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Updates from previous version

Comments from reviewer ‘

The deliverable provides mostly a description of t
architectural design of the toolbox and refers to t
integration of feedback from the CoPs which is
however notfurther elaborated or specified.

Revisions
The deliverable has been fully restructured to sh
3 welldefined sections: the design and
functionality of the Toolkit, the content of the
Toolkit and a manual to the user of the ToolRihe
feedback received from the pmers during the
CoP meeting has been further elaborated in the
section3.1 Inputs from partners.

User experience is not on par with web applicatig
in general and looks like a project site.

Explanation regarding the appearance of the
Toolkit and further integration with the
Marketplace is included in sectiéhDevelopment
of the Toolkit

Even though it is mentioned that this deliverable
can serve as a user manual, a real user manual
would require a different level of information.
a2NB Of  NAFAOIGAZ2Y A&
AdSd gKIG NBftSa INB O2
LX I yySR tAFS 0eoOftS 27
final commercial ownership and development
responsibility forthe toolbox

The user manual has been reconstructed to
address all the information required from potentig
usersof the Toolkit Separated chapterérom 4.1 to
4.7, reflect the necessary steps a user should
follow, starting from registration anchoving on
with all relevant functionalities.

- Detailed information regarding the roles who arg
considered as users, is found in sectih Main
Toolkit users

- The planned life of the Toolkit

- and the final commercial ownershigye described
in the introductorysection of the sectio
Development of the Toolkit

According to the GA, the toolbox should be
designed as an interactive recommender system
based on machine learning, However, it does not
substantially go beyond providing links to existing
products, software and services related to the
circular economy.

A dedicated sectio.3.1 Building the
recommender systenhas been added to the
deliverable, thoroughly explaining the generg
design of recommender systems, the Machir|
Learning approach, anthe selection of
specific technologies. It serves as a state of {
I NIZ 0STF2NB Ay idNRRdAzO
recommender system, its design and
functionalities.The sophisticated methodolog
Is also described in th&nnex

It is notsufficiently seHexplanatory or clearly
structured in order to guide potential users to
relevant solutions.

The deliverable has been restructured and all
sections have been enhanced with additional
information to guide potential users to relevant
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solutions. The users may find answers to relevani
questions by navigating to sectiodsl to 4.7 of
section4 User manual

During the review meeting it was explained that t
recommender system was integrated in the mark
place (WP5).

This information has been included and further
elaborated in sectio2 Development of the
Toolkit.

The deliverable should be revised by better
specifying how stakeholder feedback was
integrated in the development of the toolbox.

The deliverable has beepvised and ection3.1
Inputs from partnershas been added to serve this
purpose.

Furthermore, it should be reviewed in terms of
userfriendliness and regarding its purpose of a
user manual.

The entire deliverable has been restructured and
section4 Usemanualhas been significantly
improved to ensure it stands as a usgendly
guide for the Toolkit userd.he useifriendliness of
the report has been enhanced in all sections of t
deliverable.
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Summary

This aliverabledemonstratesthe findings around Task T2a#mingto createa freewareweb
applicationthat collecs, improves,and demonstratg all instruments and methods developed within
the scope of the NextGen projedhe NextGen Toolkit supp@tecisiormakingby presentingthe
appropriate tools for individual solution assessment, systeiae evaluationand stress testing. It

also comprises information on outputs of the models, databases, KPIs relationships based on user
experience, etc. Th€oolboxhas been cread in close cooperation with user groups from the
NextGen Communities of Practices (CoPs).

The Toolkit has been developed as a web application, complying with the NextGen themgydhat
finalization will be integrated to the Marketplace and later on pdad toWater Europe for further
curation. Its main elements described thoroughly in the deliverable, refer mainly to the storing of
information from its users, the recommendation system, and a user manual to guide the user towards
these functionalities.

The deliverable is constructed to have an introduction in the first section, followeclnsa

examiration ofthe NextGen Toolk® users, itfunctionalitiesand architectural designandthe
technologies employed to design and develop the applica#dsq in section2, enphasis is given in

the recommender system design and specification. In sectitime3nputs from the partners are
elaborated andhe toolsandthat that the Toolkitcurrently containsare presentedinformation is

also given regaiidg the type of data that can be inserted to the Toolkit. Finally, section 4, stands as a
practicaldza SN a Y I y dz f and guitléinedo ¥risure\abzOabth @s¢ &f the ToolKihe

Annex at the end presents technical information on the recommersgstem.

Accompanying D2.5, the Toolkit (which is the key result of task T2.4) can currently be accessed
through the following URhttps://tk.nextgenwater.eu/ Alternatively, the NextGen Toolkit can be
accessed through the Marketplace URttd://mp.nextgenwater.eu)).

Disclaimer

The authors of this document have taken all possible measures for its content to be accurate,
consistent and lawful. However, neither the project consortium as a whole nor individual partners
that implicitly or explicitlyparticipated in the creation and publication of this document hold any
responsibility that might occur as a result of using its content. The content of this publication is the
sole responsibility of the NextGen consortium and can in no way be taken ¢ctréfe views of the
European Union.

¢tKAAd LINRP2SO0 KIFIa NBOSAOGSR FTdzyRAy3a FTNRBY (KS 9dz
programme under grant agreement RF6541
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1. Introduction

1.1. Purpose of the document

The present document serves as a technical report describing the implementation aspects and

Fdzy QliA2ylftAGASE 2F ddolkit TREOEt POSRBRABYTAFI BB S&El DY
application. It covers tholkit as it is described in Task 2.4 oéthoAas part of the overall

GbSEGDSY LYGSNIOGADGS tfl GF2NYé 6KAOK Ozyaraida :
the Toolkit.The Toolkit is freeware and its general purpose isditect, improve and demonstrate all
instruments and methoddeveloped within the scope of the NextGen projaatd support decision

making through presentation of the appropriate tools for individual solution assessment and sy&tem
evaluation and stress testing, while also compromising information on e.qg., sutfpthe models,

databases, KPlIs relationships based on user experience, etc.

1.2.Intended readership

The deliverable is marked as public; therefore, itas onlyintended for Consortium partnensut

other stakeholderss weltb ! F i SNJ (i K S e, hiNiBde S e e¢lopraentfsdftwage@oel O
(NextGen Toolbox) will be openly accessible to anyone interested in the field of ICT tools around
Water Circular Economy. The present document seagesupporting documentatioof the actual
software

1.3. Relationship with other NextGen tasks/WPs

¢l &1 nHon GbSEGDSY ¢22t1A0 RSOSt 2 LIVSintdhistaskBNIIS & |
very closely connectetd Work Package 5 and more specificédly | & 1 p ®pf 6GaSHeNg SidK S
resulting complete NextGen Marketplace solutivasthe Toolkit embedded and most of the

functionalities of the Interactive Interface integrated under its umbréllae Toolkitcontains

information from other tasks within WP2 andredated closelyo the Technology Evidence Base

(WP1).

1.4.52 0dzySy i Qa a d NJzO( dzNB

The document consists of four basic chapters. The first chapter is the introductory one, outlining the
purpose of the document, the targeted audience and the relation of the &ugre Platform and the
Toolkitwith other project tasks.

Chapter describeghe basic functionalities of the Toolkit, and the conceptual data model paired

with relations with other components (Marketplace and J.EBe same chapter includes the

architedural design of the system, the development technologies and the tools contasecll as a
thorough explanation of the recommender systém ¢ KS G KA NR OKLI LJGSNJ aSNBSa

- CKA& LINRP2SOG KFa NBOSAOGSR FTdzyRAy3I FNRBY GKS 9dz
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picture tourand steps to be followedround the software apptation. Finally, the last chapter is
conclusive, reporting therimaryoutcomesand future work.The Annexes section contains the
conceptual datamoddl YR (1 KS NBO2YYSYRSNNRE If I2NAGKY D

programme under grant agreement RF6541
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2. Development of the Toolkit

The Toolkidescribes a collection abolsand methods, collected, improved adémonstrated in the
duration of the NextGen project and aims at supporttiegisionmakingof its users through its
functionalitieswhich arepresented belowThe Toolkit has been designed aseb applicatiorpart of
GKS 20SNJ tft &b SE G Dad/willlbe/used hsthd indindMarketplate platdridia &
other EU funded projects as well-{BaterSmart and Ultimate)Therefore, themain User Interface of

the application has the NextGen logos and otheerehces and acknowledgemengsithough some
references to the supporting projects will remain, otlatributes will be removedbefore the official
launch ofthe Marketplaceand User Experience wile revised to meet the general requirementdhe
Toolkit,as part of theMarketplace should be designed in close collaboration with Water Europe (WE,
formerly known as WssTP) and be tailored to the needs of WE, which will then use it and curate it
beyondthe end of the projectUpon finalization of the Toolkiit should be fully integrated as a
O2YLRYSyld 2F GKS al NJSOLIIFOS FyR AGa aSLI NI GSR
merged to the larger platform (see Deliverable'Sdr moreinformation on the Marketplace).

2.1. Main Toolkit users

The users bthe Toolkit, are the same assumed for the marketplace (see deliverali)esibe it
remains a component of iErom the three key players represented in a marketplace for thar@e
equally represented in the Toolkit follow

Problem ownerswvho are often utilities, authorities, or industries, seeking to find the best solution to
turn linear processes within their organisation into circular ones, reducing waste and reusing
resourcesAproblem owner may be seeking advice on appropriate technology antbeested in
identifying suitable partners to transfer, adjust or upscale. Looking at the Marketfdackthereafter
the Toolkit)as a place where demand meets supply for resources that can be reused, a problem
owner can be a buyer as well as a suppliethe quest of a toolpr the need to offer onewith

specific characteristics (price, quantity, qualéfficiency,etc.)the Toolkit offers specific
functionalities to support the process (i.e., recommendation of tools, ability to insert thorough
information to attract the right audience, etc.)

Solution providersare usually Research and Technology Organisa{igi O);ommercial entities,
offering a technology or a service as part of a CE enabling porttatolarly, the Toolkit allows the
offeredtool to meet the demand, through a selection of relevant tools in the dashboard and the
attraction of interest through the recommendation.

Investorsseeking opportunities to maximize investment revenudsey can be part of the nen
registered community afhe Toolkit.However, by becoming a registered member they will be able to
receivetargeted information and contacither stakeholders ovethe platform.

1D5.5. G. Karavokiros, V. Psaltopoulos, A. Roulbime NextGen Online Marketplace

programme under grant agreement RF6541

- CKA& LINRP2SOG KFa NBOSAOGSR FTdzyRAy3I FNRBY GKS 9dz




é nextGen D2.5Water in the CE ralesigntoolbox 12

Next to the above key players, there are other stakeholders that may have an intepestitipating
in a marketplaceand consequently to the Toolkieach of them frontheir own perspective, such as
representatives of regulatory bodiestate administration NGOs and academics.

2.2. Functionality

2.2.1. General Information
The NextGen Toolkit is past the Interactive Platforn{lP) which also consists of the Marketplace
and the Technology Evidence B&$&B)sharing a common database that alloggerying across
tables of all components of the.IPhemain components of the IP and their interrelatsare
presented inFigurel.

Marketplace Toolkit

Tools
Products

Services
Recommendations

User profiles
Dashboard
Case studies
Networking
Events
Publications
Queries

Technology
Evidence
Base

Technologies
Factsheets
Taxonomy

Figurel Main components of the Interactive Platform

TheToolkitdocuments tools, products, services and methoglatedto the CEhat have been
developed for or appliesvithin the context ofthe NextGen project for individual solution assessment
and systemwide evaluation and stress testing.
Within the scope of the dolkit, the term "tool" describes the following

9 Apiece ofsoftware supporting theCE

1 A hardware product or a technological device around@te

1 Aservice offeredas part of 8CEenabling portfolio

1 A methodology or a process relateaithe CE

TheToolkitprovidesinformation that allows interested readers fmerceivewhat atool is about, how
it is used in theCEand if they can apply it in their own caseder specificconditions It allows
professonals to contact the developers/owners of the tool and throulg Marketplacepromoting
cooperationand partnerships. It does ngiveaccess talownloadsoftware or any code.

programme under grant agreement RF6541
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At this initial stagethe Toolkit contains only products that have been ceeldr are being applied by
project partners in the NextGerase studieslt will begradually enhanced with information on other
productsand toolsprovided bythe Marketplaceregistered users/memberss it is expandable by
design. Thé&kecommender Systenses thedeclared preferences and interests of users to
technologies anather tags to recommend products and tools that might be of interest to the user of
the IP.

2.2.2. Accessing the Toolkit
A URLHttp://tk.nextgenwater.eu/) has been registered that can be used to access the NextGen
Toolkit independently from other components of the InteractRiatform Alternatively, the NextGen
Toolkit can be accessed through the MarketplageL(http://mp.nextgenwater.eu)).

Adedicateduserfriendly interface(front-end) forthe Toolkit has been developed, in alignment to the

al N] SGLX I 0SQa 2¢0SNItf RSaA3IYy yR O2f 2 dzbhntédt £ SG ¢
in form of cards, providing the user with filtering optigrssich as hardware, software, service,

methodology, and the licence type associated with the tool/prodtenarrow down the selection.

Figure2 shows the main page of the Toolkit, presenting examples of products, tools and services

around theCE

€« c o © & mpnextgenwater.eu/l/Product/ B @ & Qsearch mnomae® =

E Search Technology/Produc E ‘
iyt

Products

Products, Tools and Services related to the Circular Economy

Test DigitalVoice Test CECylceBox Test CarbonfFilt Test AQUAFERT
W R W

Calendar

Y Filter

Events

Networking ‘L"cans?(ivp? W———
Messages Software [
Analytics Hardware (1
Database . .
Service [
Test Circular Economy Test B2BFinder e Test Business evion tered
Marketplace = n : Methodology L1
o~ 2 E 4 - : - Jolog, ] ol
L FREELANCE Submll
|90
\ — © Intorprotation of smileys.
=
" Technology N -
%4 :Evidence Base
S —
= _ |

Figure2 Main page of the Toolkit
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2.3. Architectural design

The NextGen Toolkit, follows the architectural degigoposedin 5 H dNext@en Water in the CE-re

design toolbox initial versign F 2 £ f 2 ¢ A \EEssicaKCdnteHAsEdkeComaéndersystems.

The applicatiomecommend a set oftools (i.e., softwee, hardware, service or proceds)acertain

user basean thedescription of the item(basically from the metadata tags)y R G KS dzia SN a .
OFNRY (KS .dguseBlderondtiNg thd dvedali architecture design of the Interactive

Platform

CKS ¢22f1A0G LINAYIFINARfE AYiGSNIOla 6AGK GKS dzd SNID:
interests and redted tags, whicltapturetheir knowledgeand interestabout an entity Relyingon a

lightweight recommender systent matchesthe user profiles with their presumed preferences and
interestsand eventually it choosashich info, tools and recommendatiomsatchto the user profile

guidingthe user based on input data in the following categories:

(a) Components of the physical system

(b) Hows of water, energy and materials

(c)Actors involved, including water utilities, industries, technolpgyviders, eneusers

(d) Roles of the actors and their interactions

likes, navigation,
user behaviour etc.

parameter
calibration

user profile,
user input,
Enhanced User keywords
Profile
Background,
Specialization, Interests, recommended tools and
Tags, Keywords etc. technologies, news etc.

Evidence

Base

keywords
associated with
each tool, fact
sheet

Marketplace e R Toolbox  EB System

fam we

L Recommendations

Figure3 The NextGen InteractivatformArchitecture

2(2017) ContenBased Fitring. In: Sammut C., Webb G.1. (eds) Encyclopedia of Machine Learning and Data Mining.
Springer, Boston, MA

programme under grant agreement RF6541
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2.3.1. Building the recommender system
Recommender systems may be designed using various approaches. afipgsaches range from
heuristics such as domaspecific, experknowledge driven systematic classification of produatsd
user interestsand identification of pertinent matchings between respective keywords and tags, to
more general machine learning pymaches utilizing methods like association rules ante&rest
neighbours. Each approach has its own merits and disadvantages.
Regardless of the employed methodology, most recommender systems suffer from-sta/avhich
describesthe lack ofinitially available data on user rating3herefore, theycannot be used to
confidently infer the potential preferences of neither new mercurring usersin this case, employing
heuristic rules based on domain specific knowledge seem to be the most effeptiveaa!t.
As soon apertinent data starts to accumulate in large numbers, it becomes difficult even for an expert
to detect, identify and track statistically significant patterns in (potentially time varying) user
preferences. This is where machine l@ag and/or data mining tools come at pleguch arexample,
is theassociation rule mining, commonly referred and as "market basket analysis”, via e.g. the Apriori
algorithmwhich enables the system to automatically detect and assess the statisticdficagice of
simple ifthen rules which reflect patterns of actual udezhaviouP. These rules can subsequently be
used for making recommendations. As another example, a simple nesggtboursapproachinfers
the most probable preferences of a relatiyasnew user, by looking at the preferences of older users
that show some degree of similarity with the new Wser

During the development of the ToolKlt&commender system, a combination of domaipecific

heuristics, user feedback on each potential product of interest and the nearest neighbours technique
were used to surpass the cetdart. ¢ KS NBO2YYSY RSN a2aiSY 41 a RS&A-:S
generd interests, initially suggesting relevant products in decreasing order of populBhigyratings

of each user for each product are stored in the database.

2.3.2. The recommender system design and specifications
The two main componentsf the architectural degn of the NextGen Toolkitre presented inFigure
4. the recommender (or recommendatipaystem and the user interface (Ul) that allows the user to
interact with the sdtware and provide their input. The output refers to the recommendations of the
F£3I32NAGKY 0L &S Ran@ayfe dés&iBed nwen@eNdatail lafery/in_thisichapter.

3 Deuk Hee Park, Hyea Kyeong Kim, Il Young Choi, Jae Kyeong Kim. A literature review and classification of recommender
systems research. Expertsems with Applications, Volume 39, Issue 11, 2012, 10089 2.

4 Aggarwal, Charu C. Recommender Systems: The Textbook. Springer, 2016

5 Jiawei Han Micheline Kamber Jian Pei, Data Mining: Concepts and Techniques, Chapter 6. Morgan Kaufmann 2011.

8 Wei Dang, Charikar Moses, and Kai Li. 2011. Efficieredeest neighbor graph construction for generic  similarity

measures. In Proceedings of the 20th international conference on World wide web (WWW '11). Association for Computing
Machinery, New York, NY 34, 57¢586

¢tKAAd LINRP2SO0 KIFIa NBOSAOGSR FTdzyRAy3a FTNRBY (KS 9dz
programme under grant agreement RF6541




é nextGen D2.5Water in the CE ralesigntoolbox

recommender input
|- number of views
|- emoticon feedback
‘\1 |- profile preferences (interests)

interest product

irterect tags

recommenter output
|- product_id

|- product_name

|- weight

| Interest techology

Figure4 Toolkit in more detail

Therecommendationslgorithmisimplemented inSQLand the web applicatiolithat enclosed the
user interfacejs built in Bthon. It is keptseparate from the UTheweb applicationprovides data to
aa 2 O lblack BR(thérecommender system) and calls for the resulisthis waythe
recommender is flexible enough to be develoesh separate module by itselihe recommender
has been developed and deployed in the Tootkitprovide personalised information to the &1s on
products, tools and servicesound CEThe Recommender System is relying on the NextGen
Taxonomy ofCE Technologies and other related information collected and stored in the database, to
identify toolsthat might be of interest fothe users Its methodology idased on the specificities a
user,assigned either during the profile creatiomhen the user declares preferences (interests in
technologies and tagg$)o be discussed further in 4.2)r during the input provided through theirect
expression of interedor a tool(to be discussed further in 4.5)ools inserted in the Toolkit also
contain relevant information to be used in the recommendation process (to be further discussed in
4.4).Thereafter, he methodology is based on the evaluation ofd@léct or indirectrelations
between users antbolsuploaded in the Todit and generates the matche scoring system
guantifies the strength of each matemnd tolswith top scores appear iprominent place on the
dashboard of the usdto be further discussed in 4.3)he data collection process is performed
directly through theweb interface.
In summary, the following items are taken into consideration duregpmmendations

- ¢ KS dzaferéhtea detivddSrom the corresponding profile in the relevant database

- ¢ KS dmnbetDf¥iewsonacertatoold GAaAlGa 2y (GKS LINRPRdIzOGQa LJ 3S

- The feedback provided through the emoji systgmmesented in the following sectionsn a certain

product.

The recommendetbols (i.e., software, hardware, service or procefss)a certain user according to
their preferences appear inthéza S N a Ragé Klddskpidducts are represented in cards, in
a usefrfriendly wayas shown irFigureb.
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4 My Dashboard :
Calendar | Search Technology/Product

Events

Networking N =
Recommended Products My Identity [#
o Name: Tina Katika
i Affiliation
Mar‘ke{place * Institute of
Communication and
Marketplace forthe Cireular Computer Systems
ey, (ices) (senior
researcher)
MP roles:
. * Registered User
Technologies
Member since 15th May 2021
NextGen Technology

Evidence Base

My Interests [#
« Resource for Circular

Economy (Technolog
as Solution provider

My Tags [#

Figure5 Tools/productspresented agards It should be noted that tools of highest relevance (marked with the green emoiji) djgpear
while the blue and grey emdgbelled tools appear later.

2.3.3. Development Technologies
The two major programming languages utilized for the development of the Toolkit Fugh®n’, a
generalpurpose coding languagand SQLfor the database communation and management.
The Toolkit applicatiois developed withthe web frameworkDjangd® and powered by the RDBMS
PostgreSGL
Djangq being a flexible, reliable and scalabjgen-source framework for web applications based on
Python, is considered aanideal solutionfor the development of the Toolkisupporting a modular
design based on thebjectrelational mappel(ORM).
On the frontend part,jQuery:®was chosen to make the use &dvaScrip¢asier, since it is a
lightweight andfeature-rich JavaScrigibrary constructed and based on the principlerite less, do
more".
Furthermore the overallUl design was based ddootstrap?, the frontend opensourcepowerful
framework for responsive wepages(written in HTML CS&nd JavaScript
PostgreSQlvas also carefully selected by taking into consideration scalability and extensibility
factors, since it can be later adapted easily to support the increasing volume of data, for example with
new indexes, views and functions.
The proper selection of del@ment technologiess KA OK Ol YS aARS o6& &aARS 4
experience on themallowed for quick and robust development of the Toolkit and ensured
compatibility with the NextGen Marketplace.

7 https://www.python.org/

8 https://www.djangoproject.com/
9 https://www.postgresgl.org/

10 https://jquery.com/

11 https://getbootstrap.com/

programme under grant agreement RF6541

- CKAd LINRP2SOG KIFa NBOSAOSR FdzyRAy3I FNRY GKS 9dz



https://en.wikipedia.org/wiki/Object-relational_mapping

é ﬁeXtGen D2.5Water in the CE ralesigntoolbox

3. Information presentedin the Toolkit

3.1.Inputs from partnas

TheNextGen Toolkihas beerdeveloped according to the requirements described in the Dothas

also receivedeedbackduringtwo meetingsas well ashe Water Market Europe Eve(WWMEE)n

March 2021 The functionality of the Toolkit was presentada stakeholder workshop (M1),
conductedonthe 242 ¥ CS O NXzE NBE HamdpE Ay !iKSyaos ! &aSO2yR
functionalities was conducted on the stakeholder workshop (CoP meeting), held virtually due to the
pandemic situation on theof November 2020.

Upon demonstration of th& 2 2 f { A G Q& R S & A fe/audieycR of thelzyetingshargd: t A 0 &
feedback and commentsvhich were eithediscussed adhocor in separated discussions initiated

after these meetingsThe stakeholdergxpressed their suggestions and feedback based on the live
demonstration and notheir own use.The suggestions and feedback wénen translated to user

stories to assist the development efforts and communicate the user needs to the development team.
Tointegrate all user storiestwo agile iterative roundsvere performedto ensure fast developmeruf

both Ul and extra features. The development efforts (which are further explained in segtivaré
accompanied by internalsertesting and quality check®s ensure that theToolkitis user friendly and

does not contain bugs and other errgugeventing its useTable lpresents the higHeveluser stories

from this processincluding suggestions for the flow, new features, and UX/Ul improvements

Tablel The users stories reflecting the inputs from stakeholders, disedg the development of the Toolkit

User stories
As an eneuser adding a new tool in the Toolkit, | want to be ablattach publications and other
relevant documentation when uploading a tool to the Toolkit
As an end user, | want teave access ta User Manual describing the functionalities and tool
insertion process
As an end user, | want to access thain Toolkitfunctionalitiesregardless of their registration stat
(both registered and unregistered users)
As an enelser adding a new tool in the Toolkit, | want to be ablehange the owner of the tool i
case this status changesrough the factsheetvithout contacting the administrator of the
platform.
As a end user,| need to be able to filter the ws in my dashboard based on their type (e.qg.,
software, hardware, service or methodology).
As aregistered enduser,l want to be able to easily update my interests and tags to improve th
recommendation process.

programme under grant agreement RF6541
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3.2. The Toolkit tools and methods

Upon thedevelopment of the alpha version of the Toolkittegration of the user stories, and the first
guality assurance roundpgin information was shared to the partners via email. The email included
detailed instructions, explaining the process and stepsadollowed to insert the required
information regarding the Tools generated within the context of the NextGen pradyast partners
found the process straightforward and required very little to zero additional help demonstrating the
userfriendliness oboth the Toolkit and the instructions presented (now included in section 4). The
following list reflectsa short overview of the tools already entered in the system:

1 CirculAR

o CirculAR ishte NextGen Augmented Realityobile appfor end-userengagement,
developed by ICC8isapplied on selected NextGen demo cases aiming to drastically
AYONBI&AS GKS fSIFENYyAy3a @FtdzS 2F (GKS akKz2g Ol
elements of the cycle and demonstrated solution to visitors.

1T UWOT

o The Urban Water Optioneering Tool, developed by NTUA, consists of a model that
simulates the generation and routing of urban water demands from the source to the
customer and down to the wastewater plant, facilitating planning and performance
assessment afirban water systems.

1 Hydroptim

o0 Hydroptim,developed by ADASA, is a decision support tool for the optimization of the
operation of hydraulic/hydrologic systems, based on the mathematical minimization of
the system cost function, including energy, water s@s, treatment costs, etc, which
minimizes the cost function, while satisfying water demand and respecting physical
constraints.

1 Serious gamé¢SG)

0 The NextGen Serious Game, developed by UN#I¥#scitizensto visualize and
understand options, scenaripspportunities and challenges in a more circular
approach to water managemeniyhile supporting advice provision, relg@aying and
negotiations between stakeholders of the water value chain. This §@plied on
specific demonstration sites and influencled their major local characteristics of
interest regarding water in the CE, but will be generic enough to be played beyond
these cases and indeed beyond NextGen.

1 LCA (Life Cycle Assessment)

o0 The Life Cycle Assessment tool, developed by KWB, is a staedardithodological
framework for assessing the potential environmental impacts of a product or service
customized for the proje€@ & LJdzMhdRessBsithe entire life cycle of a product or

¢tKAAd LINRP2SO0 KIFIa NBOSAOGSR FTdzyRAy3a FTNRBY (KS 9dz
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service, i.e. including next to the core system under staldg all upstream and
downstream processes that are connected to the core system.

1T QMRA-QCRA

o The quantitative microbiological risk assessment (QMRA)atiodlthe quantitative

chemical risk assessment tool (QCRI&yeloped by KWBor human health and/or
ecosystems are capable of identifying potential hazards that can emerge from closing
water and material cycles. For water reuse sites and recycling of materials the tools
apply a risk assessment/risk management approach based on combining expert
knowledgewith monitoring data.

33.¢KS (22fa YR 26ySNARQ 4&aLJS

3.3.1. The tool€attributes
Products, tools, and serviced the Toolkit (see previous section: 3igveattributes that are
essential to describe thenTabk 2 presents the chosen attribute names, their description, their type,
and an indication whether each field is mandatory or not. In the comment sectdxditional
information is provideck.g.regarding the insertion of these attributes from the user.

Tabk 2 Products, tools, services attributes

The tool'sname(i.e., software,

Name : Text Yes
hardware, service or process)
Information on thetool (i.e.,
Description software, hardware, service or Rich Text Yes
process)
The acronym of théool (i.e.,
Acronym software, hardware, service or Text No

process)if available)

URL providing further information
URL on thetool (i.e., software, Text No
hardware, service gorocess)
Operating environment in which
Environment the tool/applicationruns e.g., List No Select one or more options
Microsoft Windows (if applicable)

OtherURLSs related to th#ool,
product or service
Current stable version number or
version code ofhe tool (i.e.,
software, hardware, service or
process)

Description of the costs and
conditions for purchasing of the
license of theool (i.e., software,

hardware, service or process)
Profile of users who would find the
tool (i.e., software, hardware,

Links Rich Text No

Version Text No

Costs Rich &xt No

Target audience Rich Text No

¢tKAAd LINRP2SO0 KIFIa NBOSAOGSR FTdzyRAy3a FTNRBY (KS 9dz
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service or process)seful or/and
are qualified to use it.
Description of the innovative
Innovation elements of thetool, product or Rich Text No
service
The Technology Readiness Leve
(TRL) giving an estimate of the
technology maturity of theelated
tool, product or service
Technical requirements to ruhe
Technicalequirements tool (i.e., software, hardware, Rich Text No
service or process)

Year of the initial release of theol
Initial release (i.e., software, hardware, service ¢ Integer No
process)
Publications related with theool
Publications (i.e., software, hardware, service ¢ Rich Text No

process)
General license type (free or
commercial)

TRL List No Select one

License type List No Select one or more options

If applicable, name the license
License associated with theool (e.g.,GPL 3 Rich Text No
or MIT).

Timestamp is updated
Date & Time No automatically. May also be
set by the user.
Timestamp is updated
Date & Time No automatically. May also be
set by the user.
Timestamp is updated
Timestamp_trl Last update of the TRL informatio Date & Time No automatically. May also be|
set by te user.
Timestamp is updated
Date & Time No automatically. May also be

Last update of the version

Timestamp_version - .
- information

Last update of th€® 2 & (i Q3

Timestamp_costs . .
information

. . Last update of the license
Timestamp_license

information set by the user.
Field will be prdilled with
Contact details Name of the contact person, emai Text ves the userdata. The user will
etc. be able to change the

contact data.

3.3.2. Relationships between tools and other data categories
Each tool (i.e., software, hardware, service or process) has a specific,aypieally an organisation
that cascreated or developed the tooland relates tane or severaCEtechnologes. These fields
aremandatory andhe datacanbe modified through the dedicated custom forisee 4.4). Aet of
tags to be used in thematchmaking/recommendation processd itstechnology are also inserted
Finally,eachtool may be associated with castudies and images of the tadlable3 lists all
relationships of tools to other entitiesand Table 4, shows the attributes related to the organizations.

CKA& LINR2SO0 KIa NBOSAQPSR FTdzyRAy3a FNBY GKS 9dz
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The organization/company/entity that owns th

Further information regarding
the organisation will be

Owner tool (i.e., software, hardware, service or Yes 1,1 requested if not already
process) known (see sheet
Organisation)
For each technology an
assigned weight is required
What (NextGen or CE) technologies does th representing relevance of the
Technologies tool (i.e., software, hardware, service or Yes 1,n technology for thigool.
process) Experts will be requested to
select the relevant
technologies from a given list|
For each keyword, a weight i
Keywords that capture knowledge about the EIITEe representl_ng
e . . relevance of tag for thigool.
Tags specifictool (i.e., software, hardware, service ¢ Yes 1,n ill be abl |
rocess) Experts will be able to select
P from the list of tags or insert
new ones
. Case studies, in whichteol (i.e., software, Da_lta BB prejEe! G52
Case Studies : ! No o,n studies can be collected at a|
hardware, service or processas been applied :
later stage of the project
Characteristic images or schematic
representations of theool (i.e., software, Caption needs to be provided
hardware, service or procesdll known for each illustration in textual
Images . No 0,n .
formats, which are supported by web browser format, as well as its
up to a certain size, are accepted (e.g. jpeg reference.
png).
Table4 Organization's attributes
Name Name of the organisation Text Yes
Description Short description of th_e_qrganlsatlon and its mg Text No
activities
Address Address of the organisation Text No
Url URL of the official website of the organization Text No
Logo Image No
Legal entity List Yes Select from the listSelect
type only one.
Country Country, where the organization is located List No
CKAE LINR2SOU KFa NBOSAGSR TdzyRAy3a FTNRBY (KS 9dz
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3.3.3. Referencdists
TheTechnology readiness leyalovidesan estimate of the technology maturity of the related tool
and is being inserted in the addition of a new tool to the Toolkit. Each of the tools inserted, may
operate at a different environment and uitiple selections are possibtkuring registrationSimilarly,
the owner of a too[an organisation characterizdyy its legal entity typels requested to specify the
license type of its producilable5 documents all possible options in the aforementioned reference
list.

Table5 Reference lists

Level Description Abbreviation Name
Lowest level of technology
. readiness. Scientific researc
Level 1- Basic . "
i . begins to be translated into
Free and/or | Research: basic .
C S applied research and Government
SaaS Web application| open source principles are . GOV N
development. Examples migh Organisation
(CC) observed and -
include fundamental
reported . L
investigations and paper
studies.
Level 2 Applied Once basic principles are
Research: observed, practical
Windows Commercial technology applications can be 1GO Intergove_rnn_1enta|
concept and/or formulated. Examples are Organisation
application limited to analytic studies and
formulated experimentation.
Active research and
developmentareinitiated.
Free/open Level X Critical L.aboratory s.tudles am .to
: validate analytical predictions
. source and | function, proof of Non-Governmental
Linux . of separate components of NGO L
commercial concept Organisation
. . the technology. Examples
versions established .
include components that are
not yet integrated or
representative.
Design, development and lal
testing of technological
Level 4 components are performed.
Laboratory Here, basic technological
testing of components are integrated td Non-Profit
LETBOS prototype establish that they will work S Organisation
component or together. This is a relatively
process Gf 26t RARE  LIN
comparison with the eventua
system.
Level & The basic techpologlcal
components are integrated
Laboratory . e Research and
. . together with realistic
Android testing of . RTO Technology
. supporting elements to be L
integrated ; . Organisation
svstem tested in a simulated
Y SYGANRYYSY o
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Level &
Prototype system
verified

The prototype, which is well
beyond that of level 5, is
tested in arelevant
environment. The system or
process demonstration is
carried out in an operational
environment.

COM

Large Enterprise
(from 250
employees)

Level ¢
Integrated pilot
system
demonstrated

Prototype is near, or at,
plannedoperational system
level. The final design is
virtually complete. The goal d
this stage is to remove
engineering and
manufacturing risk.

SME

Small and Medium
Enterprise (up to
250 employees)

Level 8 System
incorporated in
commercial
design

Technology has been prove
to work in its final form under
the expected conditions. In
most of the cases, this level
represents the end of true
system development.

Other

Level & System
ready for full
scale deployment]

Here, the technology in its
final form is ready for
commercial deployment.

Level beyond 9

Thetool (i.e., software,
hardware, service or process
is launched commercially,

. Marke_t marketed to and adopted by
introduction ) :
group of customers (includin
public authorities).
Kl a
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4. User manual

The Toolkitas acomponent of the Interactive Platforpsupports two types of users, registered and
those who prefer to navigate in the platform anonymously. The registered gs@rsegisteto this
freewareapplicationthrough the Marketplacésee deliverable D5'% Even though unregistered

users can view stcontent,for the users of the Marketplace to take full advantage ofth@ 2 f { A (1 Q&
capabilitiege.g, personalized recommendations} is recommended that they firdbginto the

system.

4.1.Login and registration

The Login/Registration page for the Tootidincidess A (1 K KS  a At M figstistefi df theS Q &
registrationprocessthe user is asked to filh a valid email address, a passwordname, and read
FYR OOSLII (KS b SAl&ebstive@ata id Shkddr a® éncrypiad fdrmd & &

Search Technology/Produc

Registration form
Database - - (
Marketplace Personal information
s = Emailaddress* | |
| |
e Firstname* | |
#*" Technology

%, Evidence Base Lastname * -

Consent* [J
lconsent to the Privacy Policy

4 B o
=

7

The NextGen project has received funding from the European
Union 2020 hand program under Projact | About | Privacy policy | Contact |
grant ogreement No. 776541 Disclaimer

Figure6 Registration form

4.2.User profile creation

Following this stepthe first timethe userslog in andthey aredirected to the preferences and
affiliations pagewvhere they are asked toomplete the registration by filling in tieinterests related
to the CE and the affiliations to organizations fielgach field in this step prompts the user to select

programme under grant agreement RF6541

- CKA&a LINR28SOG KFa NBOSAOGSR FdzyRAy3I FNRY (KS 9dz




é ﬁeXtGen D2.5Water in the CE ralesigntoolbox 26

from a predefinedist of selectionsin case they neglect this step, a reminder will be positioned in a
banner at the top of the pag&@.he recommendr system(presented insection 2.3 makes use of the
information, such as interests and associated tags, to propmss (ie., software, hardware, service
or processj}o the usersaccording to their profile

- Preferences and Interests

.
Reasons of interest * | v

Solution provider
Investor

Stakeholder
# My Dashboard
Other
Calendar Select one or severol reasons for your interest in the Circular Economy. To select more than one, hold the CTRL key down whise clicking on a row
Technologies *
Events | *x Wastewater treatment technologies for water reusa
Domains and Technologies of interest. The field has autocomplete capability. Examine the Overview of Technologies
Networking Togs -
| xenergy || xIT
Messages Tags of interest in the Circular Economy. Select from the fist or add new togs
Analytics Affiliations
Database - Affiliations FTET n (iccs) =
4 Y 5
University of Exater (UNEXE) i
Eurecat
National Center for Scientific Research "Demokritos™
Marketplace Affiliated organisations
Position (c};mu =
Your g ation.
o
o Technology X SAVE
.+ /Evidence Base

Figure7 User preferences and interests

4.3. The Toolkit main page

Themain pageof the Toolkit Error! Reference source not foungcan befeelyaccesseavithout
registrationfrom the landing page of thlarketplaceby clicking on the Toolkit pane or directly
through thefollowingURL.:

https://mp.nextgenwater.eu/tk/

It shows a list of product$ools and services, represented by their name and a characteristic image (if
available) and a filter, through which the user can narrawd the selection of toolsWhen clicking

A w s oA ~

A

2y I 22t Qa AYIFI3IAST GKS dzaASNJ A a46RANBOGSR G2 GKS
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@ NextGen - List page X o+ (-] -
&< > C @& mpnextgenwater.eu/l/Product/ Q 0 3
E search Technology/Produc #)Sign in
Products

Products, Tools and Services related to the Circular Economy

Test DigitalVoice Test CECylceBox Test CarbonFilt o Test AQUAFERT
s e o -
— N A N

e [N b Reapmore [t b
e WY o

Y Filter

License type f---------
license type associated

Test Business
Development Expert
-

‘ﬂ FREELANCE °

© Interpretation of smileys.

f

Test WaterHook '

Test UltraPurpleTreat
L ——

recrculse r
£ *’g,,
tgs 7=
~
CirculAR: MobileAR Software tool for
::::‘r:;:;lmemc'lve < solution for citizen hydraulic networks Life Cycle Assessment
I engagement towards optimization
== ——— CE approach
2 Marketplace —- — = o)
_ U e /5 Y @.\é\ : .
= Toolit I u "Ny
S ———

Figure8 Main pageof the Toolkit

4.4. The user dashboard

Each user has now access to a personalized dashboard that can be accesdbe feshpanel of the

main pageTheDashboard of eactiser, is demonstratedn Figure9. It features a list of
recommendedools (i.e., software, hardware, service orethodology related to theCE based on

0 KS dieclSrédRtarests and tagsserted during the registration procebsy R 1 KS  dza SN a
when navigating through the platfornThe products on the list, suppoah emojibased feedback

system which allowshe uses toexpress the relevance tfie recommended resultwith respect to

their interestsand feed the algorithnof the recommended system with additional data
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Figure9 The ustlDa Rl Ko 2 | NR
4.5. Inserting a tool

Upon scrolling down thdashboardthe user has now access to the view of th@iam products,
referring to tools(i.e., software, hardware, service, methodology) that they have inserted to the
Toolkit. Figurel0 shows the cards of the produdtelonging to theusers themselvesfferingthe
ability to insert new ones. At the top left corner of each card the user hessado the number of
pageviewsvhich is a useful metric demonstrating the relevance of the tool through its traffic
while other relevant information appears bellow the image of the prodUgton selection of the
GFRR ySgé¢ o0dzit2y datéentdzioniRiguredl). RidtsddtiangwelRtod 2 |
frequently asked questionguide user®n how to fill in the factsheet (to be further explained in
4.6). Uponsubmission of the form, the data are automatically validated and in case of rule
violations (e.g. wrong data type or missing mandatory information) the user is notified and
requested to correct the form and resubmit.

To ensure thathe data of a tool, prodct or serviceare up-to-date, a data manager iappointed
OKNRdzZAK (GKS & O2y il orin TRSIAtA mMaha@er of & Badicth caryeay (1 K S
appoint another person to become data managethair place, by selecting them in the product
edit page Thenew person to be appointed has to be related to one of the organizations that the
previous data manager is affiliated to. By transferring the data management to another person,
the previous data manager, automatically loses this role.
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