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Demonstrating next generation
circular water solutions

NextGen demonstrates:

* innovative technological, business and governance
solutions for water in the CE

 in ten high-profile, local and regional demonstration
cases across Europe

« and develops the necessary approaches, tools and
partnerships, to transfer and upscale.

Gotland (SE)

EU H2020 Nr.776541
2018-2022




3 Closing water, energy & materials cycles
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Positive energy generators Optimise water resources Nutrient mining & reuse

Managing and recovering energy Advanced treatment technologies Ground breaking nutrient mining
more eff|C|-ently to'tgrn treatment and nature-inspired storage to nd reuse that create new
plants into positive energy optimise water resources products from waste streams

generators




é Towards a nexus CE
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Circular solutions for Water

Sewer mining at urban tree nursery

buffer tank

* Modular unit for wastewater treatment with e -
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Integrated approach
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NextGen water in the CE
demonstration and assessment
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3. Engage

citizens and
stakeholders
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NextGen CE
networks and
enabling
conditions

4. Address the
social and

governance
challenges
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é Circular water economy requirements
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Economically Adapted
viable Governance

e Circular Value
Chains

» Supportive
Regulations

Water, Energy & Materials Recovery and Reuse
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Engagement of stakeholders and citizens

Re-designing the water system requires active involvement and engagement and

strong levels of collaboration of stakeholders from the whole water value chain

Citizen experience in
Serious Games and Augmented Reality

Create and synchronise Community of
Practices to promote a multi-stakeholder
approach to discuss CE water
technologies in its institutional context

Engage end-users and citizens in
experiencing and visualising CE water
technologies by demonstrating public
outreach, Augmented Reality and
Serious Games activities
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NextGen CoP Roadmap

2019 2020 2021 2022
Mar-Jul Feb-Apr Dec-Feb Dec-Feb
...o '."" .""0.
Sefting the scene: ", . Implementation: .. Co
) .‘o . “ran > P #4
© \S;ake:," — ma;:pl.?g.r o Reflection on project
© S:estufztlifec\:::iz: (solnu:irlz:l-arity) implementation so far.
O . .
o Asse?.sment on t.he -efﬁuency of Ubscaling and evaluation:
Closing the loop: the f:lrt.:ular.solutlc.m. are we
achieving circularity? o ldentify opportunities and
o |dentify opportunities for further o ldentify social and governance barriers for upscaling and /or
closing the water, energy and challenges that inhibit (further)
material cycle (depending on implementation.
demo case).
o ldentify bottlenecks and barriers,

transfering to other cases.
o
in terms of technical feasibility
and governance.

Evaluation of the CoPs and their
effect on stakeholders.



CoP engagement on technology scenarios

Scenario preferences
* Technical feasibility and sustainability

* CE interactions: energy, agriculture, industry, urban sector
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CoP social and governance challenges
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* Helpful and hindering requlations, e.g. end-of-waste status @

Abstraction of water O C' @ O O

uality of water for drinkir 7~ Y ~
Gyl v 0 0 0 0 0

Public acceptance survey:

drinking {
Waste handling (incl. -
transport and disposal) O O @ O

'End of waste® status o () O (:‘

* Proportion of respondents who supported or strongly

supported the use of recycled water for drinking: 67-75% o ° O 0

NETHERLANDS ACCEPTANCE (N=752)

100
90
80

70

0 B Strongly agree

B Somewhat agree
50

B Neither agree/disagree

Somewhat disagree
Strongly disagree
—E G
University

SUPPORT HAPPY TO DRINK FAMILY AND FRIENDS DISGUST WILLING TO PAY MORE
HAPPY TO DRINK

% OF RESPONDENTS




> CoP key success factors

Broad stakeholder representation Scope for dialogue (social learning)

6,02%

17,29%

26,32%
Practice Community
KSF #5 & & KSF #2
o Substantive Relational
Identification tcome Outcome  Atmosphere
0 opportunities
25,56% pp e of the
& meeting

&

challenges Shared
Understanding

15,04%

9,77%

m Water industry experts m Policy / governance actors
m Representatives of other sectors

Technology providers

m Research ®m End-users




- CoP social learning

Generation of knowledge (matching expectations, increase

. . 4,30
of awareness on circularity)

Identification opportunities and challenges (time to reflect,

. 3,89
clarity of outcomes)

Convergence towards shared perspective (topic inclusion, _ ke
stakeholder understanding, moderation) ’
Stakeholder inclusion and representation (opportunities to _ 420
discuss, conflict resolution, inclusion of ideas) ’
Atmosphere (presentation clarity, behavior, communication) _ 4,24
Organizational aspects of the meeting (prior information, _ jos
materials, duration) ’

2,

o

0 2,50 3,00 3,50 4,00 4,50

5,00



3 CoPs stakeholder engagement conclusions

Properly organised CoP’s that facilitate social learning are a good way to actively involve
stakeholders and interact on the circular water solutions

Produces

Community of Practice Social Learning

Enhances

Y

A

A W

Stakeholder engagement and
interaction

I I

Dotiailii 4 Change in stakeholder issue
frames

Awareness of roles and
competences

A

Relational outcome

A

Community

Shared understanding

Y

Substantive outcome

A
A

Practice

CoP-SLO dimensions:
support to knowledge co-creation processes

Demonstration and upscaling of
circular water solutions

{WR

Fulgenzi, Brouwer, Baker & Frijns (2020) WIREs Water
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Public Outreach

Physical engagement activities
« Visitors centres, open days, technology festivals, tasting events
Public outreach inspiration guide
Learnings from frontrunner cases paired with general best practices
* e.g.provide public information from the start

e e.g.be clear about the level of public participation foreseen.

Learning from the cases:
Select a case to read more
General advice . R
on public outreach e
nextGen
Public

Outreach

I Inspiration Guide

@ivl



NextGen Serious Game

Serious Game objective: interactive visualization, role playing, decision support system,
learning sandbox

* Insight into options for circular water solutions and motivations of stakeholders

« Participants: general public, policy makers, water — energy - environment specialists

Aim of the NextGen serious game is to maximise the benefits of Circular Economy in a
water system.

« The players can change settings in the game to observe the interactions between different
components in the urban water cycle and their effects on water availability, energy use, material
recovery, environmental health, and costs.

UNIVERSITY OF

EXETER



é Toytown Serious Game

Toy town: generic virtual catchment
* 300,000 inhabitants

« with water saving devices in households, sustainable drainage systems, decentralized
WWTP, water reuse, recovery of energy and nutrients, etc.

CRCULAR ECONOMY SCORE: W#.8Z | [0 \

SG Model: System Dynamic Model (SDM)
engine,Julia programming language,
online browser-based single player SG,
data modelling
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Serious Game results

Result:

« Circular Economy Score (weighted average)

« Explanatory “stories”

CIRCULAR ECONOMY SCORe: W#iaz | [

Initial engagement lessons learned: s ~ —

* Playing the game induces a statistically
significant change in the participants
understanding of some technical aspects
of circular economy for water. sAARE oe

e e.g.using greywater reuse in households leads
to a better water quality in the river
downstream than using rainwater harvesting

W swess: 90.0

UPSIREAM
® trou: 7542

AEFORDABLITY_WATER_COMPONENTS
RWH_KETLRN_INVESTMENT .33 o%
I _7ETLRN _INVESTHRENT




\5 NextGen Augmented Reality

AR objective: making demonstrated solutions visible to visitors
* Engaging end-users and citizens in experiencing and visualising CE water technologies

« Participants: general public, students, young people (schoolchildren), tourists, researchers

Aim of the NextGen CircularAR app is to

Explain the need to shift to a more circular approach for water management

Visualise the main principles of CE in the water cycle

Show context on how much water can be reused, reduced, etc.

Provide fun and interesting facts to engage citizens, and practices to adopt a circular water use
Sk

\




‘ Mobile AR & Content Management Service

Select a campaign to Watch videos or see images Manipulate 3D Learn and- test their
» augment relevant content embedded to the and 2D objects understanding through
(eg. about events, sites) physical surroundings quizzes

Epwtnon I

MNdan evépyew nopdyouy oo
kol oubdéxteg oto |
otgyaotpo tou Wpipare?

©  View Project and create POI

© ADO POI IN THIS PROJECT

j 2,2 ywaParipeg
I "
' 2,2 peyafamipeg
' "
\_J 200 ywafamipeg

(O 200 pavipec
Edit Pol

~ W@ Quz Manager

Your score

\—)
. . Have a tutorial, hints and Create a profile, earn
Visit/navigate towards a a virtual assistant to Scan QR codes and  badges and improve
A— Point of Interest on map uide them see AR content their score

Campaign Title

* Create campaigns/projects to
consolidate information

* Add relevant text content

* Select on the map locations of
interest

* Add digital media

Through the mobile AR app the users:

Through the AR Content Management System the users




2 CirculAR for Gotland and Athens demo cases

\) Download and install the AR app

Step 1) Scan the QR code to download the AR app

Step 2) To ensure that the AR app is installed to your
mobile device, follow the steps below for allowing app
installs from Unknown Sources in Android
+ Navigate to Setting > Security.

* Check the option “Unknown sources”

* Tap OK on the prompt message.

* Select “Trust”

This project has received funding from the Eurapean Uinkan's Horizon 2020
research and innovation pragrameme under grant agreement N°776341

The view from the AR app next to the drainage ditches of Gotland Content uploaded to the AR CMS for the Athens demo case




\5 AR user engagement

* A web survey among 127 citizens, showed that CirculAR positively fosters citizen
engagement for new and rather unknown topics such CE

» 86% better understanding of CE principles and ability to apply them in real life

» more appealing to novice practitioners

* Younger people and citizens more used to IT technologies, reach high engagement and
motivation towards CE through CirculAR

100 T 100 -
- 2 — h’——"‘é
80 - -
80 1
5 |
g 601 60
S
S 40- 401
w - = = Understanding the CE concept
| = = =Finding CE useful | Using AR technologies
20 CE holds my attention 20 Plavi bil
- Playing mobile games
Contributing to CE concept ying 9
0 0
CE literacy - -
(a) (b) Tech-savviness

Katika et al. (2022) Circular Economy and Sustainability




é Conclusions

« Stakeholder engagement is essential for further upscaling
and transition of circular water solutions.

« Devising innovations in its institutional context will benefit
from social learning processes in stakeholder collaboration.

 Virtual visualisation platforms in which the general public
can experience circular water solutions contribute to citizen
engagement and public acceptance.
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