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Summary 
 
 

Engaging citizens in decision making related to planning their cities is a challenging process. 

Despite the increasing efforts of city administrations, outcomes are not always successful and 

lack of interest from participants remains a significant issue. Although the Covid-19 

pandemic have forced several governmental organizations to adopt digitization, the question 

remains, are they using technology in the right way when it comes to participatory planning? 

Studies argued that digitizing participatory planning practices are not always associated with 

positive outcomes. Within the growing interest in smart cities and the ubiquity presence of 

Information Communication Technologies (ICT), digitization is believed by some scholars to 

be associated with threats to the social equity and community inclusiveness that might be 

manifested by the creation of a digital divide (Janowski , 2015) (Shaw & Graham, 2017). 

Arguably, Aurigi and Odendaal, (2020) stated that smart city-in-the-box assumes a particular 

digital citizen that bears little resemblance to those living at the margins. The following 

research is suggesting that prioritizing livelihood conditions and emphasizing the local 

context are vital to the success of digital participatory planning (Bouzguenda et.al, 2021). 

Hence, public administration might consider the customization of participation policies 

through artificial intelligence applications such as machine learning to improve efficiencies 

and facilitate 



the participation of under-represented social groups (Parra-Agudelo et al., 2018). This study aims to 

explore how public administrators can opt Machine Learning to convert data flow from 

participatory planning sessions to worthwhile policy insight, and to what extend negative concerns 

surrounding algorithmic governance could be rectified. Machine learning models are one of the 

applications of AI, they are predictive models created based on a set of provided data. These 

models could learn from input data to provide predictions about certain matters. The research will 

ultimately explore the possibility of utilizing data extracted from previous participatory planning 

sessions to induce better practices. A machine learning model would possibly predict the number of 

potential participants and the most suitable participation approach based on the socio-demographic 

characteristics of the concerned community.  

 

1. Theory 

1.1 Governing modern city complexities and technology 

The relationship between public administrations and citizens has developed over time with the 

introduction of smart city technology. (Marcos, 2019) argues that the most challenging part of 

unpacking modern city complexities is not about handling technology but about a cultural shift 

in policy and governance style towards collaborative decision making. Collaborative city 

planning takes considerable efforts from public administrations when it comes to engaging 

citizens effectively. The smart city model defined as the “convergence of technology and the 

city” (Yigitcanlar et al., 2018, p. 145) has been providing a variety of ample instruments that 

can be utilized in managing and enhancing collaborative decision making (Yigitcanlar et al., 

2019). Particularly emphasizing the importance of reflecting opinions of community members 

who are classified as “hard to reach” in the overall participatory decision making process 

(Fredericks et al. 2019). This is particularly crucial since conventional methods of 

participation, such as face-to-face workshops, community forums, and public hearings, can 



only reach certain demographics of the population. 

Despite some critiques towards smart cities nowadays being  focused more on 

technological profitability than on reaching actual sustainability goals (Noy and Givoni , 2018) 

, there still exists a glance of hope that some of its technologies could do good to the general 

public. A recent research by (Bouzguenda et.al, 2021) concluded that when it comes to 

engaging citizens in collaborative city planning through smart cities technologies careful 

considerations must be taken into account. Despite the usual privacy concerns when it comes 

to utilizing data and ICT within citizens circles, the researchers identified a list of factors that 

might be considered prior to the utilization of technology with citizens. These factors may 

include relatively high levels of trust in collaborative decision making processes and 

sufficiently high digital technology literacy among the citizens. Additionally, technology 

appropriation, and respect for the local context and livelihood conditions are equally crucial.  

Taking these factors into consideration is vital when it comes to engaging certain under-

represented social groups such as less-advantaged people. Achieving positive impacts within 

less-advantaged communities in Europe could be reinforced by prioritizing the needs of the 

concerned community, respect for the local context and livelihood conditions (Bouzguenda, 

2021). Considering these factors might also prevent the concerned public administration from 

any waste of resources. Such waste in government expenditures might occur when a decision 

has been taken to utilize fancy expensive technologies to facilitate the participation of 

communities that won't be the most effective targeted users. A recent empirical study by 

(Bouzguenda et al, 2021) which involved a real implementation of a virtual visualization tool 

to engage the citizens of one of the less-advantaged neighborhoods in the Dutch city of 

Schiedam, ended up with negative results manifested by very limited participation and huge 

wastes in virtual and physical resources that were allocated to buy the digital tool and facilitate 

its utilization to the citizens. Hence, it was argued that providing customized participation 

https://www-sciencedirect-com.ezproxy2.utwente.nl/science/article/pii/S2210670718322881#bib0415


policies will inevitably, reduce the costs of engaging the citizens in decision making and 

provide a more efficient and effective process. Customized policies could be done with the 

help of not so newfound helping hand that is Artificial Intelligence (AI) in an approach similar 

to delivering customized advertisements (André, et al., 2018).  

 

1.2 Artificial intelligence; a powerful technology 

 

AI can be defined as machines or computers that mimic cognitive functions that humans 

associate with the human mind, such as learning and problem solving (Rahmati et.al, 2020). AI 

is capable of learning from past experiences, of making reasoned decisions (Jackson, 2019). In 

recent years, AI has become an integral part of urban services, as it offers efficient and effective 

platforms and smart governance opportunities (Paulin, 2018). AI concepts and technologies can 

influence and improve the manner in which the city serves its citizens and provide everyone 

with the desired and responsible urban futures. Although AI has a wide popularity and 

applications in areas ranging from marketing to banking and finance, from agriculture to 

healthcare and security, from space exploration to robotics and transport, and from chatbots to 

artificial creativity and manufacturing, there is a limited understanding of the trending AI 

technologies and their application areas—or concepts—in policy formation related to planning 

and development (Yigitcanlar et.al, 2020). Similarly, there is a knowledge gap in AI-related 

policies and practices of our cities (Yigitcanlar et.al, 2020). Cearley et. al,  (2018) identified big 

data as one of AI technologies with the most growth in the market. Big data are structured and 

unstructured data that are collected by an organization and can be mined for information 

extraction and used in machine learning projects and predictive modelling (Cearley et. al,  

2018). Machine learning predictive models are created based on a set of provided data. The 

machine tries to understand the decision making over a careful observation of the output and the 



process of over a considerable amount of simulations (Sukhadia, Upadhyay, Gundeti, Shah, & 

Shah, 2020). When it comes to its applications  in policy formation related to city planning, data can 

be sourced from numerous neighborhoods to gain a more holistic understanding of the urban 

fabric. Additionally, AI-based data processing can help offer better prevision of livability, 

through the creation of a conducive environment for people to live and work in, overcoming the 

contemporary urban challenges (Yigitcanlar et.al, 2020). On the other hand, available records of 

participatory planning sessions conducted by public administrations such us the list of attendees 

and their demographics could provide valuable data sets that a machine learning model could 

learn from.   

 

1.3  While AI may provide a way forward, it introduces new challenges 

 

Algorithmic forms of governance are producing a shift from disciplinary forms of 

governmentality towards social control (Kitchin, Coletta, & McArdle, Urban informatics, 

governmentality and the logics of urban control, 2017). In recent years, there has been a step 

change in digitizing public administrations through the development of urban informatics and 

smart city technologies. Batty (2013) describes urban informatics as the application of 

computers to the functioning of cities and societies. One of these applications is AI. While AI 

may provide a way forward, it introduces new challenges. Participatory planning initiatives 

promoting politically active and engaged citizens are looking for renewed understanding of 

contemporary capitalism and its alternatives (Teli et.al, 2020). Teli et.al,  (2020) discussed how 

the misappropriation of participatory practices can reinforce systemic issues rooted in neoliberal 

smart cities. Whilst, neoliberalism construes subjects as market actors everywhere (Brown, 

2016). Neoliberal smart cities are arguably criticized for emphasizing smart citizens roles as 

“worker” and “data products”, in which they tend to create data through their use of smart city 



technologies that companies can then incorporate into products and extract value from (Cardullo 

& Kitchin, 2019). Cardullo and Kitchin, (2019)   identified contemporary  ‘smart citizen’ roles, 

as being rooted in what Arnstein (1969) termed ‘tokenism’ and ‘non-participation’. Citizens are 

increasingly occupying passive roles, with companies and city administrations performing 

forms of “civic paternalism (deciding what’s best for citizens) and stewardship (delivering on 

behalf of citizens)”. (Cardullo & Kitchin, 2019, p. 814). Additionally, as the work of city 

administrations are marketized, deregulated and privatized, the political and social aspects of 

citizenship likewise become transformed: instead of rights there are choices, with citizens 

framed increasingly as consumers (Cardullo & Kitchin, 2019).  

Vanolo (2014) terms ‘smart-mentality’, he suggest that smart citizens are disciplined, nudged 

and controlled within new forms of governmentality. Smart cities technologies such traffic 

management systems, control rooms, smart grids and meters, seek to modulate behavior and 

produce neoliberal smart citizens (Kitchin, Coletta, & McArdle, Urban informatics, 

governmentality and the logics of urban control, 2017). When it comes to participatory 

planning, there are general concerns that increased reliance on big data analytics, city-sensing, 

and social media interactions, activated within a framework of technological solutionism, might 

privilege algorithm-led planning decisions over political discussion and agonistic processes of 

governance  (Kitchin, 2014). 

 

2. Research operationalization  

This study aims to explore how public administrators can opt machine learning to convert 

data flow from participatory planning sessions to worthwhile policy insight, and to what 

extend negative concerns surrounding algorithmic governance could be rectified. It is 

suggested that available records of participatory planning sessions conducted by 

administrations could provide valuable data that a machine learning model could learn from. 



Mining these data sets to produce predictive models to help customize participatory planning 

policies could help induce efficient  practices. To this end, this study seeks to examine the 

applicability and practicality of creating predictive machine learning models that can predict 

the most suitable participatory planning approach or the number of potential participants. 

These predictive models will work on mining data based on records collected from previous 

participatory planning sessions conducted by public administrations,  such data might 

include the number of participants, their home addresses, and their demographics.  

A simple reflex machine learning model works on reasoning basis could be utilized. Such 

intelligent model understands if/then situations, for example in the applications of 

autonomous vehicles “If the vehicle is near, Then reduce speed”. Table.1 simplifies how a 

customized participatory planning system might be designed compared to a medical 

diagnosis system that predicts medical diagnosis based on the patients symptoms and 

answers.  

 

Table 1Machine learning models simplified 

ML model  type  Performance 

measures 

Environment Actuators Sensors 

Customized 

participatory 

planning system 

Increased number  of 

engaged citizens;  

highly rated 

government;  

reduced costs 

Citizens; Public 

servants; public 

administration 

Participation 

approaches; citizen-

government dialogue  

Keyboard entry of 

neighborhood 

residents 

demographics; digital 

literacy percentage 

Medical diagnosis 

system 

Healthy patient; 

reduced costs 

Patient; hospital; staff Display of questions; 

tests diagnosis; 

treatments 

Keyboard entry of 

symptoms; findings; 

patients answers 

 

Respectively Figure.1 illustrates how a flow of data that concerns the neighborhood 

characteristics and records of previous participatory planning sessions could be utilized to 

produce insightful policy interpretations. Input data concerning the neighborhood 



 

Figure A proposal for a customized participatory planning system 

Data flow

• Avg. Age
• Gender
• Avg. Income
• Avg. Percentage of ac�ve par�cipants
• Digital literacy percentages

Neighborhood 
charac�ris�cs/
project nature

Interpreta�on

Po
lic

y 
In

si
gh

t

• If digital literacy is equal to or less than 50% and 
average age is equal to more than 45 years then use 
conven�onal par�cipa�on method.

• If average percentage of ac�ve par�cipants is equal 
to or less than 10% then the expected nember of 
par�cipants is 10.

characteristic’s might include average age, gender average income, average percentage of active 

participants and, digital literacy percentages. Other types of data flow might concern the project 

nature in term of accommodating the interest of citizens to participate. For instance, a project 

that concerns the replacement of the sewage system won’t motivate the citizens to participate 

unlike a project that concerns planning a new public garden in the neighborhood.  

The following examples illustrate the nature of expected interpretations the customized 

participatory planning system could act upon:  

• If digital literacy percentage is equal to or less than 50% and average age is equal to or 

more than 45 years then use conventional participation method 

• If average percentage of active participants is equal to or less than 10% then the 

expected number of participants is 10.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

In order to arrive to the desired outcomes this study suggests that the following is required:  

To find collaborators/experts in AI who could generate such ML models. Find collaborators 

from the public sectors who are willing to give their data/or they have a strong record of data.   

Find collaborators (public administrations) who are willing to experiment with such a pilot 

model.  
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