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1 Executive summary  
The DigiCirc project aims to boost the circular economy using digital tools, by supporting innovative SMEs in the 

development and marketing of solutions based on circular value chains through three acceleration programs on the 

following themes: "Circular City", "Blue economy" and "Bioeconomy". DigiCirc will offer to the SMEs four DigiCirc 

Digital Tools to support them in the development, demonstration and commercialization of their solutions. The focus 

of this report is one of the data-use facilitation tools of DigiCirc, namely the Circular economy data hub (CE data hub)1, 

a multisource repository hosting geo-reference data and making them accessible to users.  

This document outlines the design and development 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 end 

users. The approach for identifying and collecting the data populating 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 the 

services required for the tool is analyzed. 

  

 
1 The first name of the tool - Geolocation of materials - has been changed to Circular economy data hub to reflect more accurately 
its aim. 
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2 Introduction 
The DigiCirc project aims to develop digital platforms to streamline data analysis and processing, and provide relevant 

datasets of real-world test beds for each accelerator. In order to achieve that, the Circular economy data hub digital 

tool provides an interactive platform where several 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 various 

formats that may be useful to the users. Furthermore, the users have access to an easy-to-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 exploit the datasets either 

by exporting them from the user interface or by using a RESTful API. Currently, the CE data hub provides information 

originating from many different sources, expanding under several different sectors. The acquired datasets are made 

publicly available for access and download. The retrieved information can be used for various purposes, such as: 

i. the production of value-added solutions, 

ii. training neural networks, 

iii. calibration or visualization purposes, 

iv. discovering insights based on big data analysis that can 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 detail. First of all, the 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 data 

hub currently. After that, the main features and functionalities of the tool are presented in detail, accompanied by 

screenshots of the CE data hub. Section 4 contains the outline of the updated system architecture that supports the 

CE data hub with a description of its subsystems. The hardware and software requirements are presented in section 5 

and the document 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 economy model 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 circular 

economy by improving decision-making based on data insights2. Despite the availability of information in the form 

of open data, one of the major 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 mostly 

inaccessible and unattainable information sources.  

 

 

 

 

 

 

 

The challenge of the CE data hub is to collect and centralize the available data, and make this information readily 

available to the user through 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 being 

decentralized into small data hubs and will fall under the big CE data hub umbrella. The main objective of the hub is 

to offer SMEs, a centralized, expedite access to valuable resources that is often key to realizing value-added solutions 

enabling circular economy. 

In particular, the CE data hub is an automated data acquisition and pre-processing system, acting as a multi-source 

repository of information and measurements derived from instruments located directly at the point of interest. The 

hub is offering automated discovery, retrieval, harmonization and transformation services, collecting geospatial data 

from a wide range of sources: acquired from sensor networks, open data platforms, government repositories, citizen 

observatories and many others. The acquired information is made available for use in the data hub and where 

ƴŜŎŜǎǎŀǊȅΣ ƛƴƎŜǎǘŜŘ ƛƴǘƻ ǘƘŜ ƘǳōΩǎ ƻǿƴ ŘŀǘŀōŀǎŜ ǘƻ ōŜ ŀŎŎŜǎǎƛōƭŜ ǘƻ ǘƘŜ ǳǎŜǊǎ ƛƴ ŀ ŎƻƳōƛƴŜŘΣ ǳƴƛŦƻǊƳΣ ŀƴŀƭȅǘƛŎŀƭ 

environment. 

The CE data hub tends to the needs of non-technical managers but it is mainly oriented for programmers. More 

specifically, the hub is offering to the managers a user-friendly environment, with intuitive search and filtering 

options, providing small descriptions of each information source available and details such as latest dataset update 

and also the ability of dataset-preview 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 programming 

skills, to access the data in the hub. Through the environment the programmer can acquire all the necessary 

documentation on the methods to access all the available datasets, including examples of dataset requests, filters 

and several other options to facilitate the programmer. 

Currently, the hub integrates 59 datasets, from 10 different data sources and will be extended during the course of 

the project to include many more.  

The Circular economy data hub can be accessed at: https://datahub.digicirc.eu/ 

 

 

 
2 https://www.europeandataportal.eu/ 

Figure 1: From clustered data hubs to centralized information structures 

https://datahub.digicirc.eu/
https://www.europeandataportal.eu/en/highlights/open-data-and-circular-
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3.1 Data included in the hub 

In order to populate the CE data hub, the first step is to identify data sources that provide insights to support circular 

economy regarding, for example, food production, use of resources or reducing pollution. For the first version of the 

CE data hub, the focus of data sources identification shifted to the domain of Circular cities, that is the domain of the 

first open call of DigiCirc. The initial data sources research and identification was based on the sectors that were 

defined in the challenges of the first accelerator, namely Buildings and construction, Plastics, Food, Energy and 

Water. Furthermore, a template was created to identify and qualify the most appropriate datasets provided in the 

data sources, that are relevant 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 expertise 

in the domain of Circular cities. This process will be described in detail in D3.2 Circular cities testbed dataset. The 

resulting datasets are included in the CE data hub and they fall under the following sectors: Air quality, Buildings and 

construction, Energy, Mobility, Soft mobility, Waste management and Water.  

Currently, the hub integrates datasets from the following data sources3: 

¶ Open Data of the City of Paris 

¶ hǇŜƴ 5ŀǘŀ ǇƭŀǘŦƻǊƳ ƻŦ ǘƘŜ OƭŜ-de-France region 

¶ hǇŜƴ 5ŀǘŀ bŜǘǿƻǊƪ 9ƴŜǊƎƛŜǎ όh5w;ύ 

¶ Paris Saclay Open Data portal 

¶ Open platform for French public data 

¶ Open data portal of the Toulouse metropolis 

¶ Open data Hauts-de-seine 

¶ Open data portal of the Republic of Bulgaria 

¶ LǊŜƭŀƴŘΩǎ ƻǇŜƴ Řŀǘŀ ǇƻǊǘŀƭ 

¶ Poland's Open Data Portal 
 

The hub delivers each dataset in one or multiple formats and it is accompanied by metadata, additional information 

that describe the dataset. In particular, the following information is collected and displayed for each dataset: 

Á Title of dataset 
Á Description 
Á Keywords 
Á Domain 
Á Sector 
Á Organization 
Á Language 
Á Access level 
Á Geographical area 
Á Date of creation 
Á Date of latest update 
Á License 
Á Link to original source 
Á Revisions of dataset 

 

 

 

 

 
3 With the support of Sofia Knowledge City and Baltic Eco-Energy Cluster, we were able to identity open data in Europe. 

https://knowledgesofia.eu/en/
https://www.imp.gda.pl/en/beec/
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3.2 Main features of the Circular economy data hub  

3.2.1 Structure 

Dataset: ¢ƘŜ Řŀǘŀ ǇǳōƭƛǎƘƛƴƎ ǳƴƛǘ ƛƴ ǘƘŜ /9 Řŀǘŀ Ƙǳō ƛǎ ŎŀƭƭŜŘ άŘŀǘŀǎŜǘέΦ ! ŘŀǘŀǎŜǘ ƛǎ ŀ parcel of data - for example, it 

ŎƻǳƭŘ ōŜ ǘƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ŎŀǊ ǎƘŀǊƛƴƎ ǎǘŀǘƛƻƴǎ ƛƴ ŀ ǎǇŜŎƛŦƛŎ ŎƛǘȅΦ ! ŘŀǘŀǎŜǘ Ŏƻƴǎƛǎǘǎ ƻŦ άƳŜǘŀŘŀǘŀέ ŀƴŘ ŀ ƴǳƳōŜǊ ƻŦ 

άǊŜǎƻǳǊŎŜǎέΣ ǿƘƛŎƘ ƘƻƭŘ ǘƘŜ Řŀǘŀ ƛǘǎŜƭŦΦ 5ŀǘŀ ŦƻǊƳŀǘǎ Ŏŀƴ ƛƴŎƭǳŘŜ /{± ƻǊ 9ȄŎŜƭ ǎǇǊŜŀŘǎƘŜŜǘǎΣ ·a[ ŦƛƭŜΣ t5C documents, 

image files, linked data in RDF format etc. A dataset can contain any number of resources. 

Metadata: άaŜǘŀŘŀǘŀέ ŀǊŜ ƭƻƻǎŜƭȅ ŘŜŦƛƴŜŘ ŀǎ άŘŀǘŀ ŀōƻǳǘ ŘŀǘŀέΦ aŜǘŀŘŀǘŀ ŘƻŎǳƳŜƴǘ ŀƴŘ ŘŜǎŎǊƛōŜ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ŀ 

specific dataset (i.e. the who, why, what, when 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 economy, 

Bioeconomy. For the first version of the data hub, the datasets are in the Circular cities domain.  

Sectors: Each domain consists of sectors for further categorizing 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 users 

search and access data thematically. 

Administrator: The data hub has an administrator who 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 to 

register. The administrator 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.  

 

Figure 2: Structure of the Circular economy data hub 
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3.2.2 Welcome page 

 

Figure 3: 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 page, 

the Domains page, the Sectors page and the About page. The main feature of the welcome page is the Search 

ŦǳƴŎǘƛƻƴŀƭƛǘȅΣ ǘƘŀǘ ŘƛǊŜŎǘƭȅ ǇǊƻŘǳŎŜǎ ŀ ƭƛǎǘ ƻŦ ŘŀǘŀǎŜǘǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǳǎŜǊΩǎ ǎŜŀǊŎƘ ƛƴǇǳǘΦ ¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǘŀƎǎ ŀǊŜ 

available under the search bar, directing the 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 links 

to respective domain pages are included.  

3.2.3 Domain  

The ǳǎŜǊ Ŏŀƴ ƴŀǾƛƎŀǘŜ ǘƻ ǘƘŜ 5ƻƳŀƛƴǎ ǇŀƎŜ ƻŦ ǘƘŜ Řŀǘŀ Ƙǳō ōȅ ǎŜƭŜŎǘƛƴƎ ά5ƻƳŀƛƴǎέ ŦǊƻƳ ǘƘŜ ƳŜƴǳ όFigure 4). Each 

domain has a dedicated page, where users can find information ŀōƻǳǘ ǘƘŜ ŘƻƳŀƛƴ όǘŀō ά!ōƻǳǘέύΣ ǎŜŀǊŎƘ ǿƛǘƘƛƴ ƛǘǎ 

ŘŀǘŀǎŜǘǎ όǘŀō ά5ŀǘŀǎŜǘǎέύ ŀƴŘ ƭƻƻƪ ŀǘ ǘƘŜ ƭŀǘŜǎǘ ŀŎǘƛǾƛǘƛŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ŘŀǘŀǎŜǘǎ ƻŦ ǘƘŀǘ ŘƻƳŀƛƴ όǘŀō ά!ŎǘƛǾƛǘȅ 

Streamέύ όFigure 5). 

 

Figure 4: Domains page 
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Figure 5: Page of Circular cities domain 

3.2.4 Sector  

In the CE data hub, the user will find different sectors related to the certain thematic aspects of the three DigiCirc 

ŘƻƳŀƛƴǎΣ ōȅ ǎŜƭŜŎǘƛƴƎ ά{ŜŎǘƻǊǎέ ƛƴ ǘƘŜ ƳŜƴǳ όFigure 6). Each sector has a dedicated page, where users can search 

ǿƛǘƘƛƴ ƛǘǎ ŘŀǘŀǎŜǘǎ όǘŀō ά5ŀǘŀǎŜǘǎέύ ŀƴŘ ƭƻƻƪ ŀǘ ǘƘŜ ƭŀǘŜǎǘ ŀŎǘƛǾƛǘƛŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ŘŀǘŀǎŜǘǎ ƻŦ ǘƘŜ ǎŜŎǘƻǊ όǘŀō ά!ŎǘƛǾƛǘȅ 

Streamέύ όFigure 7). 

 

Figure 6: Sectors page 
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Figure 7: Page of Waste management sector 

3.2.5 Search for datasets  

¢ƻ ŦƛƴŘ ŘŀǘŀǎŜǘǎ ƛƴ ǘƘŜ /9 Řŀǘŀ ƘǳōΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ǘȅǇŜ ŀƴȅ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǎŜŀǊŎƘ ǿƻǊŘǎ όŜΦƎΦΣ άǿŀǘŜǊέΣ άǊŜŎȅŎƭŜέΣ ŜǘŎΦύ 

in the search box on any page. The CE data hub will then return all corresponding search results as a list (Figure 8).  




























