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Wellbeing Module development 

This Section details all the necessary data transformations that have been carried out for the 
calculation of wellbeing. Additionally, a module has been prepared where different Machine 
Learning-based models have been trained to predict wellbeing.  For this purpose, data from 
the different districts of the city of Seville from 2015 to 2018 was used. This data is composed 
of different columns, and these columns can belong to three groups:  

Social columns: The columns grouped under this category represent a factor related to the 
sociological situation of the inhabitants residing in each district. Some columns can affect 
positively (e.g., neighbourhood associations) or negatively (e.g., number of detainees) to the 
Wellbeing calculation. 

Environmental columns: These columns represent different environment-related variables in 
the district. As in the previous case, some columns will increase the value of wellbeing, and 
others will decrease it. 

Economic columns: Columns related to the economy in a specific sector or district within the 
city. Following the same methodology as the previous ones, some economic columns can 
positively (e.g., activity percentage) or negatively (e.g., increase in unemployment compared 
to previous years) affect the Wellbeing calculation. 

The rest of this section is organised as follows: (1) details the steps that comprise the data; (2) 
presents the calculation of wellbeing value; (3) proposes a Machine-Learning method to predict 
the wellbeing; and (4) concludes this research work with future research directions. 

Citizen platform 

On the WB main page, the user will see a form including a list of the city districts and a text 
box where they will introduce their zip code. Two buttons are located below the form: the left 
one submits the form (“Get Well-Being indicators”), and the right one resets all the form fields 
(Figure 18). At the right of the form, a map of Seville will be shown. 

 

Figure 1. WB platform main page. 
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When the user clicks on the submit button, the application will show the results in a column 
that will appear between the original form and the map (Figure 19). The column will contain a 
collapsible with each district that the user selected in the form. Inside each section, the user 
can see the Wellbeing score for that district and its social, economic, and environmental 
indicators as well as the CO2 equivalent saved by the separate organic waste collection and 
valorised through Anaerobic Digestion process. Finally, the user will see historical information 
on wellbeing score of the selected districts by graphics at the bottom of the results page. 

 

 

Functionalities of WB platform for citizens 

• Forms for query: The citizen will provide data about its location. The WB CityLoops 
platform for citizens will show the wellbeing indicators, circular indicators and composite 
indicators per district and city.  

• Dropdown list: The citizen could select a district. The WB CityLoops platform for citizens 
will show the demonstration actions deployed and the estimated impact on the indicators. 

• Map showing: A widget with a map (using OpenStreet Maps) will be presented to the 
citizens showing the city's current status regarding the indicators. 

• Dashboard showing the current data on indicators: The dashboard will show the data on 
each indicator measurement. 

• Control panel: A set of buttons will be included in the application to clean the forms, do the 
query, and export information. Logos of the involved partners (Emasesa, Lipasam, 
Municipality of Sevilla, CityLoops project) will be included providing additional information. 
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Manager platform 

The manager platform has several pages to perform actions related to the management of the 
application and its resources. 

To access the manager platform, the user must click the “Login” link at the top right corner of 
the page. This will lead them to the login page, in which they can enter their username and 
password to access the manager platform (Figure 20). 

 
Figure 2. Login screen. 

Once the user has logged in to the application, users will be able to access the pages to 
manage the entities of the application i.e., districts, dataset, and Well-Being analysis (Figure 
21). Each of the buttons located at the top bar of the page regarding these entities leads to the 
list of said entities. Through this list, the user can see the different attributes of each entity 
created. 
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One of the main functionalities of the manager is to analyse the Well-Being of the districts in 
the city. To do this, a dataset with demographic information by districts has been set with socio-
economical information and environmental data. The manager can update or modify the 
dataset through the WB dataset menu. 

 

 

Once the manager checks the dataset, different analyses on the Well-Being in the city can be 
done by the WB analysis menu. Those simulations by ML contribute more information about 
the impact of different indicators considered in the dataset and can help in the decision-making 
process to prioritize the actions to be done in each district or identify the required actions or 
areas in which different actions are needed. To get the Well-Being indicators, the manager just 
selects the dataset, and the weights of the data areas in the dataset i.e., social, economic, and 
environmental areas, and has to determine the year of study for the simulation. 
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Figure 3. WB analysis. 

 

Additionally, you can make quick simulations introducing new data not considered into the 
dataset in order to see the impact in comparison with the analysis without considering them. 
To do this, the manager selects the box "Include custom fields" and then, fills the text boxes 
with the required information per district including the area (social, economic, or 
environmental), year of data, and weight. 

 

 
Figure 4. WB analysis including new data 

 

Managers can simulate different scenarios determining different weights in each area of the 
dataset (social, economic, and environmental). So, the Well-Being analysis is very resilient to 
different political frameworks or political will due to the weight of the areas being totally defined 
by managers. To get the estimations, the manager just selects the correct dataset, and weights 
of areas and has to determine the year of study for the simulation. When the user presses 
“Analyse”, the app shows the results (Figure 22). Results show the year of estimation, the 
population of each district, Social indicator, Economic indicator, Environmental indicator, and 
finally, Well-Being indicators. 
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Figure 5. WB analysis result. 

 

Different simulations have been made by the managers of the Municipality of Seville in 
collaboration with Lipasam and Emasesa (some can be seen in Annex XI) who also keep 
increasing the dataset with internal data. Below an example is shown with two simulations: one 
introducing the house rent pressure in the districts of Seville and the other one including the 
separate organic waste collection, both for 2030. The analysis of obtained indicators showed 
that both new sets of data have an impact on the Well-Being of the different districts.  

This result is due to, on the one hand, the house rent pressure in the districts is a recent issue 
aggravated by the limited offer of the house to rent and the competition with the tourist ones. 
This situation is producing a increasing unrest which that harms the wellbeing of citizens. The 
main reasons of this unrest are the increase of the house rent prices and the waste production 
associated with this kind of tourism. On the other hand, the implementation of the separate 
organic waste collection results in a increase of the wellbeing, in general, mostly due to the 
increase of the number of bins and seggregation of the municipal waste that cause an 
improvement on the disposed waste on the streets. Results will definitely help in the decision-
making process to take the advance of this information and adapt the municipal waste services 
collection in the present scenario and short future one. In fact, recently, Lipasam has arrange 
specific meeting with local associtation on house rents and local stakeholders to face the waste 
collection in those districts with more house rent pressure. Those meeting will be carried out 
during the end of 2023. 
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WELLBEING MONITORING TOOL 
IDENER has developed digital tools to integrate available data on environmental, economic 
and social development in Seville municipality in order to facilitate data-driven decision-
making and better understanding of the impacts of policies and initiatives on citizen 
wellbeing, and to ensure the city is on the right track towards the sustainable development 
goals. Citizens will also be able to access information about their waste generation, and 
how city initiatives are impacting a series of sustainability and wellbeing indicators. 
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Lessons learned 
There are a lot of socio-economic and environmental indicators related with the wellbeing 
in a city. A good understanding about the impact of those indicators in the wellbeing can 
facilitate the transition to a circular economy. Further analysis and a frequent update of 
the dataset as well as the selected indicators is required in order to help in the decision-
making process on circular economy and required mechanisms. In the implementation 
phase of the demonstration actions, Emasesa and Lipasam set a target in their Strategy 
to enable the transition to a circular economy focused on the circular management of 
CDW as well as to minimise the illegal dumping of CDW. Good monitoring of the 
implementation actions made during CityLoops implementation as well as keeping fluent 
communication with the other municipal companies of the municipality as well as private 
stakeholders will allow to scale up the circular economy approach in the city. From 
results, it has been highlighted that the municipal waste management as well as the 
house renting pressure in the city have critical impact in the wellbeing of citizens. For 
this reason, in September of 2023 Lipasam will stablish specific meetings with different 
associations a municipal stakeholder in order to adapt the municipal waste collection 
service in those districts with higher house rent pressure. Finally, CityLoops results 
contribute to the development of the Local waste prevention and management Plan of 
Seville (currently in draft status). 

https://wb-app.idener.es/ 

 

 

Functionalities of WB platform for managers. 

• District representation of Seville Data: The city of Seville will be divided into a discrete 
representation of districts and overlapped over a real map of the city, including public 
infrastructures related to wellbeing. 

• Data request of each district: Each district will be represented by different social and 
economic aspects, public infrastructure, and the potential demonstration actions from the 
CityLoops project.  

• Evolution of the well-being indicators: Data about the evolution of the well-being indicators 
will be represented in a time-lapse, showing in the last frame the estimation in the next 
years according to the data provided by the manager through the platform. 

• Evolution of the circular indicators: Data about the evolution of the circular indicators will 
be represented in a time-lapse showing in the last frame the estimation in the next years 
according to the data provided by the manager through the platform. 

• Estimation of the well-being CityLoops indicators: Using the data provided by the 
managers, and the results from the analysis through the ML methods, the platform will 
present the indicators' values. 
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How wellbeing is calculated and how the data can be used for 
decision making processes. 

Wellbeing calculation 

This section presents how the well-being value is calculated based on coefficients. This 
will be done in four steps: 

• The first step consists of giving a coefficient to each column category (social, 
environmental, economic). The sum of this weight should be 1; therefore, a higher 
weight will represent that wellbeing is favoured by that group of columns. For example, 
a coefficient of 0.5 for social, 0.2 for environmental, and 0.3 for economic means that 
the columns within the social category have a greater impact than the economic and 
environmental categories. The following formula will give the weight of each column. 

 

𝑐𝑜𝑒𝑓𝑓!"#$%& + 𝑐𝑜𝑒𝑓𝑓'()*+,(-'(./0 + 𝑐𝑜𝑒𝑓𝑓1#"2"3$#! = 1 (2) 
 

• Once this value has been defined, the next step is to give a weight to each column within 
the category. This weight will be given in a range from 0 to 10, whereby 0 means that it 
contributes nothing to wellbeing and 10 means that it contributes as much as possible 
to wellbeing within the weight of this category.  

  

( 𝑐𝑜𝑒𝑓𝑓#"&! = 1
4º	"7	#"&832!

$9:

 (3) 

𝑐𝑜𝑒𝑓𝑓!"#_#"&! =	
𝑤𝑒𝑖𝑔ℎ𝑡#"&"#$!%&!

(𝑁º	𝑜𝑓	𝑠𝑜𝑐𝑖𝑎𝑙	𝑐𝑜𝑙𝑠)
∗ 𝑐𝑜𝑒𝑓𝑓!"#$%&  

 
(4) 

𝑐𝑜𝑒𝑓𝑓12<_#"&! =	
𝑤𝑒𝑖𝑔ℎ𝑡#"&'()!

(𝑁º	𝑜𝑓	environmental	𝑐𝑜𝑙𝑠)
∗ 𝑐𝑜𝑒𝑓𝑓'()*+,(-'(./0 

 
(5) 

𝑐𝑜𝑒𝑓𝑓1#!_#"&! =	
𝑤𝑒𝑖𝑔ℎ𝑡#"&'$#(#*!$"!

(𝑁º	𝑜𝑓	𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠	𝑐𝑜𝑙𝑠)
∗ 𝑐𝑜𝑒𝑓𝑓1#"2"3$#! 

 
(6) 

 

Where, 𝑐𝑜𝑒𝑓𝑓!"#_#"&!, 𝑐𝑜𝑒𝑓𝑓12<_#"&!, 𝑐𝑜𝑒𝑓𝑓1#!_#"&! are the coefficients that represent the 
importance of each column in well-being. 𝑤𝑒𝑖𝑔ℎ𝑡#"&"#$!%&! , 𝑤𝑒𝑖𝑔ℎ𝑡#"&'()! , 𝑤𝑒𝑖𝑔ℎ𝑡#"&'$#(#*!$"!

 are 

the weights defined by a user/researcher set to each column, ranging from 0 to 10, given the 
importance of each column based on scientific knowledge. 𝑐𝑜𝑒𝑓𝑓!"#$%& , 
𝑐𝑜𝑒𝑓𝑓'()*+,(-'(./0, 𝑐𝑜𝑒𝑓𝑓1#"2"3$#! are another coefficient previously set by the user/researcher 
that represents the importance that each category affect to wellbeing.  In case it is desired that 
all three categories affect the same, it is only necessary to enter the same value in all three 
categories. 
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• Once the coefficients representing the weight of each wellbeing column are obtained, 
the next step consists of multiplying this coefficient by the corresponding column. The 
value of this column has been previously normalised between 0 and 1 for columns that 
have a positive effect and between 0 and -1 for columns that have a negative impact. 
The following images show the dataset before/after this stage.  

 

 

Figure 6. Dataset before/after of coefficient stage. 

• Therefore, the wellbeing will be calculated as the sum of all columns that have been 
previously multiplied by the coefficient. An example of wellbeing with a random 
coefficient from 2015 to 2018 is presented in Figure 15. 

    
2. Figure 7. Well-being examples from 2015 to 2018. 
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ANNEX XI. ML ANALYSIS BY MUNICIPAL MANAGERS  

 

Vehicles_2021 (Environmental data) 
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Average Income_ 2021 
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Organic separate collection_2021 
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Housing rentals_2021 

 

 

 

 



 
 

 

 


