Unaccompanied minor refugees:
Age assessment monitoring with Blockchain
functionality

Abstract. Generally, unaccompanied asylum-seekers claim to be minors because
chronological age influences how their asylum claim will be processed. In case of serious
doubt, an age assessment must be conducted. The age assessment procedure is complex,
includes a variety of processes, and involves different phases and actors, from medical doctors
to law enforcement officers, and must be followed in a mandatory time sequence, otherwise,
the basic rights of the child are violated. This paper proposes a novel procedure of age
assessment monitoring with the help of a Gantt chart and the Blockchain decentralized
structure. Compared with other solutions, the proposed procedure is versatile, as it can be
applied in many cases in the context of a refugee asylum procedure and achieve effective and
agile scheduling. Experimental results showed stable performance in large-scale request and
processing distributed environments (Blockchain), where the data synchronization speed of
the age assessment decision reached four times faster than a traditional procedure, achieving
faster data consistency and better protection of unaccompanied children in accordance with
the provisions of European and international legislation. Performance evaluation testing
validated the procedure’s GUI functionality and the implementation technique robustness.

Keywords: Unaccompanied minors, asylum, refugee, age assessment, Gantt chart,
Blockchain.

1. Introduction

In recent years, thousands of children have undertaken a perilous journey to
come to Europe and seek international protection. Some traveled with their
parents, others with caregivers, with other adults, or alone. Throughout their
journey, children may fall into or move between different categories such as
accompanied, unaccompanied, separated, internally displaced, asylum-
seeking, trafficked, or smuggled (Hidayat et al., 2022; Dorber & CoE, 2019;
Kwarteng, 2018).



These children must cope with the hardships endured on their journey and
the challenges of adapting to an often radically new culture and environment.
They also have to navigate intricate procedures that aim to ascertain their status
as children and their rights (Magaji et al., 2018; Sinaga et al., 2023). Many of
these children do not have identity documents that attest to their status as a
child and face registration and treatment as adults based on unreliable age
assessments (Cummaudo et al., 2021; Magaji et al., 2018; Sinaga et al., 2023).

An effective, reliable, and human rights-based mechanism for estimating a
person's age is a critical step to ensure that children can benefit from the
specific measures designed to protect their rights. When they are incorrectly
identified as adults, children are trapped in a status that creates a serious risk
of rightlessness increasing their vulnerability and affecting their ability to
access welfare services and support, education, funding for legal
representation, and family reunification. Age determination also influences
how their asylum claim will be processed and on the asylum decision itself: it
may be the difference between being offered safety or being returned to their
country of origin (Zheni, 2022; Dorber & CoE, 2019).

As states parties to the United Nations Convention on the Rights of the
Child and the European Convention on Human Rights, all Council of Europe
member States have a legal obligation to protect and safeguard the rights of all
children, everywhere and always (Zheni, 2022). The 2030 Agenda for
Sustainable Development calls on all member states to “ensure safe, orderly,
and regular migration with full respect for human rights and for the humane
treatment of migrants, regardless of their migration status, and of refugees and
internally displaced persons” (Franceschetti et al., 2022; Dorber & CoE,
2019).

In principle, unaccompanied asylum-seekers claiming to be minors must
produce evidence of their age. If such evidence is unavailable or serious doubt
persists, EU member-states may conduct an age assessment which should be
carried out objectively (Zheni, 2022). Age assessment can include a variety of
processes and phases either undertaken singularly or in combination, such as
analysis of documentary evidence, interview, physical appearance,
psychological maturity, and medical examination. The assessment must be
conducted in a safe, scientific, child and gender-sensitive, and fair manner,
avoiding any risk of violation of the physical integrity of the child, and giving



due respect to human dignity). The procedure is complex and involves
different phases and actors, from medical doctors to law enforcement officers.
The procedure is divided into specific stages, which must be followed in a
binding time sequence, otherwise, the basic rights of the child are violated
(benefit of the doubt/BoD, provision of the best interest of the child/BIC,
presumption of minority/PoM).

In this paper, a novel project management procedure is proposed, for
unaccompanied minors (UAM) age assessment monitoring, and is realized
using the blockchain decentralized structure as a data-sharing platform and the
Gantt chart (Gantt, 1919). The proposed UAM-age assessment procedure uses
the Gantt chart model to monitor the entire track execution progress in
compliance with the basic rights of the child (UNHCR, 2021; Dorber & CoE,
2019; Basdekidou & Papapanagos, 2023).

Blockchain technology has been applied so that project data can be shared
safely and efficiently among multiple age assessment officials (recording staff,
psychologists, pediatricians, supervisors, etc.), facilitating cross-
organizational collaboration.

1.1. Research background gap analysis

Age has important consequences for young asylum seekers. The UN
Convention on the Rights of the Child (CRC) applies to individuals under the
age of 18. Accordingly, unaccompanied children are defined as individuals
under the age of 18, who are separated from both parents and are not being
cared for by an adult who, by law or custom, is responsible to do so (UNHCR,
1997). Many international and national policies for asylum seekers and
refugees grant young people under the age of 18 more protection and support
than they do for those above 18 years of age (EC, 2023; Magaji et al., 2018;
Sinaga et al., 2023).

Unaccompanied minors have the right to a legal guardian, they may not be
detained unless in their best interest, and they may only be deported to their
country of origin if it is ensured that they will be cared for by an adult upon
arrival (EC, 2023; UNHCR, 2021). Age also influences reception
arrangements and access to health care and education. If asylum is granted, age



determines the possibility of family reunification, which is rarely granted for
refugees over the age of 18 (EC, 2023).

The process of age estimation is a fundamental pillar for legally ensuring
the minors’ rights and their protection needs (UNICEF, 2022; Thevissen et al.,
2010; Andersen, 1971). The procedure is complex and involves different
phases and actors, from medical doctors to law enforcement officers
(Cummaudo et al., 2021; Rozzi, 2017; Smith and Brownlees, 2011).

1.1.1 Gap analysis - Open cases

The design, implementation, and operation of an age assessment procedure is
not a simple and straightforward task with modeling functionality and many
intra-constraints involved (Styliadis, 2007; Styliadis et al., 2003).

Age assessment as a smart project management application operating in
real-time and requiring real-time queries, evaluation, and action, is a pretty
difficult, elaborate, and complex process (Franceschetti et al., 2022). A
Blockchain-based Gantt chart system for cross-organizational project
management should be used but such a system has not been described so far
(Li et al., 2022; Zhang et al., 2021).

1.1.2 Gap analysis — Results weaknesses

Cross-organizational projects pose difficulties for project managers in
managing task scheduling and progress feedback that relies upon language
translation (Bergmanis & Pinnis, 2022) and timely information sharing (Yang
R. et al., 2020).

The independence and heterogeneity among participating organizations
may turn data sharing difficult (Hasanagas et al, 2010a; Hasanagas et al,
2010b). Besides, traditional data sharing relies on third-party organizations
(e.g., cloud, specialized service provider, transcription services, call center
services, consulting), and therefore, the privacy and security of data cannot be
guaranteed (Li et al., 2021; Liang et al., 2020).

In fact, although in general, the sharing of information is of great benefit
and provides several advantages for all the entities involved, however, these
entities may not trust each other, or even worse, they may compete with each
other (Li et al., 2022). Consequently, in the context of cross-organizational
project management, safety is a crucial factor, which must be guaranteed for



the entire life cycle of project management (Xiao et al, 2021; Yang P. et al.
2020).
1.2. Article’s main contributions

The main contributions of this article are as follows:

(a) Blockchain and Gantt charts are the building blocks of the proposed
framework. The proposed solution enables the migration of the traditional
Gantt chart model from a centralized to a distributed architecture to provide
visual expression. Besides, the Blockchain is set about to deal with the secure
storage and sharing of data, where smart contracts define the various tasks.

(b) The proposed solution aims at dividing the entire age assessment
procedure into multiple chronically related blocks (interdependent tasks). The
project manager defines the project plan according to European and
international legislation and assigns the tasks to different task managers; then,
smart contracts are used to specify the age assessment operations on the
project plan. The proposed solution effectively improves functionality, and
flexibility, as well as guarantees versatile project management.

(c) The proposed solution enables the visualization of task schedules as a
Gantt chart, besides providing a progress feedback mechanism that assists
project managers in monitoring project completion status and making real-time
adjustments to the project plan.

(d) Experimental results show that the proposed Blockchain/Gantt
integration framework has stable performance and high production efficiency
under different consensus mechanisms (Li et al., 2022).

1.3. Article’s writing structure

The further article’s structure is organized as follows. Section 2 (“Research
Questions & Aim”) proposed the UAM-age assessment procedure’s
objectives, purpose, applications, and implications are presented. In Section 3
(“Materials & Method”) some preliminary concepts are introduced, including
the structure of the Gantt chart, the system architecture, data structure, smart
contract design, and workflow. In Section 4 (“Results & Validation”) the
operation steps, the stability under different consensus mechanisms through
comparative experiments, and the proposed framework’s validation (usability
testing) are covered. Finally, in Section 5 (“Conclusions”) research results,



findings, contribution and novelty, potential applications, and suggestions for
further study are briefly presented.

2. Research Questions & Aim

The main aim of the proposed UAM-age assessment procedure, with
Blockchain and Gantt chart functionality, is to protect children’s rights from
illegal behaviors during the decentralized process. Obviously, digital
collections can archive children’s data in safe, stable, and efficient DLT
Blockchain structures and exchange them in DLT networks without a central
authority, but in age assessment projects the law enforcement officer
(regulator) must monitor the transaction process and its data content and be
interrupted in the event of data anomalies to realize in-transaction regulatory,
post-transaction proof saving, and traceability.

2.1. Research Questions

The research questions are described as follows:

(1) Describe the phases and the tasks per phase of the age assessment
procedure; (ii) establish the chronological order of the tasks; (iii) define the
task-dependency relations (Finish-to-Start, Start-to-Start, Finish-to-Finish,
Start-to-Finish); (iv) design a Gantt chart and a Blockchain decentralized
structure; and (v) assign smart contracts to various tasks and actors involved.

2.2 Research Objectives

After describing the general research questions, this article’s specific research
objectives are defined as follows (Dorber & CoE, 2019; Cummaudo et al.,
2021; Hidayat et al., 2022; Kwarteng, 2018):

» Always a guardian or representative must be appointed (presumption of
minority).

* An age assessment should only be conducted if it is in the best interests of
the child (provision of the best interest of the child).

* Officials should uphold the principle of non-discrimination in referral to the
age assessment procedure and during the variety of phases.



* The person/child must be informed that they should have the same access to
rights and should be treated as a child throughout the procedure (presumption
of minority).

* The person/child has the right to be heard, to express their views, and have

their views considered at all stages of the age assessment procedure (benefit of
the doubt).

* Officials should inform the person/child about the age assessment procedures
and the reasons for it, including information about the child’s rights during the
procedure.

» The person/child must be informed that they should be protected from
humiliation; the procedure should not violate their dignity.

» Age assessment should not take place without a child’s informed consent.
During the age assessment, the person/child needs information about their
rights, their right to consent or refuse to consent, and the consequences (EU-
GDPR regulation).

» Officials should ensure effective monitoring and complaint mechanisms are
in place.

* After a decision has been made, the person/child must be informed about the
consequences of the decision, and any available appeals or reviews.

* Empower the person/child to act if their rights are violated and inform them
of the effective remedies available and how to access them.

2.3 Purpose, Applications, and Implications

The purpose of the conducted research is to develop a Web-enabled framework
(Gantt chart, Blockchain) for a smart UAM-age assessment procedure.

Potential applications could be associated with chronological age
assessment for asylum or international protection claims, etc. Also, prospective
applications are referred to in project management (the proposed procedure
has to be documented as a real-time archive method).

The proposed procedure includes open data from unaccompanied persons
who claim to be children and provides tools for researchers to gather, explore,
analyze, annotate, reflect on, and reimagine asylum and international
protection policies.



The proposed Gantt chart and Blockchain framework investigate the social-
political impacts of digital technologies that monitor and govern children’s
rights. So, social implications are considered for the increasing use of digital
technologies to monitor and manage human rights under the GDPR regulation.

3. Materials & Method

The proposed UAM-age assessment procedure has been described by a
number of tasks allocated in two phases (A) and (B) as follows (Dorber & CoE,
2019; UNHCR, 1997; UNHCR, 2021):

BIA form - Guidance to practitioners on assessing whether it is necessary
to undertake an age assessment and when is it in the best interests of the child.
The best interest of the child principle must be integrated into the age
assessment policy and implemented during age assessment procedures.

(A) The pre-age assessment control phase.

Age assessment should not be conducted to estimate the age of someone who
is without documentation but is clearly a child. There must be a substantiated
doubt as to whether the person is a child or an adult. It is important that the
person’s safety and protection needs are met before initiating an age
assessment.

Al. Necessary conditions - The usual grounds for an age assessment are:
when there are doubts a person claims to be a child; when the claimed age is
not supported by documents; when there are doubts a person claims to be an
adult; and when age must be determined to ascertain criminal responsibility.

A2. Securing key safeguards: Children should never be detained while age
assessment results are pending. Care and special protection must be provided
to children displaying signs that they may have been victims of violence,
sexual exploitation, abuse, or trafficking in human beings.

A3. Detection of any heightened risks and/or vulnerabilities.
A4. Search for additional evidence.
(B) The age assessment application phase.

BIC/BoD checklist - The benefit of the doubt principle must be applied
through age assessment procedures which must treat the person as a child at
all times.



BO. The child must be informed about age assessment procedures and their
rights during them. It is always necessary to obtain informed consent before
the age assessment is initiated.

B1. Assessment of macroscopic characteristics of physical development
B2. Psychosocial assessment.

B3. Medical examinations (optional task).

B4. Examination results evaluation.

B5. Decision issuing. After a decision has been made, the child must be
informed about the consequences of the decision, and any available appeals or
reviews. The child must be encouraged to act if his/her rights are violated and
must be informed of the effective remedies available and how to access them.

3.1. The Gantt chart

Subsequently, to protect the rights of the child (GDPR, BoD, BIC, and PoM)
the inter-tasks correlations are defined as follows (Figures 1 and 2):
Dependency Finish-to-Start (FS):
BO> B1->B2->[B3]>B4->B5
(A)=>(B) Ad4->(B) (A) = BIC/BoD checklist A3 > B5
Al2>A2 Al1>A3 Al>A4
Dependency Finish-to-Finish (FF):
A3 & A2 BIC/BoD checklist €< (B)
Dependency Start-to-Start (SS):
BO = (B) BO - BIC/BoD checklist
Dependency Start-to-Finish (SF):
B5 € BIA form B4 < B0
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Figure 2. UAM-age assessment: The phases, tasks, and dependencies.
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3.2. The Blockchain

Blockchain. A distributed network composed of nodes representing different
spots (organizations) for global data synchronization and storage. The nodes
in the consortium are mutually trusted. More precisely, they realize identity
verification through digital certificates to ensure the security and integrity of
data in the system. The smart contract running on it regulates the various steps
in project management and stores the project data in the ledger for permanent
storage.

Private Blockchain/Gantt architecture - Definitions

The Blockchain/Gantt architecture, as an implementation framework of the
proposed UAM-age assessment procedure, is displayed in Fig. 3. The
decentralized private Blockchain structure is supported by four (4) servers
located in the reception and identification center, the psychological clinic, the
pediatric clinic, and the internal control unit (Fig. 3).

Spot-1: The reception and identification center.

Spot-2: The pediatric clinic (assessment of macroscopic characteristics of
physical development & the optional medical examinations).

Spot-3: The psychosocial clinic (psychosocial assessment).
Spot-4: The internal control unit.
Members: The persons claim to be (unaccompanied) minors (i.e. age<18 y.o0.)

The project manager & the task managers: Officials, pediatricians, child
psychologists, medical doctors, and law enforcement officers.

CA node: In the UAM-age assessment decentralized network, an identity
certificate 1s required for communication. So, the CA node acts as a trusted
entity and holds the public keys of all users, while the algorithm for generating
public and private key pairs for user registration is executed locally. Hence,
task managers need to be registered by the administrator at the CA node to
generate a unique digital certificate (public and private keys) for data
transmission.
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Figure 3. UAM-age assessment: The Blockchain/Gantt architecture



Smart contracts. Due to its ability to create smart contracts, Blockchain is
perfectly suitable for project management, which phases include project
creation, project allocation, project execution, and project acceptance. As
known, the entire project cycle requires information sharing and oversight
from multiple parties.

The project manager defines the project plan and assigns such chunks to
different organizations in task schedules; then, it uses smart contracts to
specify the read and write operations on the project plan.

In this context, the ability to access electronic data securely and efficiently
enhances the ability to perform quality assurance-type projects. The
applicability of Blockchain in project management has been investigated by
many researchers (Yang R. et al., 2020; Li et al., 2021).

4. Results & Validation

This Section discusses an UAM-age assessment implementation experiment (a
case study under the name “Project Moria”) in a multiorganizational
environment located at the refugee camp “Moria” on the island of Lesvos,
Greece.

4.1. Case study

The implementation experiment assumes that the project manager, responsible
for monitoring the UAM-age assessment procedure, is User-0 and belongs to
organization Orgl. The project “Moria” is divided into fourteen (14) tasks
assigned as smart contracts to 14 different task managers (Fig. 2).

The task managers, responsible for supervising the smart contracts (tasks),
are recognized as “Users” by the established Blockchain; where User-2, User-
3, User-4, User-6, User-7, User-12, User-13, and User-14 belong to
organization Spot-1; User-5, User-9, and User-11 belong to organization Spot-
2; User-10 belongs to organization Spot-3; and User-1, User-14 belong to
organization Spot-4 (Table 1).
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Table 1. The task set (smart contracts) of the “Project Moria”

Task Id Manager Organization Start date End date
1 User-1 Spot-4 July 03,2023 | July 31, 2023
2 User-2 Spot-1 July 03,2023 | July 10,2023
3 User-3 Spot-1 July 03,2023 | July 04,2023
4 User-4 Spot-1 July 05,2023 | July 27,2023
5 User-5 Spot-2 July 05, 2023 | July 27, 2023
6 User-6 Spot-1 July 05,2023 | July 10, 2023
7 User-7 Spot-1 July 11,2023 | July 28, 2023
8 User-8 Spot-4 July 11,2023 | July 28, 2023
9 User-9 Spot-2 July 13,2023 | July 18, 2023
10 User-10 Spot-3 July 19, 2023 | July 21, 2023
11 User-11 Spot-2 July 24,2023 | July 25, 2023
12 User-12 Spot-1 July 26,2023 | July 27,2023
13 User-13 Spot-1 July 28,2023 | July 28, 2023
14 User-14 Spot-1 July 11,2023 | July 12,2023

Each task manager is registered in the system through its terminal. User-0 logs
into the Blockchain/Gantt framework, creates the “Project Moria”
(initialization), and assigns task scheduling (smart contracts) to task managers
according to Table 1.

The Gantt chart represented by “Project Moria” is shown in Fig. 2, where
the yellow bars represent the tasks (smart contracts) in the Control phase and
the green bars represent the tasks in the Application phase. The completion
status of task implementation can be seen in the graph, so Blockchain/Gantt
framework ensures that all members participating in the project can obtain the
latest status information (Fig. 4).

Project Manager User-0 can always monitor the project’s overall
implementation to achieve the goal of the UAM-age assessment procedure,
saving resource costs, and improving execution efficiency.

Task 1d: 7

Start date: July 11, 2023

End date: July 28, 2023

Task (smart contract) name: (B) Application phase
Task manager: User-7

Task status: Processing

Progress: 63%
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Figure 4. Status information for task Id: 7
4.2. Validation (Usability Testing)

For a comparative usability testing study of the proposed Blockchain/Gantt
UAM-age assessment procedure versus the traditional centralized approach
(local processing in Spot-1, Spot-2, Spot-3, and Spot-4), the execution time is
four (4) times faster according to Dun Li (Li et al., 2022) with stable
performance and faster data consistency (Li et al., 2022; Zhaofeng et al., 2018;
Zhu et al., 2021; Styliadou & Williamson, 2018).

The proposed system mitigates the difficulties arising from human resource
management and information transfer in multi-organizational project
cooperation scenarios. In this proposed research, the Blockchain eliminates the
heterogeneity between different partners, enabling them to maintain and
manage the same project jointly (Basdekidou & Styliadou 2017a; Basdekidou
& Styliadou 2017b; Basdekidou & Styliadou 2017¢).

In detail, with the support of the fourteen (14) smart contracts, the project
manager can communicate the Gantt chart schedule to the task managers
across the organization through the Blockchain/Gantt framework (UAM-age
assessment procedure). Therefore, the participants can achieve real-time
feedback on the project progress, and the project manager can make timely
adjustments to the project schedule (Basdekidou, 2021; Basdekidou, 2019;
Basdekidou, 2018a; Basdekidou, 2018b; Basdekidou, 2017).

Experimental results show that the proposed system can deal with large-
scale data request scenarios while maintaining stable performance under

15



different consensus mechanisms (Basdekidou & Papapanagos, 2023; Li et al.,
2022; Zhu et al., 2021; Styliadou, 2018a; Styliadou, 2018b; Styliadou, 2018c).
From the comparative analysis of the Blockchain/Gantt vs. traditional
centralized implementation techniques, the Blockchain/Gantt is faster (time),
easier (user-friendliness), and in addition -as more important- more flexible
(design process modification ability and redesign functionality) (Table 2).

Table 2. Usability testing (“Project Moria” with 500 unaccompanied minors)
Blockchain/Gantt vs. traditional centralized implementation approach

Evaluation parameters

UAM-age assessment -
Traditional centralized
implementation technique

UAM-age assessment —
Blockchain/Gantt
implementation technique

Real-time monitoring of
unaccompanied minors’
protection

No

Yes!

Children’s rights violation
control (GDPR rights,
benefit of the doubt
principle, provision of the
best interest of the child,
presumption of minority)

No

Yes!

Smart contracts — UAM
age assessment tasks
monitoring

No

Yes

Execution time

Four (4) months

One (1) month

UAM future transactions

Performance — Stable performance and
Data consistency Faster data consistency
Expenditure >30.720€ <7.680€

(With a wage €12 per At least 4 officers working for 4 At most 4 officers working for 1
hour) months (20 days/month and 8 h/day) month (20 days/month and 8 h/day)
User friendliness No Yes

Planning intelligence No Yes

IoT efficiency No Yes

UAM image identification Yes Yes

Design process Perceivable Robust
modification ability

Redesign functionality Poor Excellent
Metaverse hash tree / No Yes

(Robust and scalable)




Metaverse functionalities
(coordinated parallel
design, same-data sharing, No Yes
data validation, contractual
frameworks, etc.)

EU decentralized ledger for UAM-age assessment, EU

Applications asylum seekers, smart decentralized ledger, digital
contracts & metaverse apps documentation, smart
are not supported contracts, metaverse apps

The comparative experiments show that the UAM-age assessment
procedure (Blockchain/Gantt implementation framework) can maintain high
throughput under large-scale requests (e.g. more than 1.000 unaccompanied
minors claim asylum or international protection in a reception and
identification camp) and adapt to Blockchain networks under different
consensus algorithms with relatively stable performance output (Affes &
Alfahdaw, 2023; Basdekidou & Papapanagos, 2024a; Basdekidou &
Papapanagos, 2024b; Basdekidou & Papapanagos, 2024c; Basdekidou &
Papapanagos, 2024d).

4.3. Discussion

The proposed Blockchain/Gantt implementation framework for the UAM-age
assessment procedure is characterized by the following four functionalities and
the violation of the GDPR’s “right to be forgotten” as a limitation.

Safe, Faster, and Easier. The Blockchain/Gantt framework is a safe process
and much faster and easier than the traditional approach.

Traceability. A critical functionality for unaccompanied children protection
policies (Provision of the best interest of the child) (UNHCR, 2021).

Transparency. A critical functionality for unaccompanied children protection
policies (Benefit of the doubt principle) (UNHCR, 2021).

Forever memory. Once validated, UAM’s metadata and complete transaction
records are stored permanently, allowing only new information to be added,
with no option for past data to be modified (Benefit of the doubt principle,
Provision of the best interest of the child, Presumption of minority) (UNHCR,
2021).
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Right to be forgotten. The Blockchain/Gantt implementation’s “forever
memory” confounds the EU-GDPR “right to be forgotten” right. Hence, the
European Union's “right to erasure” privacy law is on a collision course with
the proposed Blockchain/Gantt implementation, whose defining feature is that
it “never forgets” the vast amount of the UAM information it collects (Articles
17 & 19 of EU-GDPR regulation).

5. Conclusions

Results (of the conducted research answering the research questions)

e Two (2) phases and fourteen (14) tasks have been described.

e The chronological order of the fourteen tasks has been established.

e The task-dependency Finish-Start, Start-Start, Finish-Finish, and Start-
Finish relations have been defined.

e For the Blockchain/Gantt implementation framework, a Blockchain
and a Gantt chart have been designed.

e Fourteen (14) smart contracts, on a per-task basis, have been assigned
to various actors involved.

Findings

e Real-time monitoring of unaccompanied minors’ protection.

e Children’s rights violation control (GDPR rights, benefit of the doubt
principle, provision of the child's best interest, presumption of
minority).

e Smart contracts support for monitoring UAM-age assessment tasks.

e Execution time is four times faster than that of the traditional
centralized approach.

e Stable performance and faster data consistency.

e Decentralized ledger functionalities (planning intelligence, loT
efficiency, UAM image identification, design process modification
ability, redesign functionality, metaverse hash tree / UAM future
transactions).

e Metaverse functionalities (coordinated parallel design, same-data
sharing, data validation, contractual frameworks, etc.)



Novelties
The main contributions of this article are as follows:

(1) The proposed solution enables the migration of the traditional Gantt chart
model from a centralized to a distributed architecture to provide visual
expression (Blockchain/Gantt integration).

(i1) The proposed solution, through the smart contracts assigned to tasks (as
multiple chunks in a chronological dependency), effectively improves the
flexibility of project cooperation and guarantees versatile project management.

(ii1) The proposed solution enables the visualization of the various UAM-
age assessment task schedules as a Gantt chart, as well as provides a progress
feedback mechanism that assists project and task managers to monitor overall
UAM-age assessment procedure/individual tasks completion status and
supports real-time adjustments to the project plan.

(iv) Experimental results show that the proposed Blockchain/Gantt
integration framework has stable performance and high production metaverse
efficiency.

Applications

Apart from the specific UAM-age assessment procedure, potential applications
of the proposed Blockchain/Gantt framework include a common EU
decentralized ledger for refugees, digital documentation of the European
asylum legislation, smart contracts (financial services), and metaverse
applications (better tracking of developmental aid and charitable donations,
etc.) for refugees.

Suggestions (for further study)
Future research should study the collision between the EU “right to erasure”
with the proposed Blockchain/Gantt implementation of the UAM-age
assessment procedure, whose defining feature is that it “never forgets” the vast
amount of the UAM information it collects.

Considering the relatively limited number of unaccompanied children
applying for asylum at the given time at the pan-European level!, as well as

1 According to Eurostat data, in 2022 in a total of 222,100 applications for asylum from
children, 19% of them were unaccompanied (i.e. 42,199). Therefore, taking into account the
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the fact that the term “unaccompanied minor” has a temporal dimension, a
solution could possibly be found with the yearly reconstitution of the UAM-
blockchain (every Ist January) with age-updated blocks for the
unaccompanied minors (<18 y.o.).
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Abbreviations

BIA - Best Interest Assessment

BID - Best Interest Determination

CRC - UN Convention on the Rights of the Child
DLT - Distributed Ledger Technology

EC - European Commission

GDPR - General Data Protection Regulation / EU law
IOM - International Organization for Migration

UAC - Unaccompanied alien children.

UAM - Unaccompanied minors?

UASC - Unaccompanied and separated child

UMC - Unaccompanied migrant children®

UNHCR - United Nations High Commissioner for Refugees

2 According to the Directive of the European Parliament and the Council 2013/33/EU an
unaccompanied minor is defined as “a third country national or stateless person below the
age of eighteen, who arrives on the territory of the Member States unaccompanied by an
adult responsible for them whether by law or custom, and for as long as they are not
effectively taken into the care of such a person, or a minor who is left unaccompanied after

they have entered the territory of the Member States”.

3 JOM considers “unaccompanied children” to be children, as defined in Article 1 of the
Convention on the Rights of the Child, 1989 (CRC), who have been separated from both
parents and other relatives and are not being cared for by an adult who, by law or custom, is

responsible for doing so.



