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The European project TRANSFORM brings together 3 European
regions (Lombardy, Brussels-capital and Catalonia) to experiment
with different innovative participatory methodologies to make
research and innovation more responsible.

Specifically, a citizen science pilot has been carried out in Catalonia
in the city of Mollet del Vallés to contribute to the improvement of
the selective collection of municipal waste. Citizen science can be

defined as a model of participatory research which actively involves

citizens in some or all activities of a scientific research.

This project has received funding from the European Union’s Horizon 2020 Research
and Innovation Programme under Grant Agreement N.872687 TRANSFORM
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CHALLENGE

In Mollet del Vallés, the percentage of selective collection in 2020 was 39% (far away from the
55% required by the European Union for 2025 and the progressive increase required for the
following years). In order to increase the percentage of selective collection in the city, the city
council is considering changing the current selective collection system (open bins in the public
space), for an innovative system of selective collection consisting of installing smart bins or
door-to-door collection. Before making a final decision, the city council wanted to listen and
understand what citizens’ preferences were.

In order to contribute to this process, a pilot project was designed with the objectives of

1) increasing citizens’ knowledge about innovative waste collection systems, opening up public
debate and 2) collecting citizens’ assessments, preferences and barriers to innovative waste
collection systems.

PHASES OF THE PROJECT

1. The challenge: citizen science to improve the separate collection system

Through its participation in the TRANSFORM Think Tank on Responsible Research and Innovation and citizen science,
Mollet City Council proposes the challenge of integrating citizens in the process of changing the city's selective collection
system (June-December 2020).

2. Co-design of the digital waste game Dilemma-R

A group of 10-15 inhabitants of Mollet, together with students of the Degree in Smart Cities of the Autonomous
University of Barcelona and different departments of the city council participate in four co-design sessions to define
the contents of the game. Afterwards, the digital development of the game is carried out (March 2021-February 2022).

3. Use of Dilemma R as a citizen science tool

60 secondary school students from 4 schools in Mollet (Sant Gervasi School, Viceng Plantada Secondary School, Anselm
Clavé School and Mollet Study Centre) participate in the implementation phase of the game, in the data collection phase,
in the data interpretation phase and in the formulation of proposals for the city council (March-May 2022).

4, Impact on public policies

The results of the pilot are taken into account by the city council when defining the new waste collection and street
cleaning public contract, in which the use of innovative selective collection systems is integrated (June-September 2022).
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Screenshot of the
Dilemma-R game

(Option in Catalan
and Spanish)
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Users of the game
in Mollet
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¢Sabes cuil es el sistema de gestion de residuos que mejor se
adapta a tus necesidades?

iDescibrelo!
Tu opinién nos importa,
Juegay averigua qué piensa el resto de la ciudad.

JEMPEZAR A JUGAR!

SA RESIDUOS"

8

*¢En qué consiste esta bonificacion?

Recuerda que, segin les veces que hages uso de la deixalleria, puedes obtener una
bonificacion de hasta ¢l 20 en L tasa municipal de residuos

{Te ayudamos a conseguir tu bonificacién! Participar en Dilemma R equivale a un uso.
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OBTAINED AND RELATED

With the Dilemma R game, 402 valid answers were collected from the
citizens. The 10 most relevant conclusions of the study are summarised
below together with the associated proposals that were drawn up by

the professional research team of the pilot (Science for Change and
Opensystems UB) and the secondary students participating in the project.

Proposals of the professional research team:

To develop environmental education campaigns on the current status of the selective collection
in the municipality and the characteristics of the innovative systems

O
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Proposals of the professional research team:
To use Dilemma R as an environmental education tool in other projects

Proposals of the professional research team:
To develop pilots of smart bins with user identification in different neighbourhoods
To extend the research on the preference in all neighbourhoods to collect more data

Students proposals:
Implement smart bins in high density residential areas
Implement bins that generate a label to identify the generator of each bag

Generate a system so that the collection staff can check that the contents of the bags are
correct but without violating privacy

TRANSFORM

Student proposals:

To develop a combination of both systems but surveying neighbours again to widen the sample
and validating the results

Proposals of the professional research team:

In the implementation of innovative selective collection systems, integrate incentive systems as a
way of testing from the outset

In the information campaign associated with the implementation of the new systems, emphasise
the environmental messages and the incentive system

Combine these information campaigns with educational campaigns that focus on the
environmental impacts of waste and the environmental benefits of the new systems

Proposals of the professional research team:
Generate a combined system of individual and collective incentives

Develop community panels to define how incentives will be distributed or link them to
participatory budgets

Student proposals:

Design a prototype of a smart bin that works with a neighbourhood card and not a personal
card

To create a campaign explaining the difference between an individual and a collective
economic benefit
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RESULTS OBTAINED AND RELATED PROPOSALS

Limitations to privacy have not emerged as a very relevant
aspect when set against environmental benefits, and even less
when set against economic benefits

No proposal related

There are two practical aspects that require attention as
possible barriers to implementation: 1) the limited time and
schedule associated with the door-to-door system; 2) the
possibility that the new system generates more dirt on the
streets

Proposals of the professional research team:

During the implementation of innovative systems, provide all the necessary resources to avoid
the feeling of increased dirt in the streets

Student proposals:
In the case that a system with limited timetables and calendars is implemented, design a flexible
system with different time slots

Design a system to encourage citizens to clean the streets (e.g. automatic financial reward)

For people aged 65 and above, the complexity of using a card or
a mobile phone to operate the bins is a more important barrier
than having to adapt to a timetable or calendar

Student proposals:

In the case of implementing the smart bin system for the elderly it would have to be by means of
a card and not by mobile phone

Give specific support to the elderly through training and/or street assistants

* Privacy: the fact that innovative systems imply greater control by the public administration.

Convenience: the fact that innovative systems may imply 1) a limitation in the time and/or schedule on waste disposal,
2) initially, more dirt in the streets, 3) having to use a card or a mobile phone to open the bins.

LIMITATIONS OF THE STUDY

Although 402 valid entries to the game were obtained (which represents a statistically significant
sample of the population of Mollet del Vallés), it should be borne in mind that there are certain
strata (age ranges, types of housing, etc.) that are over- or under-represented in the sample, a
fact that could lead to biases. On the other hand, even though the sample is representative of
the total population, a representative sample of each stratum has not been obtained separately,
a fact that can also lead to biases.

The results shown are, therefore, sample’s results and should not be directly extrapolated to
the whole population. The results, however, allow us to identify trends that point in certain
directions and that can serve as a guide for policy decisions related to the new waste collection
system. The trends identified would need to be studied in a larger sample in order to confirm the
relationship between variables.
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Génere
B Seleccionar todo
B Masculi
B Femeni

B No binari/Altres
B Prefercixo no contestar

Nivell educatiu
B Scleccionar todo
B Sense estudis
B Pnmana
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B Universitaris

Cdat

B Seleccionar todo
B 16 - 20 anys

B 21 -30anys

B 11 - 40 anys

B 41 -50anys
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B 55 - /1 anys

B +75 anys

Tipus d'habitatge
B seleccionar todo
B Casa

B Bloc petit

B Bloc gran

B Altres

Qui no coneixia els sistemes ha assolit coneixement?

Génere

B Seleccionar todo

B Masculi

B Femeni

B No hinari/Altres

B Prefercixo no contestar

Nivell educatiu
B selecoinnar todo
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B Seleccionar todo
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B 21 -30anys
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B Bloc gran

B Altres

BN

———
 Recompte de participants

402

. /

Barris

B Seleccionar todo
B Cenlre

B Col.legis Nous
B Fstac del Nord
B Estacio de Franca
B Calderf
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B Plana Lleds

B Can Borrell

B Can Pantiquet
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B Lo Casilla

B ourdes

B Can prat

B Farinera

B Can Magarola

B Area de Tir Olimpic
B Gallecs

Estructura familiar

B Seleccionar todo

B Una persona

B 2 persones o més sense nucli
B Parella amb fills

B Farclla sense fills

B Pare o mare amb fills

B Dos nuchis o mes
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Seguretat resposta Duracié valida

Todas o Tadas it

Que prefercixes dels contenidors

ntel - ligents? Decisié guanyadora segons el

barri

6a%

Contenidors Porta a porta

intel-ligents

Duracié vilida

Todas b

Quanta brossa pot ser reciclada utilitzant els contenidors intel-ligents? (QUIZ)

No, no els conec

Si, els conec

@ Cuirecle @lncarecte

Quanta brossa pot ser reciclada utilitzant el porta a porta? (QUIZ)

ND, 1o els conec

i

@Correcte @Incorrecte

Quin va ser el % de recollida lectiva a Mollet el 20207 (QUIZ)

Ah! No ho saba

Ho 3¢, alguna cosa havia sentit

@ Correcte @incorrecte
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Screenshots of the analytical results of Dilemma R
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This research has been possible thanks to the active participation, the
motivation and enthusiasm of 60 students from 4 schools in Mollet
del Vallés (Sant Gervasi School, Vicenc¢ Plantada Secondary School,
Anselm Clavé School and Mollet Study Centre) who took part in the

phase of implementation of the game, in the involvement of the city’s
citizens and in the phase of interpreting the data and formulating

proposals.

15 citizens of Mollet del Vallés also took part in the co-design phase
of the digital waste game. We would like to thank them for their
participation and we hope that they have enjoyed the experience of
being part of a project with an impact on public policies in their city.

We would also like to thank the students of the Smart Cities degree
of the Autonomous University of Barcelona who collaborated
as facilitators in the participatory sessions. We hope that this
collaboration has served as a fruitful experience in their training and
professional endeavours.

For more information on the new model of selective waste collection
in Mollet del Valles, please contact the Area of Environmental Justice
and Urban Landscape of Mollet del Vallés City Council.

This document has been elaborated within the framework of
the European project TRANSFORM (Grant Agreement N.872687). It
reflects only the opinions of the authors, and neither the European
Commission nor the Executive Agency for Research are responsible
for any use that may be made of the information contained in.

The layout and graphic design of this document has been carried
out by Julia de la Cruz (2022, Barcelona)

(¥) Science o TRANSFORM
= Change 32

This project has received funding from the European Union’s Horizon 2020 Research

and Innovation Programme under Grant Agreement N.872687 TRANSFORM



