of participation platforms as we can expect millions of participants for important debates in highly populated countries. According to the CitizenLab developer there is a “need to have transparency on how this processing is done”.
Platform as a neutral partner (PR9): The city of Kortrijk needs a platform to be neutral, “Otherwise, there could be some mistrust about the veracity of the results.”. It is also important that a trusted partner is accountable for data security and anonymity when it comes to e-participation. For the city of Mons, it is also very important that the platform’s choice is not politically-oriented. 
Support from the platform to public servants (PR10): The platform developer has to give support in terms of the overall participation process (from structuring and animating the platform to analyzing the results). According to the developer of Citizenlab, platforms should share their “expertise on how to correctly get citizens to participate and how to use the data gathered”.
The importance of the categories found in each interview is not scalable as this is a qualitative result, but we estimate that the cited categories, on which all the interviewees agreed, are the most significant. The most promising are the three categories cited by four out of five interviews: “identity of the city” (PR2), “back-end functionalities”(PR3), and “inclusivity” (PR4). 
4.3. [bookmark: _Toc39825621]Participation Platform Framework
From the citizens’ and public servants’ requirements, we extract the main findings and bundle them into a guiding participation platform framework taking the form of 33 guidelines (G). This framework is divided into two parts: one to guide the development by developers and one to guide the implementation by public servants as different requirements were destined to different target groups. The requirements (PR or CR) leading to each category of guidelines are detailed. It should be noted that several categories can address the same requirement (e.g. the manual and automated incorporation of social media data both address PR7). This framework should be used as a checklist for verifying whether all important characteristics are implemented on their own platform. There is a link between the two sides of the framework: all the functionalities in the category ‘Platform Use” need to be enabled beforehand by the developers. If developers and public servants experience budget constraints, we advise developers to always implement the precondition to offer “minimal” functionalities (marked in black in Figure 2). For public servants, no real priorities are defined, but investing in creating a participation culture would affect the other characteristics the most, since a higher participation rate would be observed, as well as more awareness by the public.

[bookmark: _Toc39825640][bookmark: Figure_5]Figure 2. Participation Platform Guiding Framework
4.3.1. [bookmark: _Toc39825622]Developer-Side Framework
For the developer-side, it was decided to split the framework into the front- and back-end functionalities an “ideal” platform should contain according to the identified requirements. 
4.3.1.1. Front-End Functionalities
Offer personalization for cities: Developers should create a platform, implementable by everyone, but leaving enough room for cities to adapt feedback systems or messages to their needs. An effective way to do this would be to include several templates so that public servants can write feedback by means of these personalized templates (G1).
Ensure user friendliness for citizens: Developers should heavily focus on user experience, creating a highly user friendly and readable interface so that citizens achieve their tasks with as few clicks as possible (G2). Any possible confusion for citizens must be eliminated (Cr3) and the political and administrative jargon must be avoided (G4). 
Ensure user friendliness for public servants: Most public servants are not IT professionals and digital skills should not be assumed. Thus, easy and intuitive ways to manage the collected data and the platform in general must be created (G5). Furthermore, jargon about the data processing should be simplified as well (G6).
Offer 'Platform Use' possibilities for public servants: This category of is a precondition to all the functionalities on the public servant-side in the category ‘Platform Use’ (G7). 
4.3.1.2. Back-End Functionalities
Ensure connection safety: Developers must ensure that no breaches in the connection are possible by providing secure communication between devices and the platform (G8) and encrypt connections for registered users (G9). This requirement is further developed in (Tsohou et al., 2012). 
Implement clustering & grouping: In order to provide a comprehensive view of ideas on the platform, there should be investments in automating clustering of ideas (G10) and to filter the ideas based on demographics (G11).
Offer variety of participation channels: A wider variety of participation channels on the platform enables public servants to launch more diverse projects and possibly more accurate information can be obtained by using specific channels adapted to project characteristics (surveys, polls, etc.) (G12).  
Data processing: The data needs to be processed by the platform to ensure its usefulness for the public servants. This should be done through charts and graphs, but more detailed techniques are welcome to help the public servants (G13). The processing should be easily manageable for the cities (G14). Automating data processing through NLP and Artificial Intelligence (AI) should be explored (G15). This processing should be transparent to let everybody see how this data is processed and with which tools or methods (G16). 
Incorporate data from other sources (automated): An ideal platform should automatically incorporate data from social media, as well as from other sources (G17). According to the CitizenLab interviewee “a platform would be ideal with the technology to cross multiple datasets, allowing to put together the demographic data with social media data and the platform’s data” (G18). The automatic inclusion of social media data might result in many low-quality ideas (e.g. social media data with relevant keywords but not constructive). 
4.3.2. [bookmark: _Toc39825623]Public Servant-Side Framework
4.3.2.1. Platform Use
Presence of moderator: The platform should have the presence of a moderator to check for spam, discriminatory ideas or inappropriate behaviour (G19). Investments should be made in the automation of moderation (e.g. automatic deletion of spam) (G20). Furthermore, a report system should be implemented to ban users from the platform (G21).
Provide feedback to the participants: The provision of (even a simple) feedback message could create a better sense of inclusivity for participating citizens (G22). If there are too many citizens for individual messages, feedback can be provided per categorized idea (G23). An “idea status management system” can be implemented to give updates to citizens in a transparent way (G24). 
Incorporate social media data (manual): This characteristic focuses more on manual incorporation of social media data, so that every tweet, Facebook or Instagram post with specific keywords or hashtags is added (G25). As ideas from social media tend to be less constructive, filtering these ideas requires continuous monitoring and deciding whether to incorporate an informal idea or not (G26). 
4.3.2.2. Other Characteristics
Accessibility through different ways: In order to allow citizens unable to afford IT infrastructure at home or older citizens to participate, alternative ways of participation should be provided. The accessibility to the platform through multiple devices should be possible (G27), as well as multi-linguality, so that non-native citizens or immigrants do not feel left out (G28).
Create a participation culture: Our respondents reported a large amount of scepticism towards government usage, which indicates that local governments should do everything to show that they indeed use the input from these platforms (G29). Furthermore, citizens should be kept interested about the participation platform (e.g. by organizing conferences, by showing the output of the participation process in a clear and visual way, etc.) (G30). 
Invest in awareness: Public servants should mention their local platforms in newsletters, billboards, and their websites, to reach an audience as large as possible (G31). In a complementary manner, advertising (through social media or traditional mail) should be targeted to less represented parts of the population (G32). 
Participation as means, decisions as goal: Cities need to process the ideas of the platform, and not just try to get as many respondents as possible. Ideas should be used to enrich the policy-making process at different steps (policy formulation, alternatives development, implementation or evaluation) (G33).
4.4. Validation of the Framework: Leuven 
To validate our framework, we apply it to the LeuvenMaaktHetMee participation platform by interviewing three relevant stakeholders. From these interviews, two main uses of the framework have been highlighted as relevant by the respondents:
· Ex-Ante use: before investing in a participation platform, public servants can use our framework as check-list and governance tool to help develop their strategy. It enables them to be aware about the implications of using such platforms effectively. For instance, the investment in participation culture is an element respondents found relevant to have clearly mentioned in the framework. Furthermore, developers can use it as check-list to guide the platform design. 
· Ex-Post use: after investing in a participation platform, diverse stakeholders can use our framework to evaluate the efficacy of the platform and improve it. Furthermore, it can also be used to compare the features of several platforms on the market. This comparison can be performed by public servants wanting to evaluate in which platform to invest in a public procurement process, or by developers wanting to perform a market study. 
To illustrate the ex-post use of the framework, we rate this platform based on the guidelines, used as checklist or criteria, from the framework. Each guideline will be scored, based upon the number of concrete solutions implemented by the platform.  The total score represents the number of guidelines implemented by this platform. A score of “0” indicates that this criterion has simply not been considered or implemented by this platform. A score of “0,5” refers to a partial implementation. A score of “1” tells us that this platform has fully implemented the specific criterion (all concrete solutions) and is now benefitting from all its advantages and the effect on citizen participation. The full evaluation using the framework can be found in Appendix 1. The main insights from the evaluation can be found below. 
Front-End characteristics: Within the CitizenLab platform, the possibility for users to write feedback themselves does exist; however, without concrete templates, which was identified as a shortcoming by the public servants. The developer was nonetheless able to create a very high amount of user friendliness for citizens through avoidance of jargon and intuitive navigation. We consider this as well as user friendliness for public servants, since confusion was always avoided, and a clear communication was ensured. The platform use criterion is satisfied as well, which indicates that CitizenLab cares about their public servants and tries to create as much value as possible with their platforms.
Back-End characteristics: Two back-end characteristics are fully satisfied by CitizenLab, to which we cannot give any remarks: connection safety and variety of participation methods. However, the option of clustering of ideas is not yet implementable. We noticed that the LeuvenMaaktHetMee-platform also struggled with processing the data and had to create its own unstructured methods to keep an overview (e.g. customized graphs). Lastly, no other data is being automatically incorporated from other sources, such as demographic ones. This can be largely attributed to the technology not being able to automate this incorporation yet.
Platform Use characteristics: The LeuvenMaaktHetMee-platform currently has no moderator who monitors every entered idea. However, during our interview, they mentioned that they oblige citizens to register on the platform with their full name and e-mail address in order to reduce spam. Leuven values the feedback-system a lot and provides very concrete feedback to its citizens. Nonetheless, the Leuven public servants acknowledge a shortcoming of not being able to personalize their feedbacks. Leuven continuously monitors the ideas posted on social media and incorporates them on the platform. However, no automation of social media ideas is implemented.
Other Characteristics: Leuven invested highly in incorporating older and technology-challenged citizens into their platform. However, Leuven noticed that reaching migrants is very difficult, which might result in a problem of representability. The platform currently features two possible languages (Dutch and English), but since a lot of French-speaking students from Wallonia live in Leuven as well, we advise incorporating French as well. A significant amount of work should be done to create a participation culture, since the youth and students very rarely submit ideas into the platform. They make up a large amount of the population, and thus there is a need for new initiatives so that this culture is shared under students as well. A perfect score was reached for awareness, since substantial promotion and advertising was done in newspapers etc. Numerous citizens have registered on the platform but not all of them are actively participating. A perfect score is also reached for using participation only as means. Since the outcomes are clearly defined on the platform and the complete process is transparent, every citizen can see what will happen. 
5. [bookmark: _Discussion][bookmark: _Toc39825627]Discussion
In this discussion, our discovered results are compared to the challenges identified in our literature study. Afterwards, our guiding framework is compared to one of the most influential framework of the field (Macintosh & Whyte, 2008). Lastly, the limitations of this paper are addressed, and recommendations for further research are given. 
5.1.	Theoretical Contributions
In the literature, five important challenges were identified. Challenge 1 told us that there must be an incorporation of ideas from social media. This phenomenon is also observed in our interviews with both the developer and public servants, where it was told that they are striving towards the enablement, but that important steps still must be made through automation and NLP, among others. 
Challenge 2 told us that participation platforms do not represent all users in the population. This has been observed both in the survey and in the interviews. Public servants mentioned that they try to reach as many different citizens as possible through different ways, in order to give everybody a chance to participate. It was observed however that migrants are less included. This can be linked to both Challenge 5 and the topic of inclusivity found in the interviews. In our framework, it was advised for cultural differences to be avoided by incorporating multiple languages, creating a high amount of user friendliness, and including different participation methods.  
Challenge 3 underlined the importance of the motivation of citizens to use a participation platform, as well as what restrains them. These questions were incorporated into our survey. What we found was that one part of the citizens trusts the government and would like to use these platforms, in order to get answers (feedback) on why their ideas would not be realized (incorporated into framework). However, another part of the citizens is very sceptical towards the government, which is what restrains them from using a platform. Therefore, the “create a participation culture” criterion is included into our framework. We believe that if the government shows their active input and results, scepticism will decrease, and a larger amount of trust will result. 
Challenge 4 mentions that participation platforms do not necessarily lead to increased participation rates. To achieve possible higher participation rates, our framework included the “invest in awareness” criterion, that would increase awareness by targeted advertising of the platform. We also believe that by the categories of guidelines “creating a participation culture”, “participation as means, decisions as goal” and “user friendliness for citizens”, higher participation rates will be achieved. 
Most of our discovered results are thus confirmed by our literature study and other research on participation platforms. However, little literature is found on some characteristics in our framework. For instance, the “offering personalization for public servants” is not covered in the existing literature. The elicitation of insights about what type of personalization to offer is needed. Another subject of participation platforms, heavily mentioned within our interviews resides in the use of Artificial Intelligence and automation to analyse and cluster the huge amounts of ideas submitted. This theme is covered in the opinion mining literature (Maragoudakis et al., 2011, p12). However, the application of Artificial Intelligence to participation platforms remain scarce. Automation can also facilitate the tasks of a moderator, through automatically deleting those ideas with discriminatory jargon. This extra research would be especially helpful when participation platforms grow even further, and as thousands of ideas from citizens cannot be handled manually anymore. 
5.2. Update of Macintosh and Whyte’s Framework
To demonstrate the quality and completeness of our framework, we compare it to a framework from the literature. It was chosen to perform a comparison with the evaluation framework introduced by (Macintosh & Whyte, 2008)[footnoteRef:5] being the most influential and cited framework in the e-participation field. Both the structure and the guidelines of the two frameworks will be compared. Each perspective of the Macintosh and Whyte Framework has its own guidelines that must be followed to have a successful platform. Figure 3 summarizes the mapping between the elements from the two frameworks with the new elements introduced in this research highlighted in italic. [5:  The framework from (Macintosh & Whyte, 2008) will hereafter be referred to as the Macintosh and Whyte-Framework.] 
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Figure 3. Comparison between Macintosh and Whyte’s Framework and Our Framework
As seen in Figure 3, the 16 categories of guidelines of our framework can be mapped to the 15 categories of guidelines mentioned in the Macintosh and Whyte Framework. 9 categories of guidelines of our framework either match or update the Macintosh and Whyte Framework. For instance, “conflict and consensus” aspect was already identified previously but concrete leads for solutions are suggested in our framework. The two elements Macintosh and Whyte (2008) explores further are user friendliness for citizens and accessibility.
[bookmark: _Toc39825630]Furthermore, 7 new categories are identified in this study: “Data processing”, “Implement clustering and grouping”, “Incorporate data from social media (manual)”, “Incorporate data from social media (automatic)”, “Create a participation culture”, “Invest in awareness” and “Offer platform use possibilities”. Indeed, our framework digs deeper into the back-end aspect of platforms, since most of the technologies were still in their infancy-stages or non-existent in 2008, such as social media incorporation or data processing. These back-end aspects constitute a promising research lead and some of which were already researched in other studies (e.g. Lago et al. (2019) focused on data processing). Furthermore, several categories have been researched specifically in other studies It is important to note that no contradictions between the two frameworks were discovered. Therefore, the framework developed in this paper updates and complements the framework from (Macintosh & Whyte, 2008) with new features developed in recent years. 
5.3. Limitations and further research
During our research, we have reduced the potential threats to validity of the framework. We ensured the content validity of the framework by extracting the information about the requirements from different sources. Nonetheless, this paper has some limitations. There might be a confirmation bias as we only interviewed public servants that are convinced of the benefits of participation platforms. Interviewing more cities, especially the ones not convinced by the use of platforms could have resulted in more information about different requirements of public servants Furthermore, as the interviews were done in Belgium, the results reflect the ideal requirements for this country. As seen in Challenge 5 (cultural differences arise during the implementation of participation platforms), the requirements should be investigated in other socio-economic regions to generalize the results to a larger scale. Further research is thus necessary and highly recommended to provide generalization.  
This study also introduces leads for further research. First, we explored citizens’ requirements towards platforms through a representative sample but external factors impacting those expectations should be investigated as well. No significant relationship with socio-demographic characteristics were identified in this study but other external factors, that were not our primary focus, should be considered (e.g. familiarity with the concept of participation, digital literacy, previous experience with participation). The citizens’ motivation to engage on such platforms would deserve a specific in-depth study to extend our findings, using more fine-grained constructs from (Wijnhoven, Ehrenhard, & Kuhn, 2015). Furthermore, the public servants’ motivation to use such platform was left out of scope for this paper as the related literature was too scarce to support the formulation of questions. Further research should investigate those motivating factors in an exploratory manner to enable theory-building on the topic. Second, further research is also needed to shed light on the link between participation platforms and social media. Lots of relevant information is displayed on social media but it is still unclear if and how social media shapes participation platforms. The incorporation of social media into the platforms is a first step, but a thorough study on the link between them should give a better perspective on how to correctly use social media to improve participation platforms. Several papers researching this topic exist, such as (Porwol et al., 2016), but we still advise more research to be done (e.g. about the presentation of social media outputs on the platforms). Third, further studies should also consider how artificial intelligence and automation can benefit participation platforms. More specifically on how to automate the clustering and grouping of citizens and ideas, and potentially automating the moderation processes that citizens desire. Our interview with the developer revealed that they are working on automating these processes, but that this development is still in its infancy-stage. Lastly, further research should investigate the relevance of our framework for the concrete development of a participation platform and the impact on its performance. Indeed, for now, the framework was validated ex-post to evaluate an existing platform but the ex-ante use, as explained in Section 4.4, remains to be explored. 
6. [bookmark: _Toc39825631]Conclusion
As smart city projects may fail without proper citizen participation, it is essential to involve citizens in their design. Participation platform constitute a promising method to do so if they are aligned with the requirements of the citizens submitting the ideas and of the public servants processing them. In this paper, we investigated citizens’ (RQ1) and public servants’ (RQ2) requirements towards participation platforms to guide the development and implementation of participation platforms (RQ3). A survey distributed to 235 citizens and 5 qualitative interviews for public servants and a developer revealed several requirements that, if correctly implemented and monitored, create an ‘ideal’  participation platform. 
In total, 11 requirements for citizens and 10 requirements for public servants were identified. For citizens (RQ1), the most important requirements are free access, user friendliness, and government usage. The second most important are accessibility and connection safety. The interviews (RQ2) revealed that, despite some differences in the expectations, certain characteristics were revealed to be universal. These are the representation of the identity of the city, back-end functionalities, and inclusivity. The characteristics were combined into our guiding framework (RQ3) composed of 33 guidelines that should be used as a checklist by both developers and public servants. The framework is then applied to the LeuvenMaaktHetMee platform with data collected through 3 follow-up interviews and analysis of relevant documents.
The understanding of the requirements constitutes a solid basis for future research to build upon and for practitioners to develop improved platforms. We believe that when developers take these characteristics into account in the development process, public servants will have more possibilities to operate better platforms, as well as further engage citizens and provide them with personal and more qualitative feedback. Furthermore, by using the framework and following our guidelines, the public servants can quickly address their shortcomings and improve participation platforms.  
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8. [bookmark: _GoBack]Appendix: Evaluation of the "Leuven Maakt Het Mee" Platform
	Developer

	Evaluation Categories
	Guidelines for LeuvenMaaktHetMee
	Score

	
	Front-End

	
	Offer personalization
	· G1: Public servants write feedbacks themselves (but without templates)
	1/1

	
	Ensure user friendliness for citizens
	· G2: Realizes the goal with as few clicks as possible 
· G3: Eliminates any possible confusion 
· G4: Avoids political or technical jargon
	3/3

	
	Ensure user friendliness for public servants
	· G5: Implements easy and intuitive data managing methods
· G6: Avoids jargon
	2/2

	
	Offer the 'Platform Use' possibilities for public servants
	· G7: All basic platform use functionalities are enabled
	1/1

	
	Back-End

	
	Ensure connection safety
	· G8: Secure communication between mobile devices and the platform
· G9: Encrypted connection for registered users with SSL certificates
	2/2

	
	Implement clustering & grouping
	· G10: No clustering of ideas 
· G11: The grouping of citizens based on demographics is possible
	1/2

	
	Offer variety of participation channels
	· G12: There are a multitude of channels available for the different projects
	1/1

	
	Data Processing
	· G13: Creates a transparent process
· G14: Data is processed through graphs and charts
· G15: The processing is not easily manageable for public servants
· G16: No automatic processing observed
	2/4

	
	Incorporate data from other sources (Automated)
	· G17: No automated social media incorporation
· G18: No incorporation of other useful sources  
	0/2

	Total: 13/18


	[bookmark: Table_18]
	Platform use

	
	Presence of moderator
	· G19: No person appointed to check daily for spam
· G20: No automated moderator
· G21: No report system
	0/3

	
	Give feedback to the participants
	· G22: Not able to personalize feedback
· G23: Presence of feedback per categorized idea
· G24: Implements idea status management system
	2/3

	
	Incorporate social media dataPublic servants

	· G25: Integrates useful social media ideas into platform through hashtags or keywords
· G26: Only relevant ideas are included through constant monitoring
	2/2

	
	Other Characteristics

	
	Accessibility through different ways
	· G27: Several languages (Dutch and English), French might be needed
· G28: Allows access on mobile systems
	2/2

	
	Create a participation culture
	· G29: No active input, new initiatives needed
· G30: Limited part of citizens is interested
	0/2

	
	Invest in awareness
	· G31: High amount of promotion and advertising
· G32: Targeted advertising
	2/2

	
	Participation as means, decisions as goal
	· G33: Decisions are taken depending on the results and impact the policy-making process

	1/1

	Total: 1 Total: 9/15




Developer 


Back-End


Public Servant


Platform Use


Other characteristics


Front-End


Offer personalization for cities
(PR2)


Ensure user friendliness for citizens
(CR2)


Ensure user friendliness for public servants (PR3, 10)


Ensure connection safety
(CR5 - PR9)


Implement clustering & grouping
(PR3)


Offer variety of participation methods
(PR3)


Incorporate data from other sources (automated) (PR7)


Presence of moderator
(CR10)


Provide feedback to the participants
(CR3 - PR6)


Incorporate social media data (manual)
(PR7) 


Accessibility in other ways
(CR1,4,11 - PR1, 3, 5)


Create a participation culture
(CR3)


Invest in awareness
(CR7)


Participation as means, decisions as goal
(CR3)


Participation platform


Offer 'Platform Use' possibilities for public servants


Data processing
(CR7 - PR8)
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