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EXECUTIVE SUMMARY

This deliverable presents the development of the TRAILS poriattps://portal.trails -project.eu),
highlighting its implemented features, technical components, and interactive dashboards. As a
Software as a Service (SaaS) platform, the TRAILS portal brings together diverse datase
interactive visualizations, and APdbased data extraction services to support evidencebased
policymaking in the areas of employmentskills dynamics andeducation.

Building upon the design and architecture outlined in Deliverable D7..f NE] A NE|L
GYl qcalWc! ARERqUAgea |l IAW It RN thidldotumanRdetajls) thd teéchnikal
implementation and current functionality of the TRAILSportaltOlWl f q W T 3t H#I RAL
infrastructure, entity-relationship model, containerized deployment setup, and rolebased

access control. Special focus isalso given to theportalk + We t IJI WU¢2RNE qRYUS

of generic pages, profile settings, and accesto available datasets.

The deliverable also showcases the dashboards that have been developed for five core datase
(EULFS, ESJS, AES, HFCS, SILC) and ski#ls mismatch indicators. These dashboards offer
cross-country comparisons, demographic filters, and dynamic visualisations tailored to usdr K
needs.

In addition, the document introduces the TRAILS data extraction mechanisms, including the
structured download options and the programmatic access through the publicly documented API.
The deliverable covers also the mobileapplication, with its role in ensuring crossplatform
accessibility and seamless integration with the web portal.Finally, it outlines the integration
milestones achieved so far and sets the stage for the validation procedures to lmempleted in the
next phase (D7.3bf NE] A NERY OHALWEY 0 ®RILG ¥ Wn RUc)I W2 131 1
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1. PURPOSE OF THE DELIVERABLE

This deliverable documents the implementation of the TRAILS portal, representing a key milestone
in the transition from system design to an operational portal. Building upon the architectural and
design specifications defined in D7.1, this report presentshe TRAILS portal as a functional software
as-a-service solution that integrates data and visualization tools to support evidencéased
policymaking in the fields of skills match, education, and labour marketlynamics.

N6 JWNA fxEWGY!l qc¢aWéct WHRIWIUW ¥2130YGUT WqYWG!I Y2RT JWe
insights, enabling structured access to core datasets and analytical outputs produced across the

Gl YTUHqKk!t Ws YI t WGe HE ¢ NIJt OWN dolebasélatiddss) apmirbl,cartiogpRt@ I WT ¢t 6
extraction mechanisms, the portal supports the exploration of skills mismatches, labour market

dynamics, vocational education and training (VET) outcomes, and broader socioeconomic

indicators at European, national, and @&mographic levels. The portal is designed to serve
policymakers, researchers, stakeholders, and the general public, ensuring accessibility while

maintaining data integrity and security.

This deliverable focuses on the technical implementation of the TRAILS portal, detailing its system
architecture, containerized deployment, entity relationship structure, and user navigation flows. It

further describes the implemented dashboards, data acces mechanisms (downloadable datasets

and Application Programming Interface APIg) and the integration milestones achieved during the

project lifecycle. In line with Task 7.2, the report also addresses system verification activities,
demonstrating that theimplemented functionalities satisfy mostly the functional and requirements

defined earlier. Finally, this document presents the complementary smartphone application
TRHW200YGUT WaqYWRFqUUT Wq6WWGY!I qcdkt WeHHII T RARGIRq! We¢
devices.

This deliverable builds directly upon the architectural specifications presented in Deliverable D7.1
and marks the transition from planning to implementation. While D7.1 outlined the system blueprint
and integration roadmap, D7.2f NE] A NE Wf f dodliNed orf the Elélabprhentofithe
TRAILS portal, documenting its current capabilities, technical features, and navigation structure.

The work under Task 7.2 remains closely aligned with the results and outputs of Work Packages 1 to
6, as these continue to inform the content, functionality, and visualisation logic of the portal. Thus,
the datasets, research findings, and analytical frameorks developed across the technical work
packages are progressively integrated into the portal, shaping both the dashboards and the data
extraction functionalities.
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2. OVERVIEW OF THERAILS PORTAL

N6 Rt Wt DHqRYUWGI Y2RT IJt We Wl DR GWY nWq6 WWGI YGYt T WGY I
cases, and requirements previously discussed in D7.1

The TRAILS portal architecture consists of four main components: (a) Data Storage, (b) Data
Visualization, (c) Data Extraction, and (d) Users and Roles. Each component is responsible for a
distinct set of functionalities related to data management, data pesentation, data dissemination,
and user interactions, respectively.

Figurelillustrates these four components and their interconnections (blue arrows), highlighting how

data flows among them. In addition,Figure 2 presents the technologies used in each component.

NYNDU@q6 Ul AWlqé 13t JWnRNa |l It WGI Y2RT DWad W 13¢T 131 Ws Raé WE |
the technology stack employed.

The Data Storage component
serves as the entry point for all

Data Storage
information required by the TRAILS / g \
portal. It hosts both external data l

CO||eCted or generated by TRA”_S Data Visualization Data Extraction Users and Roles
partners, and internal data related
to the portal itself (e.g., users, Figurel: Conceptual architecture of the TRAILS portal

dashboards). Data imported into
this component is made available to all other components.

The Data Visualization component receives the stored data to generate the visualization widgets and
present information through interactive dashboards. These dashboards, prepared by TRAILS
partners as part of various tasks/work packages, are designed to smmatically adapt when new data
become available.

Data Extraction Component and
Users and Roles Component

The Data Extraction component is

d'an responsible for disseminating data to
Dot oeorlon Compenent j go researchers or thirdparty services. It offers
w ——— two delivery formats: a humanreadable form

Apache (e.g., Excel files) and a machingeadable

Superset |-—— format (e.g., JSON).
M PostoreSOL Finally, the Users and Roles component

manages user permissions within the portal.
It implements a role-based access control
(RBAC) mechanism to ensure that each user

Figure2x FON A f x EBt IOGY | q¢ G tORY UFIJ has access to the functionalities appropriate
proposed technologies to their role.

Structured Data

Data Storage Companent

10
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The TRAILS portal implements a RBAC system with three user roleR) Visitor, Administrator, and

Super Administrator. Visitors can browse the portal, interact with dashboards, and download

datasets after registration. Administrators are responsible for uploading data and creating
dashboards, while Super Administrators, menbers of the development team, have extended

Gl RZRUONUNUY WqYWY2UI1 + DUWaqSWIWGY! qedkt WY2WU1 ¢cdtAllne UrqF
detailed table with all capabilities per wser role is provided in Deliverable D7.1.

Regarding the use cases (UC), which describe the specific actions each user role can perform on the
portal, a total of twenty-eight use cases have been identified across five categories. Table 1 presents
the number of use cases in each category, while a coplete list is available in D7.1.

Tablel: NA f xEkt WGYIl qé¢dlWet DWHAHEE Wt Wt RUWAE qUNY ! Rt b
bdzyo SNJ 2 ¥

0 a
51401 AydSNF O n
5FraKo2FNR Ayl P
5F4F SEGNI OGA c
{ dzLJLI2 NIl FyR ¥ H

Finally, forty system requirements were defined in total: twentyseven functional requirements (FR)
and thirteen non-functional requirements (NFR).Functional requirements describe what a system
must do. They define the specific features and interactions that the system must support in order to
meet user needs, such as data processing, user authentication, report generation, or dashboard
visualization. Non-functional requirements, on the other hand, describe how well the system must
perform its functions. They capture quality attributes and constraints like performance, reliability,
scalability, security, usability, and maintainability, ensuring that the system operates effectively and
delivers a consistent user experience beyond its basic functionality.

11
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3. TECHNICAL DETAILS OF THE TRAILS
PORTAL

This section presents the technical details of the TRAILS portal, such as the entity relationship
diagram (ERD) which provides an overview on how the portal organises its data, and the
containerization principles that explain how the differentservices of the system are integrated to
implement a solid and robust solution.

3.1ENTITY RELATIONSHIP DIAGRAM

TheERDof the TRAILS portal is a critical component in understanding the database structure and
the relationships between key entities.It provides a simplified representation of the core database
structure behind the TRAILS portal. It also outlines how different components, such as users, their
preferences, demographic information, and available datasets, are related to one another. Théna
of this section is to present a higHevel, understandable view of how the portal manages user data
and dataset access, wihout exposing internal complexities.

;P” ; ; '; Figure 3 presents the
S - — e TRAILS portal ERD,
A —— v o swerpton s while Table 2
deted_iae (gare S dta on) summarizes the
"""""" e iekephone sirng) purpose and the
e e Frs e structure of each entity

e onel in the TRAILS portal

F— e database and how they
P o T are  interconnected,
o user rfeenc) providing a  user

T centered view of data

“(’ | management.

marital_status (string)

employment_status (string)

income_group (string)

household_members (string)
User Settings
P o
FK USER (reference)

receive_updates (string)

provide_feedback (string)

Figure3: TRAILS portal Entity Relationship Diagram
_________________________________________________________________________________________________________|

12
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Table 2: Description of the TRAILS portal ERD

LINBEaSyia Sk OK NB Btm & Linked to User Profile,
U2Nba O2NB | OO2dzyu [ UserDemographics,
Ay Of dzZRA Yy 3 dza S 8k 6t YLS i1 25| and User Settings (1:1).

Contains additional account details such as profile
User Profile image, consent date, deleted status, and user type
(e.g., admin,visitor).

{G2NBa RSY23IAN)ILKAO |

Each profile is linked to
one User.

y O

I ol A~ A z - ., % . - -

L Aoy INB I SRdOFGAzy f§@§ Sachrecordisinkedio
AyO2YS 3INRdzLIE YR K2 dz '

. A/ I LJG dzNB & dzda SNJ LINB F S NI Each record is linked to

L aSNJ {

dzLJRI 6§ S& 2NJ LINR GARAY 3 | oneUser.

I 2yilAya YSGFREGE FyR '“de‘?f‘?”ge{‘“’g”tse"
5FGFaSilrgratrots Ay GKS L2 NI Zggg;';isigna‘:;edvia
RSAONALIGAZ2YS yR REFEOF (coioes.

To ensure a consistent, portable, and easily maintainable deployment environment, the TRAILS
portal adopts a containerbased approach using Docker. Containerization enables the
encapsulation of application components together with their dependencies, runtime, and
configuration settings, while this approach eliminates systemlevel incompatibilities, simplifies
deployment workflows, and ensures that theportal behaves identically across development,
testing, and production environments.

The use of Docker is particularly suitable for multservice architectures such as the TRAILBortal,
where several interconnected components (web application, database, visualization service,
reverse proxy, and caching layer) must coexist and communicate reliably. By leveraging Docker
Compose, the portal achieves the orchestration of all required services in a reproducible,
automated, and scalable manner.

Docker was selected as the deployment solution for the TRAIrtal due to its ability to provide a
portable, consistent environment across local machines, onpremises servers, and cloud
infrastructures without requiring system-specific adjustments. Each service runs in its own isolated
container, preventing dependency caflicts and ensuring clean separation between components.
Theportal can be scaled easily by adding new services with minimal configuration changes, while
maintenance becomes simpler sinceupdates or replacements to individual services do not impact
the rest of the system. Additionally, Dockeccompose enables automation of the entire deployment

. _______________________________________________________________________________________________|
13
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process, allowing the portal to be launched with a single command and reducing manual
configuration and operational risks. The tightly controlled and fully documented environment further
ensures reproducibility across all installations.

3.2.1 Docker compose architecture overview

The TRAILS deployment uses a multiontainer architecture defined through a dockercompose
YAMLfile. This configuration orchestrates five core servicesA Django Web Application(Django
Software Foundation) a PostgreSQL Database, Apache Superséfpache Software Foundation)
Redis, and Nginx Reverse Proxy, all interconnected through a shared Docker network. The
architecture diagram is shown inFigure4.

Docker Host/ Virtual Private Server
—
. \______/
Django Web App
/' Port: 8000 PostgreSQL
\___/
rQo% Nginx
) Port: 80
End users <
Apache Superset .
Port: 8088 Redis
\____/

Figure4: Docker-based deployment architecture of the TRAILS portal

To provide a concise overview of the TRAILSortalk + LU # Y thasédRajdditecture, Table 3
summarizes the six core componentgfive services and one networkjlefined in the Dockercompose
configuration. Each entry highlights the purpose of the service, key functionalities, and essential
configuration aspects, offering the reader a clear and unified view of how thportalk + LWt IJ1 2 RH I}
interact within the Docker environment.

Table 3: Summary of docker compose services

P ! e I"‘ ~ . ;
WS MEISWALS] o 6 g 6 M L g 8 o

O2YLRYySY

Hosts the main TRAILS web application, built fron
local source code. It serves as the backend logic
manages static and media files, loads
environment variables, exposes port 8000, anc
depends on the PostgreSQL database for dat
storage.

280 ! LI
652 y3az

; R Provides persistent data storage for theportal,

t 2a 03N P < | using PostgreSQL. Data is stored in mounte
. 5Ful {0 L .

: I a volumes, and the service is accessed internally by

both Django and Superset.

. _______________________________________________________________________________________________|
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Offers visualization capabilities. Uses PostgreSQL
{ and Redis, loads configuration through volumes
and exposes port 8088.

Qx

' LJ OKS {(5FaGF A

Functions as an inmemory caching and message

WSRA& / Shak tAal brokering system required by Superset.

Acts as the entrypoint for external traffic, routing
requests to the Django application or Superset

DAY S WEE m Serves static/media files, maintains logs, and
exposes port 80 (http) and 443 (https).
5STAYySa GKS &Kl NBR

O2YYdzy AOF A2y FY2y3
bf;?izﬁlég . G2t dYSa SyadaNAy3 LISN
- RFdGFolasS FAtSaz adalid
baAyE f23a®

15



TRAIL
ol D7.2-INTEGRATE Il: TRAILS port

Enabling Data Analtics for Actians
19 Skift snortages & Mismatch

4. USER NAVIGATION

This section provides an overview of the user interface and navigation experience of the TRAILS portal
(https://portal.trails -project.eu). It starts with the TRAILS portal sitemap and continues to
presentation of each page.

Through a series of screenshots, it demonstrates how visitors and registered users interact with the
portalis main features, access datasets, explore interactive dashboards, and manage their account
preferences. The design prioritizes clarity and accessibility to ensure a smooth and intuitive user
experience across devices.

The sitemap of the TRAILS portal is presented ligure5. The portal is organized into three different
menus: the main menu, the secondary menu and the footer menu.

Homepage

| |

Main About } { Datasets J [SkillsMismatch ’

Menu

Menu

Secondary Datasets J [ Profile ] [ Login/Logout ]

A

Footer TermsandConditions} [ Contact ]

Menu

Figure5: TRAILS portal sitemap

The following subsectiors present the generic pages of the portal (e.g. homepage, profile page, etc)
and the various dashboards respectively.

Upon visiting the TRAILS portal homepage, depicted Figure 6, users are welcomed with a clean
and modern layout that highlights the purpose and functionality of th@ortal. The hero section at the
top introduces the TRAILS mission, key features of the portal, and entry points to explore data.

Below the hero section, users will find information of theportalk + WHY | YWY nn 13l RUNt AWt 2t
dashboards, data access, and information about the TRAILS project. The homepage serves as a
NeqUls ¢! WaYWags WWGYI qeidkt WAYUqUUqAWG! YAGYqRUNWAY q6 W
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'''''''

S =
Explore Interactive Dashboards Compare Labour Market Insights
Access Vocational Education Datas Extract & Download Data

Figure6: TRAILS portaHomepage

The footer of the TRAILS portal, presented ligure7, provides visitors with quick access to essential

information and resources. It includes navigational links to key pages such as the homepage, about

P JAQRYUAWE2¢ ROGCAHT W ¢q¢ AWe UT WHRYUqeARqWGeNUJOW TT RaR
the official website, and legal disclaimers including the privacy policy and terms of use.

Figure7: TRAILS portaFooter section

The About page of the TRAILS portal, presented fiigure 8, offers visitors an introduction to the
purpose, vision, and scope of the TRAILS project. It outlines how the portal supports the broader
goals of addressing skills mismatches and improving vocational education and labour market
outcomes across Europe.The page also highlights the key functionalities of the portal, such as
interactive dashboards and data access, while emphasizing the role of innovation and data
accessibility. Specifically, it provides access toaggregate secondary data from European surveys
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(e.g. EUSILC, ESJS, and EUFS TRAILS EU surveysincluding the request form for the original
surveymicrodata collected within the TRAILS project

Home > About Us

The TRAILS Project

Purpose of the TRAILS Portal

Figure8: TRAILS portahbout page

Figure9t 6 Yst Wad JWNWUWI ¢aWacec! YeqWYnilé Wet I kKt WGl YnROI1JWC
the usens profile picture, name, registration date, and contact information. Below, the user can edit

basic profile information, including first and last name, nickname, and profile image. The layout is
user-friendly and responsive, allowing quick profile updatesy clicking the Update Profile button.

Figure 10 presents the Profile tab where users can modify their personal identification information,
while Figure11 shows the Demographics tab where users can provide their background information.
This includes gender, age group, education level, marital status, employment status, income group,
and household size. This information supports research and statistical pumses while remaining
optional. In addition, Figure 12 displays the Settings tab, where users can manage communication
preferences. They can optin to receive updates about new featuresportal improvements, and
research findings. Additionally, users can consent to be contacted for voluntary surveys aimed at
portal improvement. Both options are optional and can be updated at any timd=igure 13 captures
the Emailchange tab which enables users to update their registered email address associated with
their TRAILS account, whileFigure 14 illustrates the Password reset tab, providing users with
guidance on how to securely reset their password. Finallyzigure 15 presents the APtoken tab. This
section allows users to retrieve their unique personal API token, which grants access to data through
the TRAILS API. The API Token can disaetrieved through asuccessful login using the TRAILS API

! More details in section5.2

. _______________________________________________________________________________________________|
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Home > profile

admin
Mambor sincor Augun 2025

CONTACT INFO:

Newslotter

Figure9: TRAILS portaProfile page

PROFILE DEMOGRAPHICS SETTINGS EMAIL CHANGE PASSWORD RESET API TOKEN
First name*

Admin

Last name*

Instrator

Nickname

admin

Image

Currently avatar.webp O Clear

Choose File  No file chosen

Update Profile

Figure10: TRAILS portaProfile page (profile settings)
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PROFILE DEMOGRAPHICS SETTINGS EMAIL CHANGE PASSWORD RESET API TOKEN

Which is your gender?* | --------- v

Which is your age group?* |-

Which is your education level?* | --------- v

Which is your marital status?® | -=-=--=---- v

Which is your employment status?® | --=------- v

In which income group you belong?* | ---=------ ~

How many people, including you, live in your household?* | -======-- v

Update Demographics

Figurell: TRAILS portadProfile page (demographics settings)

PROFILE DEMOGRAPHICS SETTINGS EMAIL CHANGE PASSWORD RESET API TOKEN
I agree to receive updates from the TRAILS project regarding new features, platform improvements, relevant data releases, and research findings.
I understand that | may withdraw this consent at any time through my user profile settings

| consent to being contacted by the TRAILS project team or its partners to provide voluntary feedback or participate in surveys that support the
improvement of the platform. | acknowledge that | can revoke this consent at any time.

Update Settings

Figure12: TRAILS portaProfile page (communication settings)

FILE DEMOGRAPHICS SETTINGS EMAIL CHANGE PASSWORD RESET APl TOKEN

Email address*

email@trails-project.eu

Update Email

Figure13: TRAILS portdProfile page (email settings)

PROFILE DEMOGRAPHICS SETTINGS EMAIL CHANGE PASSWORD RESET API TOKEN

To reset your password please follow the instructions presented here.

Figure14: TRAILS portaProfile page (password reset)
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PROFILE DEMOGRAPHICS SETTINGS EMAIL CHANGE PASSWORD RESET APITOKEN

You can use your APl Token to access the available data through TRAILS Portal API. Learn more about TRAILS AP here.

API Token

Copy To Clipboard

Figure15: TRAILS portaProfile page (API token settings)

Figure16 displays the Available Data page as seen by a logged user. The interface is expanded to
provide structured access to data organized intofour main categories: individuatlevel, household-
level, skills mismatch indicators, and country-level data. Each entryprovides direct download links

to aggregate outputs derived from the underlying datasets, ensuring consistency with the
visualizations presented in the corresponding dashboards Additionally, the page features a
dedicated section on the API, offering authenticated usersvith programmatic access to TRAILS
datasets. This section includes links to the Swagger Ul for interactive exploration and a
downloadable Postman collection for simplified API integration. This layout ensures both manual
and automated data access options are seamlessly available to gistered users.

On the other side, when a user is not logged into the TRAILS portal, the Available Data page presents
a brief overview of the datasets developed and collected within the TRAILS projeétigure 17). It
introduces the scope of the data and invites the users to create an accoutd unlock these extended
functionalities.

Available Data

Available data

face (API)

Figure16: TRAILS portal Available data page (logged in)
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Figurel7: TRAILS portal Available data page (logged out)

The following sections present the interactive dashboards developed by the TRAILS consortium to
support data-driven insights into skills, education, and labour market dynamics across Europe.
These dashboards provide visual representations of the datasetsotlected and processed within the
project, allowing users to explore trends, compare indicators across countries angopulation
groups, and extract valuable information on skills mismatches and employment patterns.

4.2.1 Datasets dashboards

This subsection presents the dashboards developed for each of the five core datasets integrated into
the TRAILSportal: the European Union Labour Force Survey (HUFS)(EU labour force survey)the
European Skills and Jobs Survey (ESJBlropean skills and jobs survey)the Adult Education Survey
(AES)Adult education survey) the Household Finance and Consumption Survey (HFC&Jousehold
Finance and Consumption Survey) and the European Union Statistics on Income and Living
Conditions (EU-SILC)(EU statistics on income and living conditions)Each dashboard offers tailored
visualisations and summary statistics that highlight key indicators relevant to skills, education,
employment, and socioeconomic conditions.

Built with interactivity and usability in mind, the dashboards allow users to engage with the data
dynamically. Users can apply filters across dimensions such as country, gender, age group, or
income level, enabling the exploration of patterns and trends ithin specific population subgroups.
Comparative views are supported to allow crosscountry and cross-demographic comparisons,
while drill-down capabilities enable users to move from aggregated indicators to more detailed
breakdowns.

GOaWl ¢qewWal 3t 3U0qUl WRUWg6 Rt Wt WHqRYUAWS e 2 I JWAHIDIOWI# ql
I T Review and Analytics of the Core Secondary ¢ q ¢ t, lthastirltherest of the section we focus
on the portalk functionalities.

European Union Labour Force Survey (EULFS)

. _______________________________________________________________________________________________|
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The EULFS dashboards on the TRAILS portal present a comprehensive view of the European Labour
Force Survey data through a series of interactive visualisations. These dashboards are organised into
thematic sections, offering rich insights into the dynamicsof employment, skills mismatch, and
training across EU countries, with breakdowns by gender, age, and income. Each dashboard allows
users to interact with the data using filters and tabs to tailor their exploration by countryear, and
population groups. Figure 18 provides an overview of the EWFS, explaining its purpose, structure,
and relevance within the TRAILS project

Figure 19 presents the EULFS Data and Frequencies dashboard. This dashboard presents an
overview of the sample size collected through the EALFS in each participating country, over time. It
includes data from both the Yearly and Quarterly EAUFS datasets. Users ca explore country
specific frequencies and examine trends in sample coverage across years. The dashboard combines
bar charts and line plots to visualise sample evolution, enabling users to assess data consistency,
identify periods of growth or decline, andunderstand the scale of national data contributions.

The dashboard inFigure20, offers a detailed breakdown of the ELLFS employed sample. It includes
interactive pie charts and bar graphs to display the economic activity status of individuals (e.g.
employed FT, employed PTself-employed FT, sefemployed PT unemployed, inactive, etc.), both

in unweighted and weighted terms. The second part presents disaggregated figures by country,
enabling users to assess employment structures across national contexts. At the bottom, a
comprehensive summary table displays key descriptive statisticsrbm the yearly EULFS sample.
Variables include gender, education, working hours, occupation, job search, and more, offering a
foundational understanding of the dataset's composition.

European Union Labour Force Survey (EU-LFS)

Figure18: EULFS Dashboard (Introduction)
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ortal

Datasets > European Union Labour Force Survey (EU-LFS)

EU-LFS: Data and Frequencies

EULFS Samplo size (Yearly datasat. Countri

Figure19: EULFS Dashboard (Data and Frequencies)

Portal

Datasets > european Union Labour Force Survey (EU-LFS)

Employed sompie and summary statistics

EU-LFS: Employed Sample and Summary Statistics

Economic Activity

EULFS economic actiiy (Yeory dataso,Urneighid) EULFS oconomic actiy (Yery dataset, Weihied)
[t
- -

Figure20: EULFS Dashboard (Employed sample and Summary Statistics)

Figure 21 explores skills matching indicators using ELLFS data, presenting the distribution of
matched, overeducated, and undereducated individuals by country. Thre&isualisations, a pie

24



it D s tor Aetons
ckling Skitis Snortages & Mismateh

TRAI LS D7.2-INTEGRATE II: TRAILS port

chart, and two maps, offer an overview ofkills matching status based on different definitions.
Additional charts examine changes over time, countnby-country employment rates, and
differences in key variables. Training statistics are also visualised, showing participation rates in
various training types (formal, informal jobrelated, and nonjob-related) within the last four weeks.
These visualisations help identify national differences in workforce development anthismatching
across Europe

WOME  ABOUT DATASETS v  SKILLS MSMATCH

Datasets > European Union Labour Force Survey (EU-LFS)

Siilis matching and training statistics

EU-LFS: Skills Matching and Training Statistics

Skills matching statistics by country

Figure21: EULFS Dashboard (Skills Matching and Training Statistics)

The dashboard presented inFigure 22 investigates the genderbased differences across
employment and education indicators. The top section features a coloucoded table showing
gender gaps in employmentyertical mismatching, overeducation and undereducation by country.
Below, a bar chart anda bubble chartcompare gender differences in skills mismatch. Additional bar
graphs show gender gaps in employment and training across countries and years, disaggregated by
training type.

Following a similar format, the dashboard depicted inFigure 23, examines employment and

education outcomes across different age cohorts and generations (Silent Generation, Baby

Boomers, Gen X, Millennials, and Gen Z). A horizontal bar chart shows the generational composition

of national workforces while additional vsualisations present agerelated gaps in employment,

vertical mismatch, and training. The interactive charts highlight the challenges and strengths of

TR 30qWNUUUI ¢qRYUL AW Yl WP+¢cdGauaWw! YaUNRWI Ws YI t 17
lower undereducation rates.

2More details onseefinitionstcan be foundin DeliverableD2.1
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WOME  ABOUT  DATASETS v SKILLS MESMATCN

Datasets > European Union Labour Force Survey (EU-LFS)

Fittrs. I

EU-LFS: Differences by Gender

Gender differences by country

EU-LFS Gendor difforances in smployment

s oot Wl 41 Grgioymant(Fanale 1 Enploymentfusoces 59l Wamatch Ve, A|  Marach oo

.I:Iz 3I|:“==Iﬂ

Datasets > European Union Labour Force Survey (EU-LFS)

Filtars I

EU-LFS: Differences by Age

Generational composition by country

ma urgee
EU.LFS Genaratianal composiion of amployment by country
1 2 i Eoer (2 Mo o Gncerton () Germaton (4 By bsomers () oiorlet o St Gomarton (8
——— ——— ——
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Figure23: EULFS Dashboard (Differences by Age)
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fom of misamatching by country

Income compes i

Figure24: EULFS Dashboard (Differences by Income)

Finally, the dashboard inFigure24, examines employment and mismatch differences across income
deciles. The first section uses a stacked bar chart to visualise thgkills mismatching composition
by income group. A second chart presents countrgpecific gaps in employment, overeducation,
undereducation, and matched status across income deciles. Abubble chart shows income-based
differences in mismatch across countries, followed by a bar chart showing how these differences
have evolved over time. Finally, madditional section visualises participation rates by income level.

European Skills and Jobs Survey (ESJS)

The introduction page of the European Skills and Jobs Survey dashboard, presents an overview of the
dataset, as sourced from the European Centre for the Development of Vocational Training
(CEDEFOP). The ESJS offers insights into the skill development, mésah, and utilisation patterns
across European labour markets. It highlights how individuals acquire and apply their skills over
time, the extent of mismatch between qualifications and job requirements, and how training
supports or fails to support workforce adaptability. The introductory section, presented irFigure25,
outlines the dataset's thematic scope, methodological design, and relevance for policy analysis.

The Employee Data and Summary Statistics dashboardrigure 26), presents an overview of the
composition of survey respondents across countries and survey years (2014 and 2021). The first
visualisation shows the distribution of observations per country and wave, allowing users to assess
the representativeness and data coverage. In addition, the lower section features two tables with
descriptive statistics, displaying both unweighted and weighted values across a wide set of
variables, including gender, education, contract type, occupation, andnore.
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WOME  ABOUT DATASETS v  SKILLS MSMATCH

Datasets > European Skills And Jobs Survey (ESJS)

Ditferences by gender Ditferances by age Differences by Income

European Skills And Jobs Survey (ESJS)

Figure25: ESJS Dashboard (Introduction)

MOME  ABOUT DATASETS~  SKILLS MSMATCH

Datasets > European Skills And Jobs Survey (ESJS)

Employes data and summary stotistics Skitis matching and training statlstics Ditferences by gender

ESJS: The Employee Data and Summary Statistics

Number of observations

S5 Number of observations for each country and wave

Figure26: ESJS Dashboard (Employee Data and Summary Statistics)
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Figure27: ESJS Dashboard (Skills Matching and Training Statistics)

This dashboard, presented inFigure 27, focuses on the educational mismatch and training
participation among European workers, based on ESJS data from 2014 and 2021. The top section
presents two stacked bar charts comparing the shares of matched, overeducated, and
undereducated workers by country and year, while a summary statistics table follows, providing
mismatch levels disaggregated by key variables such as gender, education, field of studynda
occupation. The second half of the dashboard introduces the skills mismatch framework as
measured in the 2021 waveBelow, three maps depict theextend of the vertical, horizontal, and
skills mismatch by country, offering a spatial perspective on these challenges. The final visualisation
presents VET qualificatiors by field of education and industry, showing the relationship between
vocational qualifications and sectoral employment.

Figure 28 presents the Differences by Gender dashboard. This dashboard explores differences in
educational mismatch and VET completion between male and female respondents across ESJS
waves 2014 and 2021. The first two bar charts depict mismatch levels by gender,ailling users to
compare trends over time and between subgroupsln details, the charts show the proportions of
males and females who are overeducated, undereducated, or matched to their jobs. In addition, the
section on VET completion by gender compares the proportion of men and women who hold
vocational qualifications.
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Portsl

Datasets > European Skills And Jobs Survey (ESJS)

ESJS: Differences by Gender

Educational mismatch by gender

E8JS Educational mismateh by gonder (Wave 1, Welghted) £5U5 Educational mismatch by gender (Wave 2, Welghted)

Figure28: ESJS Dashboard (Differences by Gender)

Portal

Datasets > European Skills And Jobs Survey (ESJS)

ESJS: Differences by Age

Educational mismatch by age

£5J5 Educational mismatch by 3ge group (Wave 1, Welghted) £545 Educational mismatch by age group (Wave 2, Weighted)

-~

Figure29: ESJS Dashboard (Differences by Age)

Very similarly to the previous dashboard, the dashboard presented irFigure 29, focuses on the
generational differences. This dashboard disaggregates mismatch and training data by age groups.
Users can compare the mismatch levels among younger workers (2%4), middle-aged (3549), and
older workers (5064), observing trends such as greater overeducation in younger cohorts or
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increased matching in experienced groups. Furthermore, the VET completion by age chart
complements this analysis by showing the distribution of vocational education across age groups.

Datasets > European Skills And Jobs Survey (ESJS)

ESJS: Differences by Income

*

Figure30: ESJS Dashboard (Differences by Income)

The last ESJS dashboard, presented Figure30, highlights how income levels relate to educational
mismatch and vocational training. Respondents are categorised into income quartiles, allowing
users to examine whether individuals in higher or lower income groups are more likely to experience
overeducation or undereducation. At the top of the dashboard, two main bar charts present
mismatch levels by income quartile across both survey waves, while in the VET completion by
income quartile, the dashboard visualises thepercentage of vocational education by income
guartile.

Adult Education Survey (AES)

The AES dashboardgresent the key findings from the Adult Education Survey, an EWide data

collection effort focusing on participation in lifelong learning. The introductory section, presented in
Figure31A WY nmn I + WeOWY21 2RUs WYnWaq6 Wt el 213! Kkt Wt AYGIIWEC
education and training activities it covers, including formal, noAformal, and informal learning. The

text outlines the key variables collected, such as motivation for pdicipation, barriers to access,

employer support, and financing of adult learning. Users are also informed about the survey

evolution across waves.
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Adult Education Survey (AES)

Figure31: AES Dashboard (Introduction)

NS IWm? ¢caqceWe U7 W[ | 13 heeddbtedRiHigusdlBR, provitlés ag dvénseidl of the AES
sample structure across the available survey years (2007, 2011, 2016, and 2022). On the left, a table
displays the number of observations by country, allowingthe users to assess the extent of
representation across participating countries. The interactive chart on the right enables visual
comparison of sample sizes over time, revealing changes in data coverage apdoviding insights
into country-level trends in participation.

The dashboard presented inFigure 33, offers insights into the economic activity status of AES
respondents. Pie charts illustrate the distribution of employment categories across the sample,
including employed, unemployed, and inactive individuals. These darts are presented both
unweighted and weighted, allowing users to explore raw data and its adjusted representation.
Below, two bar charts disaggregate economic activity by survey wave, helping users detect shifts in
labour market participation over time.Finally, the detailed tables provide summary statistics for key
variables such as hours of education, employer support, and barriers to training.
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AES: Data and Frequencies

AES Sample sizs (All waves) AES Sample size (Countrios comparison)

Portsl

Datasets > Adult Education Survey (AES)

L s Tl P ticipation in edk

AWS: Employed sample and Summary Statistics

Econom

AES Economic activity (AR waves, Unweighted) AES Economic activity (ANl waves, Weighted)

Figure33: AES Dashboard (Employed Sample and Summary Statistics)

N6 WUWmAecl qRARGE qRYUWRU W ET wdashmpdd/ Gidlre 341, fidldes s UN W E q ¢
participation rates in education and training activities, broken down by country, wave, and type of

learning (formal, nonformal, and informal). In addition, three maps show spatial variation across

Europe in the latest available data, whe horizontal bar charts present a countrylevel comparison
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of participation rates. At the bottom, the summary statistics by educationstatus are provided in a
table format, helping researchers and policymakers understand how participation correlates with
demographic and socioeconomic variables.

Datasets > Adult Education Survey (AES)

AES: Participation in Education and Training Statistics

Participati

te in education and training by country

Figure34: AES Dashboard (Participation in Education and Training Statistics)

The next dashboard, presented irfrigure 35, explores the gendefbased disparities in adult learning
participation. A map provides a countryby-country breakdown of gender differences across
education and training types. The additional chart shows the gender gap in participation, with filters
allowing users to select specific categories of learning. Below, the bar charts illustrate how gender
gaps have evolved over survey waves, highlighting where differences have widened or narrowed.

¢l ! Wt RORGCE! O! AlWlq6 LW wb? RRAGuid Be) ibvedtigatias Riisparitidd Betwddn ¢ + 6 AY ¢
younger and older adults in their participation in learning. Countries are compared in a map showing
differences between the two age groups (younger vs. older), while a bar abdbble chart visualizes

these differences for formal, nonformal, and overall education and training. The final section of the

dashboard presents trends over timeand across survey waves, enabling an assessment of whether
generational gaps in learning participation are narrowing or widening.

34



TBAI LS D7.2-INTEGRATE II: TRAILS port

bata Analyties for Actions
‘Tackling Skis saertages & Mismatch

Portsl

Datasets > Adult Education Survey (AES)

AES: Differences by Gender

Gender differences by country

AES Participation rats in education and training by gender & country

— : s —

Figure35: AES Dashboard (Differences by Gender)

Portal

Datasets > Adult Education Survey (AES)

AES: Differences by Age

Age differences (old vs. young) by country
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Figure36: AES Dashboard (Differences by Age)

This final dashboard inFigure 37 analyses the incomebased inequalities in education and training
participation. A map highlights differences across countries, while the accompanying bar plot
visualizes these differences at the EU level. Users can also track how income disparities in
participation have evolved across survey waves.
|
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Figure37: AES Dashboard (Differences by Income)
European Union Statistics on Income and Living Conditions (EU -SILC)

The SILC dataset is a key instrument for monitoring social inclusion and living standards across the
European Union. It provides harmonised microdata on income, poverty, material deprivation, and
access to key services. The dashboards developed for the $lldataset in the TRAILS portal offer a
broad analytical toolkit to visualise and interpret key trends across countries and population groups.
Through the SILC dashboards, users can explore extensive data on household structures,
employment patterns, education levels, and various dimensions of skills mismatch. The dashboards
are organised across multiple thematic tabs, including sample structure, employment
characteristics, skills matching, and disaggregationsby gender, age, and income.

Figure38 presents the introduction page of the SILC dashboard. It introduces the purpose and scope
of the SILC dataset, outlining the core domains covered such as income, employment, material
deprivation, housing conditions, and social exclusion while also explaimg how the SILC survey
contributes to policy development and EU monitoring frameworks.
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Datasets > statistics on income and living conditions (SILC)

Statistics on income and living conditions (SILC)

Figure38: SILC Dashboard (Introduction)

SILC: Data and Frequencies

Cross-sectional and longitudinal sample

SILC Long version sample size (pre and post selection)

Figure39: SILC Dashboard (Data and Frequencies)

N6 DWm?2 ¢ aqeé We UT W[ | 1) hEgurei39)RadesantdIthe: struttbrd of thé SILET dataset by
providing information on the number of observations across countries and years, distinguishing
between the crosssectional and longitudinal (panel) versions. Users can view the total sample size
of individuals and households, assess country coverage, and evaluate panel rotation structures. In
addition, interactive visualisations allow for comparisons over time and between surveyersions.
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The dashboard presented irFigure40 focuses on the characteristics of employed individuals within
the SILC datasetlt shows the distribution of economic activity status (e.g., employed full-time,
employed part-time, self-employed full-time, self-employed parttime, unemployed, etc.)
disaggregatedby country and survey version (crossectional or panel). Users can also examine
weighted and unweighted statistics, and compare sample means across a wide range of variables.
Two summary tables display values for both the full and employed sample, helping users understand
employment trends and their relationstip to demographic and socioeconomic factors.

The skills matching dashboard Figure 41) explores the employment matches and mismatches
based on educational attainment and job requirements. It includes a breakdown by matching status
(matched, undereducated, and overeducated) and enables comparisons across countries, years,
and the SILC versins (cross sectional and panel). The visualisations include maps and bar charts
that show regional patterns and differences in mismatch prevalence. A summary table quantifies
the average values of selected variables by matching status, allowing users tosess the impact of
mismatches on indicators such as income, employment stability, and living conditions.

MOME  ABOUT  DATASETS v KIS
Portsl

Datasets > statistics on income and living conditions (SILC)

Employed somple and summary statistics

SILC: Employed sample and Summary Statistics

Figure40: SILC Dashboard (Employed Sample and Summary Statistics)
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Datasets > statistics on income and living conditions (SILC)

Statistics on skills motching

SILC: Statistics on Skills Matching

Skills matching statistics by country

Figure4l: SILC Dashboard (Statistics on Skills Matching)

The following dashboard, presented inFigure 42, compares employment and skills matching
patterns between male and female respondents. It presents gender gaps across various domains
including employment rates, skills mismatch, and over/under education, and visualises them using
both bar charts and maps. Differences are shown by country and can be tracked over time using a
multi-wave comparison.

Similarly,the/bs? Rn’n 131 JUHIJt WHAH! Hgutd4Binlkttigates theYyénerhtinhal difterences

in employment and mismatch rates. It includes a detailed breakdown of employment composition
by age groups (e.g. Generation Z, Millennials, Generation X, Baby Boomers), showing how each
cohort contributes to the workforce and experiences mismatches. Additional tables and charts
compare younger and older individuals in terms of mismatch status, employment levels, and labour
market participation, highlighting intergenerational trends.

The final dashboard Figure44) analyses the skills mismatch and participation in relation to income
groups, such as income deciles. Users can explore how skills matching varies across the income
distribution, often highlighting the disadvantages experienced by loweincome groups in acessing
stable or well-matched jobs.
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Datasets > statistics on income and living conditions (SILC)

introduction
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Gender differences by country (male vs. female)
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Figure42: SILC Dashboard (Differences by Gender)

HOME  ABOUT  DATASETS v  SKILLS MESMATCH

Datasets > statistics on income and living conditions (SILC)

introduction

Differences by gender Ditferences by income

Filtars I

SILC: Differences by Age

Generational composition by country

SILC Generational composition of eeplayment by country (Cross sectional)

Figure43: SILC Dashboard (Differences by Age)
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Datasets > statistics on income and living conditions (SILC)

SILC: Differences by Income

Gen

Figure44: SILC Dashboard (Differences by Income)
Household Finance and Consumption Survey (HFCS)

The HFCS is a comprehensive dataset coordinated by the European Central Bank (ECB), offering
detailed insights into the financial behaviour and conditions of households across European
countries. The HFCS covers wealth, income, consumption, debt, and keyhsehold demographics,
serving as a crucial tool for understanding the economic welbeing of households and informing
monetary policy and financial stability assessments.

The introductory page presented inFigure 45 provides an overview of the HFCS, including a
breakdown of the main topics covered in the dataset: assets, liabilities, consumption, income, and
pensions, as well as demographic characteristics. It also highlights the relevance of the HFCS for
analysing haisehold resilience, financial security, and intergenerational transmission of wealth.

NS IJWm? ¢ qce We U7 W[ | 1Jhrgliréds) Rk provides @ dordpreMendive \iéw of the HFCS
pooled and panel sample structures across four survey waves (2010, 2014, 2017, 2021). It displays
key statistics including the number of observations and individuals per country, both before and after
applying sample selection filters. The Pooled Sample section includes aummary table for each
country, showing the raw and filtered number of observations and individuals, while the Panel
Sample section explores the repeated participation of households across survey waves. A bar chart
compares the number of observations across countries ad waves, highlighting longitudinal
components in the dataset.
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S portal

Datasets > Household Finance And Consumption Survey (HFCS)

Household Finance And Consumption Survey (HFCS)

Figure45: HFCS Dashboard (Introduction)

A HOME  ABOUT DATASETS ¥  SKILS MISMATCH
Portal

Datasets > Household Finance And Consumption Survey (HECS)

HFCS: Data and Frequencies

Pooled sample

HFCS Froquancies in tha pooled sample (post sample solection)

Figure46: HFCS Dashboard (Data and Frequencies)

The dashboard inFigure 47, focuses on the employment situation of household members in the
HFCS sample. It presents the distribution of economic activity categories such as fullme
employment, self-employment, unemployment, and retirement, using both pie charts and bar
charts. Visualisations are disaggregated by country and survey wave, enabling users to explore how
employment status varies acrosscountries and time.
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Datasets

HFCS: Employed Sample and Summary Statistics

-~

Figure47: HFCS Dashboard (Employed Sample and Summary Statistics)

The following dashboard Figure 48) presents information on skills matching based on the HFCS
data. Specifically, it examines the alignment between individualeducational qualifications and the
skill requirements of their jobs. Skills mismatch is categorised into three groups: matched,
overeducated, and undereducated. In the first case, a bar chart shows the proportion afismatched
individuals by country and year, helping identify trends and countrgpecific patterns. Users can
switch between tabs to visualise different mismatch types.

The final dashboard, presented inFigure 49, provides comparative statistics on skills mismatch,
employment, and undereducation rates across key demographic dimensions: gender, age, income,
and wealth. The charts visualise the extent of differences between demographic subgroups. For
example, the gender tab, displays skills mismatch gaps between males and females for each
country. The rest tabs allow users to compare results by age grougsld-young), income (high-paid

T low-paid), and wealth (wealth-rich T wealth-poor), offering a multifaceted view of labour market
inequalities.
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Datasets > Household Finance And Consumption Survey (HFCS)

Emplayed sample and summary statisties> ‘Statisties an skills matching Diftarances ncrass kay demographic groups

e HFCS: Statistics on Skills Matching

Ovieticatus  Undaeudicatnd

HFCS Misimatched) by country and yaar (%] T

Figure48: HFCS Dashboard (Statistics on Skills Matching)

Portal

Datasets

Differences across key demographic groups

HFCS: Differences Across Key Demographic Groups

.-,.-.--h:mr.‘l'_.[

P

Figure49: HFCS Dashboard (Differences across Key Demographic Groups)

4.2.2 Skills mismatch dashboards

This subsection presents the interactive dashboards developed to visualise key indicators related to
skills mismatch across Europe, as analysed within the TRAILS partners. Unlike the datasgtecific
dashboards focused on structured survey data, this sectin explores multidimensional metrics

N
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and patterns of VET, and changes in skill demands based on labour market trends.

The skills mismatch dashboards are structured into three distinct thematic areas, each supported
by multiple visualisations:

9 Vertical Mismatch in Europe: focusing on undereducation and overeducation before and
after COVID19

1 Vocational Education and Training: analysing VET incidence, wage effects, and job
satisfaction

9 Dynamic Skill Change: assessing skill shifts in labour demand using job vacancy data

All dashboards offer high interactivity, allowing users to filter by country, education level, gender, or
time period, and to compare trends across countries or regions. The visualidgets include maps,
scatter plots, bubble charts, and bar graphs, enabling intuitive exploration and crossariable
comparisons. These dashboards are closely aligned with the data and findings of D349 § ~ A L AE
Skills mismatching in Europe preand post-G¢ UT 130 RH w10

The introduction page, presented irFigure 50, provides an analytical overview of the misalignment

HIOqs DUUWs YI t U1+ Kk Whe cGRNRACqRY U We UT W6 W Yhe R 1JG 1
interactive dashboards to explore trends invertical mismatch, the role of VET, and emerging skill

needs in a changing labour market.

Skills mismatch > introduction

Introduction

Figure50: Skills Mismatch Dashboard (Introduction)

The first dashboard, presented irFigure51, focuses onvertical mismatch across Europe. It provides
an overview of undereducation, overeducation, and matched education using visualisations such as
time series plots showing trends over the years, boxplots highlighting regional differences across
Europe, maps and scatte plots that visualise country-level incidence and comparative changes
from previous periods.
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Moreover, several interactive elements allow users to analyse the change in mismatch incidence
before and after the COVIB19 pandemic. In addition,the determinants of mismatch are explored
using bar charts that disaggregate overeducation and undereducation by key factors such as
education level, sector, and occupation.

The dashboard also includes data on changes in remote working during the pandemic, revealing the
percentage of individuals who transitioned to remote work in different European countries. A
dedicated map illustrates this shift, offering insights into how he pandemic reshaped labour
practices and skill requirements.

Skills mismatch
, Vertical Mismatch in Europe Incidence, Determinants and the Impact of an Increase
in Remote Working

Overall incidence of educational mismatch

Figure51: Skills Mismatch Dashboard Yertical Mismatch in Europe Incidence, Determinants and the Impact of an
Increase in Remote Working)

The second dashboard explores VET across Eurogedure52). The dashboard is divided into several
sections such as a scatter plot that shows the share of employees with VET by country, a boxplot
which compares VET incidence across European regions and a bar chart which presents the share
of employees with VET by field of education.

Further, the dashboard analyses the impact of VET on wages and job satisfaction, with
corresponding maps illustrating the countrylevel differences in outcomes for individuals with
vocational qualifications.

The final dashboard Figure53) analyses the dynamic skill changes across European labour markets
using job vacancy data. This section reflects how job demand has shifted due to technological
advancement and structural changes between 2019 and 2023.
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WOME  ABOUT  DATASETS v  SKILLSMISMATCH

Skills mismatch
. Vocational Education and Training in Europe: Incidence, Wage Effects and Job

* Satisfaction

Vocational education and training in Europe:
Incidence, woge effects and

job satistaction

Filtars

Incidence of Vocational Education in Europe

Figure52: Skills Mismatch Dashboard (Vocational Education and Training in Europe: Incidence, Wage Effects and Job
Satisfaction)

HOME  ABOUT  DATASETS v SKILLS MESMATCH

Skills mismatch
> Dynamic Skill Change and Skill Deficits in the Labour Market

Dynomie skl change and skifl deficits.
in the labour market

Filtars

Country-level incidence of dynamic skill change

Country-tavel dynamic skill change

Figure53: Skills Mismatch Dashboard (Dynamic Skill Change and Skill Deficits in the Labour Market)
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5. MEET THE REQUIREMENTS

This section outlines how the development of the TRAILS portal reflects the requirements defined in
Deliverable D7.1. The first subsection examines the extent to which these system requirements have
been addressed and implemented. The second subsection desibes the API developed to enable
data extraction and integration with thirdparty applications. The following part presents key
integration milestones and the current development phase of the portal. Finally, the section
concludes with an overview of theprogress made on the TRAILS mobile applications.

Table4 below outlines the system requirements, both functional and norfunctional, as identified in
Deliverable D7.1. For each requirement, the table presents the corresponding coverage percentage
and the method of verification. The complete list of system requéments, along with their
descriptions, can be found in D7.1.

Table 4: Verification of TRAILS portal functional and non -functional requirements

Requirement w S |j dzA NB

D CAGE S /| 208SNlaSly 2F OSNATFAOI UA

User Django comes with a user authentication
FROO1 . : 100% system. It handles user accounts, groups,
registration o : i
permissions and cookiebased user session.

The users can login after theortalk t LU

1 0,
FRO02 User login 100% authentication/authorisation.

The TRAILS portal offers the legut
FRO03 User logout 100% functionality to its logged-in users
independently from their role.

Update user The users can provide their profile

FRO04 : 100% information after their successful
profile : .
registration.
FROOS Upc!ate user 100% The users can provide th_elr pr.oflle settings
settings after their successful registration.
Undate user The users can provide their profile
FRO06 P : 100% demographics after their successful
demographics . !
registration.
Undate user The users can provide their profile
FROO7 P 100% preferences after their successful

preferences

registration.
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¢KS dzaSNE OFy NBaS(
FROO0S8 Password reset 100% 6 KNP dz3 K 6 K S AN LNG £
009 el e (CKS LYRNEAR FLILJKASN
application KS Ah{ I LILX A KIS y
.. |VASNE dzy RSNJ GKS LINZ
Y |v ~ n ’ , A )
FRO10 Upload dataset M T JE? RIFGFaSG 2y GKS L2 NI
.. LASNE dzy RSNJ G KS LINZ
L p ~ . ~ . = P
FRO11 Update dataset MATE: Bl GFaSa 6YSGl REGE
.. |VaSNRE dzy RSNJ G KS LINE
2t | L p A . A )
FRO12 Delete dataset MATE: I 61 286 2 Yy GKS L3 NI
View dataset -~ 1 ASNBE dzy RSNJ GKS LINZ
FROL3 details MATES T REGrasd 2y GKS L®NI
' ASNER dzy RSNJ G KS LINZ
Create - |RFAKOo2FNRa 2y (GKS !
FRO14 dashboard MATES o grada t ATFGARZY Sy3i
L2 NIIfQa LI3ASaod
Update .~ L @&SNE dzy RSNJ GKS LINZ
FRO1LS dashboard MATES R akoz2t NRE 2y GKS |
Delete . VASNE dzy RSNJ GKS LINZ
FRO16 dashboard MAES 'R aKo2F NRa 2y GKS |
' ASNER dzy RSNJ G KS LINE
View - (RFaKo2FNRa 2y (KS !
FRO17 dashboard MATES s aardeaNB Oly 2yfe @
GKS LRNIFE o
. £ f dzaSNE ORIya Ro/dieSN
FRO18 eract wiih MAE: FLILX 8Ay 3 FR2ZABNE
Fdzy OliA2yltAGASaAD
- (VEEf dZASNE OlYy Yl Yyl :
FRO19 Manage APLkey M TEZ Gk SANI LIMR FAE S LI 38

3 More details inSection 5.2 DATA EXRACTION
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Access API 1 ff dzaSNER Oly I O00S:
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YSSRSRU ®
' ~ "_ A w4
Test API ',ftA dZ(:l?N\E.{OI)f u§qu’
FR022 endpoints MNJE: ONBIAAUNIUAZY YSSRE
t230Y1Fy O2f (KSS®BA 2 v
lff dzaSNR OFy dza$sS
Extract data via - R2pyft2FR GKS I @At
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T 2 NJ KSS48ES
lff dzaASNAR OFly R2g¢yf
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YySSRSRU O
Report AP . 1 ff dzaSNAR Oly dzasS I
FA issues MATES NBLRZNI GSOKYAOFt A2
Contact . Vit dzaSNm Oly dza$sS
FRO26 support MAES INBLIZ NI GSOKYAOIE A
Submit . 1ft dzaSNBR Oly dzas
FRO27 feedback MATES sdzo YAG TS8ROl O @
¢CKS LIR2NIFf Aa Kz2aidé
¢2 O0SOANIdzI £ LINAGIGS &ash
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time 08 ao(5T7T®dPoY (K2NRJIAK QI f A
51T d0 LISNF2NX¥YSR (2 SyadzNF
2F 0KS ¢w! L[{ LEZNII
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access control
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The portalenforces a role-based access
control to ensure users only access
authorized data and features.

NFROO07 System uptime

M T JE:

¢KS LRNIFE Aa K2ads
GANI dzk £ LINA DI GS asSh
(i #haintain 99.9% uptime during operational
hours, excluding scheduled maintenance.
The machine the VPS is hosted, uses
additional power sources (UPS) to cover
unexpected power outages.

Mobile
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As presented inTable4, all technical requirements have been addressed. Nonetheless, additional
pages and dashboards are planned for development in the upcoming period, as new data and
analytical results become available. These additions will be presented in Deliverable D7.3.

The ability to extract data from the TRAILS portal plays a central role in enabling its practical value.

By allowing stakeholders to retrieve datasets in structured formats, data extraction ensures that

insights generated through the portal can be integr&d into other tools, platforms, and workflows.

Whether through direct downloads or programmatic access via API, this feature supports deeper
cUc¢ca!t Rt AWGI YOG Yqlt Wal ¢ Ut Gel WUAR! Awe UT WU ¢ U Wab L
and other end wsers.

Structured formats

AUNDRY qUI BT W 2t W31t W NeRUW ¢ AADY + W q Yitlps:/paitdd.tihilss 2 ¢ RGO ¢ F
project.eu/apidocs/availabledata/ ), where datasets are organized by category (e.g., datasets, skills

mismatch, etc.). The page provides access to data used in the dashboards as well esExcel files

prepared by the project partners. Unregistered visitors are prompted with an informative message
encouraging registration for full access.

Programmatic access through API

In addition to direct downloads, the TRAILS portal supports data extraction through an API, offering
programmatic access to available resources. An interactive interface built with Swagger Ul
(https://portal.trails -project.eu/apidocs/docs/ ) allows users to authenticate via personal APl tokens
(registration to the portal is needed)and test available endpoints in a browsetbased environment.
This setup enhances developer usability and facilitates seamless integration.

Furthermore, areadyto-2 + WWA Yt qac UWRYGGWHqRYUWRY WG Y2 RT T WY U Waq
preconfigured endpoints to assist users in querying the APl with minimal setup.
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The available resources are summarized ifable 5. Additional endpoints are planned for future
implementation, aligned with the release of new datasets and analytical outputs. These updates will
be detailed in Deliverable D7.3, and the Postman collection will be updated accordingly.

Table 5: TRAILS portal API endpoints
[ FTS32NaSIK9YRLIR2AY(H 5SaONRLIGAZY

Obtain authentication token | _;sername
Authentication |t h { ¢ /apidocs/token/ using username and
Countries D9 ¢ | /apidocs/countries/ Retneye mformatlo_n about
all available countries
fapidocs/countries/{ Retrieve information about a
Countries D9c¢ P specific country using ISO -iso_a3
so_a3}/
Alpha-3 code
Datasets D9 ¢ | /apidocs/datasets/ Retrieve a list of all available
datasets
Datasets D9 ¢ /apidocs/datasets/{k Retrlev_e gsp_ecmc dataset | key
ey} by providing its key
Skills D9 ¢ /apidocs/skillsmism | Retrieve all available skills
Mismatch atch/ mismatch data
: . — Retrieve specific skills
SKIHS D9¢ il ISl mismatch indicator data by | - key
Mismatch atch/{key}/ key

Table5 in conjunction with the Entity Relationship Diagram presented in Sectio.1, offers a clear
overview of the available resources provided by the TRAILS portal API.
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Body Cookies Headers (12) Test Results

Pretty Raw Preview Visualize JSON v =
1 [0
2 i
3 "name": "Educational Mismatch in Europe Incidence, Determinants and the Impact of an Increase in Remote Working",
a "key": "mismatch_determinants_remote_working",
5 “data": [
6 1
7 "data": [-
450 1,
451 "title": "Country level incidence of skills mismatch"
452 3,
453 i
454 > "data": [-
563 1,
564 "title": "Determinants of mismatch™
565 3,
566 1
567 > "data": [-
698 1.
699 "title": "Changes in remote working due to COVID-19"
700 3
701 ]
702 3
703 i
704 "name": "Vocational Education and Training in Europe: Incidence, Wage Effects and Job Satisfaction",
705 "key": "vet_incidence_wage effect job_satisfaction”,
706 "data": [
707 i
708 "data": [
709 1
710 "YEAR": 2021,
711 "ISO_A3": "AUT",
712 "PERCENTAGE": 66.6
713 ¥
714 1
715 "YEAR": 2021,
716 "ISO_A3": "BEL",
717 "PERCENTAGE": 33.13
718 3
719 1
720 "YEAR": 2021,
721 "ISO_A3": "BGR",

Figure54: Example of they apidocs/skillsmismatch/ CAPI endpoint
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Postman. The example demonstrates the endpoint returning all available data for the skills
mismatch indicator, using the sameformat as onthe TRAILS portal

Figure 55 presents the TRAILS portal integration milestones aligned with the project timeline, as
defined in Deliverable D7.1. At the time of writing, the TRAILS portal is in its Beta version phase, and
it is expected to reach the Release Candidate version by Mon#4 (January 2026). By this milestone,
the portal will have implemented all identified system requirements and will undergo extensive
testing and validation. In parallel,work package 7 actively monitors the progress of the other work
packages to incorporate as much relevant information as possible into the portal.

Following the Release Candidate milestone, efforts will focus on enriching the dateatalogue and
extending the API to cover new indicators emerging from the final phases of the projedthe
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integration roadmap of the TRAILS portal ensures not only the timely delivery of system features but
also the responsiveness of theportal to the evolving analytical outputs of the project.
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At the time of writing this report, key preparatory steps have been completed to enable the
development of the TRAILS mobile application. The crogslatform development environment using
Flutter (Google)has been set up and initial configuration for both Android and iOS deployment has
been successfully completed. A dedicated repository has been created, and a first functional
prototype has been implemented, featuring a secure WebView that loads the TRAIp&tal and the
website supporting user interaction with dashboards and visual content.In addition, all core
functionalities such as authentication, navigation control, and API integration have been tested in
the development environment.

Moreover, internal testing has already been carried out to ensure the application performs reliably
across different devices and screen sizes. As a resulboth Android and iOSversions of the TRAILS
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