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1 Executive summary

The DigiCirc project aims to boost the circular economy using digital tools, by supporting innovative SMESs in
development and marketing of solutions based on circular value chains tliroaglacceleration programs on the
following themes: "Circular City", "Blue economy" and "Bioeconomy". DigiCirc will offer to the SMEs four DigiC
Digital Tools to support them in the development, demonstration and commercialization of their solutionsu3he foc
of this report is one of the datase facilitation tools of DigiCirc, namely @iecular economy data h§BE data hub)

a multisource repository hosting geeference data and making them accessible to users.

This document outlines the design arel/dlopment process for the Circular economy data hub, which considers the
User needs and ensures that the tool will be tailored to the three domains of the project and will be of value to er
users. The approach for identifying and collecting the datalptpg the CE data hub is also presented. The main
features of the CE data hub are described and displayed in detail and the updated system architecture to support
services required for the tool is analyzed.

! The first name of thtool - Geolocation of materialdhas been changed to Circular economy data hub to reflect more accurately
its aim.
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2 Introduction

The DigiCirc project aimsdevelop digital platforms to streamline data analysis and processing, and provide relevant
datasets of realvorld test beds for each accelerator. In order to achieve thaiCtramular economy data hutigital

tool provides an interactive platform wherevseal types of heterogeneous open datasets received from a wide
range of sources are available. The platform provides the available information in a combined environment, in variot
formats that may be useful to the users. Furthermore, the users havesaccan easyo-use Interface and they

are able to visualize the information in multiple ways before they select the ones more suited to their needs.

The objective is to assist users with the development of products and services, which will expltastts diher

by exporting them from the user interface or by using a RESTful API. Culrei@l data hub provides information
originating from many different sources, expanding under several different sectors. The acquired datasets are mac
publicly aailable for access and download. The retrieved information can be used for various purposes, such as:

i. the production of valu@dded solutions,
ii.  training neural networks,
iii. calibration or visualization purposes,

iv.  discovering insights based on big data anatlyaiscan combine observations, time and geolocation
information, etc.,

v. services of operational monitoring, warning and reporting to public institutions or businesses.

In section 3 of the document, the Circular economy data hub is described in detaif. &lrghe aim of the tool and

the target users are presented and following that and then the focus shifts to the data that are available in the CE d
hub currently. After that, the main features and functionalities of the tool are presented in detaimpanied by
screenshots of the CE data hub. Section 4 contains the outline of the updated system architecture that supports 1
CE data hub with a description of its subsystems. The hardware and software requirements are presented in sectic
and thedocument concludes with section 6, where the hub expandability and the next steps are presented.
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3 Circular economy data hub

The circular econoymodel is based on the reuse of resources (e.g., products, materials), the regeneration of natural
systems and the reduction of waste and pollution. Open data can provide solutions to achieve the goals of circul
economy by improving decisionaking based on data insight®espite the availability of information in the form

of open data, one of the ajor problems is that the information is decentralized. Practically every new project or
initiative creates a small information hub to serve its needs. This clustering, leads to data fragmentation, and most
inaccessible and unattainable information sestc

; / ’” ( 1%.
e /J{-)‘"\"}vﬁ-\ .-

[ A ) e

Figurel: From clustered data hubs to centralized information structure:

The challenge of the CE data hub is to collect and centralize the available data, and make this information read
available to the usahrough a convenient and friendly user environment. In order to achieve this, the first step is to
unify the available data sources such that to create a single access data point, so the data will cease beit
decentralized into small data hubs and willgalder the big CE data hub umbrella. The main objective of the hub is
to offer SMESs, a centralized, expedite access to valuable resources that is often key to realizigedlselutions
enabling circular economy.

In particular, the CE data hub isartomated data acquisition and ppeocessing system, acting as a rasitiirce
repository of information and measurements derived from instruments located directly at the point of interest. The
hub is offering automated discovery, retrieval, harmonizatimhtransformation services, collecting geospdtidh

from a wide range of sources: acquired from sensor networks, open data platforms, government repositories, citize
observatories and many others. The acquired information is made available fortheedata hub and where
ySOSaalNE: Ay3aSadSR Ayda2 GKS KdzoQa 2¢y RIEFEGFOoFAaS G2
environment.

The CE data hub tends the needs of nostechnical managers but it is mainly oriented for programmerseMor
specifically, the hub is offering to the managers a-frimdly environment, with intuitive search and filtering
options, providing small descriptions of each information source available and details such as latest dataset upda
and also the abilityfodatasetpreview and visual representations of datasets. At the same time, the hub exposes
fully documented API services for data provision, allowing any programmer possessing with only basic programmil
skills, to access the data in the hub. Througheheironment the programmer can acquire all the necessary
documentation on the methods to access all the available datasets, including examples of dataset requests, filte
and several other options to facilitate the programmer.

Currently the hub integrate 59 datasets, froml0different data sources and will be extended during the course of
the project to include many more.

The Circular economy data hub can be accessédias.//datahub.digicirc.eu/

2 https://www.europeandataportal.eu/
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3.1Datancluded in the hub

In order to populate the CE data hub, the first step is to identify data sources that provide insights to support circula
economy regarding, for example, food production, use of resources or reducing pollution. For the first vérsion of
CE data hub, the focus of data sources identification shifted to the donGiircolar citiesthat is the domain of the

first open calbf DigiCirc. The initial data sources research and identification was based on the sectoesethat w
defined in the challenges of the first accelerator, namely Buildings and construction, Plastics, Food, Energy al
Water. Furthermore, a template was created to identify and qualify the most appropriate datasets provided in the
data sources, that are levant to the domain of Circular cities. For the data sources identification and the datasets
qualification through the template, guidance and assistance was provided by the Cluster partner with the expertist
in the domain of Circular cities. This procedsbe described in detail ID3.2 Circular cities testbed datas€he
resulting datasets are included in the CE data hub and they fall under the following #éctprality, Buildings and
construction, Energy, Mobility, Soft mobility, WasienagementindWater.

Currently, the hub integrates datasets from the following data sotirces

Open Data of the City of Paris
hLSy 5 4 LI} deFfagctldegioa T G KS Of S
hl)Sy 5FaGF bSGe2N] 9YSNHASA 6h5w; 0

Paris Saclay Open Data portal

Open platform folFrench public data

Open data portal of the Toulouse metropolis

Open data Hautde-seine

Open data portal of the Republic of Bulgaria
LNBflyRQa 2Ly RIFGF LE2NIIf
Poland's Open Data Portal

= =4 =8 -4 -4 -8 _a_°a_°a_-2°

The hub delivers each dataset in one or multiple formats anddt@mpanied by metadata, additional information
that describe the dataset. In particular, the following information is collected and displayed for each dataset:

Title of dataset
Description
Keywords

Domain

Sector

Organization
Language

Access level
Geograplcal area
Date of creation
Date of latest update
License

Link to original source
Revisions of dataset

T v v I I I I I D D D D D D

3 With the support of Sofia Knowledge CiandBaltic Eceéznergy Clustewewere able tddentity open data in Europe
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3.2Main features of the Circular economy data hub

3.2.1Structure

Datasett KS RI G LJzf AaKAYy3 dzy Al Ay (K Spacedof dula forlexamplepit A &
O2dzf R 6S (GKS t20FrGA2ya 2F OFNJ aKINAyYy3 adrdAizya Ay
AGNB&2dz2NDOS&dé€r gKAOK K2fR GKS RIFEGlIF AGaSt To 5doduments2 NI |
image files, linked data in RDF format etc. A dataset can contain any number of resources.

Metadata:d a SG I RFGF ¢ T NB t22aSteé RSTAYSR Fa aRFOGF | 02dzi
specific dataset (i.e. the who, why, whahen and where) that allow understanding of the physical format, content
and context of the data. The metadata accompanying each dataset are described in Chapter 3.1.

Domain: The datasets are assorted in one of the three DigiCirc domains, i.e., Circular cities, Blue econom
Bioeconomy. For the first version of the data hub, the datasets are in the Circular cities domain.

SectorsEach domain consists of sectors for furthategorizing the datasets in the data hub. Each dataset may
belong to one or more sectors. Currently seven sectors are available and they represent a simple way to help use
search and access data thematically.

Administrator;The data hub has an adminigtsawho is responsible for managing the content, managing the users
and allocating editing authorization rights to the users.

User:The CE data hub can be publicly accessed but if a user wants to contribute by uploading data they have
register. The admistrator will authorize the user to upload data related to a specific domain, by assigning the role
Editor to them.

The following diagram depicts the structure of the Circular economy data hub schematically.

CE data hub
Administrator
registered User

\‘ .- = "1 with Editor role
create & manage PN
Datasets

, - [ registered User ]
~

add Domains, add .
Sectors, manage user -l
roles and access

View private datasets of the
Domain, follow Domains,
Sectors, Datasets

PR [non-registered User J
7/

View public datasets of all
Domains and Sectors

<’

Figure2: Structue of the Circular economy data hub

5 : -
DIGICIRC



D3.5: Circular economy data hub

3.2.2Welcome page

20
DIGICIRC

Datasets Domains Sectors About

Circular economy data

Autonomous Cities Mobility ~ Waste management

3 7

DOMAINS SECTORS

WELCOME TO CIRCULAR ECONOMY DATA
HUB

DigiCirc aims to empower SMEs to leverage digital technology as a key enabler for innovative circular

services, processes and business models.

Circular Cities Bio Economy Blue Economy
Cities can drive the circular economy agenda EU’s ambitions to become the world’s first Blue economy aims at fostering sustainable
forward to unlock economic, environmental carbon-neutral region by 2050 will require a development of maritime sectors, promoting
and social benefits. Emerging industries switch from an economy dependent on fossil growth and innovation, safeguarding healthy
include waste management, mobility raw-materials to a bioeconomy, hamessing seas and their ecosystems. ICT allows for
renewable energy, logistics, urban agriculture the production and processing of renewable synergy and linkages across established
etc raw materials sectors

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

innovation programme under grant agreement No 873468,

Figure3: Welcome page of the Circular economy data hub
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The welcome page of the CE data hub includes a menu for allowing the user to easily navigate to the Datasets pa
the Domains page, the Sectors page and the About page. The main feature of the welcome page is the Sear
FdzyOuA2yl tAGes GKIG RANBOGEE& LINPRdzOSa | tAad 2F RE
available under the search bar, diraectithe user to the datasets related to those keywords. Statistics about the data

hub are included in the next part of the page. Furthermore, descriptions about the three DigiCirc domains and link
to respective domain pages are included.

3.2.3Domain

Thedza SNJ OFly yIF@A3AFGS (2 GKS 52YIFAya LI 3IS 2Fgure)KEachR 1 G |
domain has a dedicated page, where users can find informatior®2 dzi G KS R2YFAYy oidl o a!
RIFGFrasSada oGFo as5FaGrasSiacdo FyR 221 +d GKS t1GSaid
Streang U(Figudeb).

Datasets Sectors About
DIGICIRC

# Domains
© What are DigiCirc Domains?

DigiCirc aims to bring digitization and o e Q
facilitate the development of new value
chains in three established circular

industries: circular cities, blue economy, 3 domains found Orderby:  NameAscending v

and bioeconomy.

Circular

Blue Economy

Bioeconomy Cities can drive the circ
: Blue economy aims at f AEECORGH AR

EU’s ambitions to beco ostering sustainable de L,

me the world's first carb velopment of maritime ::’Vc'a

on-neutral region by 20 sectors

S0 will 59 Datasets

Figure4: Domaingage

12 %0
DIGICIRC




D3.5: Circular economy data hub

fo
DIGICIRC

# Domains = Circular Cities

Datasets Domains Sectors About Search Q

i Datasets @ Activity Stream © About

Search datasets... Q

Circular Cities
Cities can drive the circular economy age 59 datasets found Orderby:  Relevance v

nda forward to uniock economic, environ
mental and social benefits. Emerging indu
stries include waste management, mobilit
Yy, renewable.

Breakdown of green gas potential by 2050 by department

read more
This data set presents the breakdown by depariment of the green gas potential by type of resource and by sector in France by
2050. The hypotheses and the context of the study.
Followers Datasets
0 59 [osv Json s T oeosson T s [ an
Br 1 of ic di: ion potentials by 2050 by canton - Decree No. 20...
T Domains o . ) N
This dataset presents the distribution by canton of the methanization potentials envisaged by 2050 in metropolitan France. For
Circular Cities @ greater clarity, the cantons are understood to be
[ osv Json s T oeosson T s [
T Sectors
Real-time éCO2mix consumption data for metropolitan areas
Energy €D
This dataset presents the consumption of metropolitan areas at a quarter of an hour's pace from the
Soft mobility m &CO 2 mix application . These data come from the telemetry of the works

o5y T sson L x5 J oeosson [ sve Lian ]

Waste management E)

Figureb: Page of Circular cities domain

3.2.4Sector

In the CE data hub, the user will find different sectors related to the certain thematic aspectshoée¢hBigiCirc

R2YlFAyas o0& aSsSft SOi ARgHes)dEadh Gactdridiséa detligated pfage, wreBeyuders @an search
GAGKAY AGa RIFEGF Azl olil o0 kS il BSA & 10O NVRAGASE NBTE I
Streant U(rigude?).

7o
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# Sectors

Datasets Domains Sectors About

© What are DigiCirc Sectors?

Each one of the three DigiCirc domains
consists of sectors, in which the datasets
are categorized thematically.

Q

7 sectors found Orderby: =~ NameAscending v

Air quality
4 Datasets

Energy Mobility
17 Datasets 3 Datasets

Building and
construction
6 Datasets
Soft mobility
14 Datasets Waste

management
13 Datasets

Water
2 Datasets

Figure6: Sectorpage
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Figure7: Page of Waste management sector

3.2.5Search for datasets

¢2 FTAYR RIGFrasStda Ay GKS /9 RIGE KdzoX GKS dzaSNJ OFy
in the search box on any page. The CE data hub wiltehem all corresponding search results as aHigfe8).
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