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https://github.com/trottier/original-bitcoin

Blockchain Definition (1)

The blockchain term, originally 
block chain, was first coined in 

2009, by (the still unknown) 
Satoshi Nakamoto, in the 

original source code for the 
virtual currency Bitcoin: "Nodes 
collect new transactions into a 
block, hash them into a hash 
tree"; "when they solve the 

proof-of-work, they broadcast 
the block to everyone and the 

block is added to the block 
chain." (Nakamoto, 2009).

http://www.metzdowd.com/pipermail/cryptography/2008-
October/014810.html

https://github.com/trottier/original-bitcoin
http://www.metzdowd.com/pipermail/cryptography/2008-October/014810.html


Blockchain Definition (2)

Blockchain technology enables the creation of a decentralized 
environment, where the cryptographically validated transactions and 
data are not under the control of any third party organization. Any 
transaction ever completed is recorded in an immutable ledger in a 
verifiable, secure, transparent and permanent way, with a timestamp 
and other details.

In March 2018, Merriam Webster Dictionary added the definitions for Blockchain, Cryptocurrency and 
Initial Coin Offering (ICO).

twitter.com/MerriamWebster/status/970667988964831232

https://twitter.com/MerriamWebster/status/970667988964831232


Blockchain Advantages

— self-sovereignty - users identify themselves and maintain 
control over the storage/management of personal data;

— trust - the technical infrastructure offers secure 
operations(payments or issue of certificates);

— transparency and provenance - to perform transactions in 
knowledge that each party has the capacity to enter into that 
transaction;

— immutability- records are written and stored permanently, 
without the possibility of modification;

— disintermediation- no need for a central controlling 
authority to manage transactions or keep records;

— collaboration - ability of parties to transact directly with 
each other without the need for mediating third parties.

Grech, A. & Camilleri, A. 2017. Blockchain in Education JRC Report - https://ec.europa.eu/jrc/en/publication/eur-scientific-
and-technical-research-reports/blockchain-education

https://www.stateofthedapps.com

https://positiveblockchain.io

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/blockchain-education
https://www.stateofthedapps.com/
https://positiveblockchain.io/


EU Initiatives and Policies (1)

• Blockchain Technologies are considered strategic for EU: “Blockchain and Distributed Ledger Technologies 

(DLT) have the potential to bring great improvements to the European industry and citizens. These technologies are 
transforming the way we use the internet and digital services globally.” - https://ec.europa.eu/digital-single-market/en/blockchain-techonologies

• EU Blockchain Observatory and Forum was launched on 1 March 2018, as a knowledge hub on blockchain –
http://www.eublockchainforum.eu

– 2018-2020 - 60 experts: Irina Albita (FilmChain) and Vlad Zamfir (Ethereum)

– From 2021 – 90 experts: Anca Bogdana Rusu, Dr.Ingrid Vasiliu-Feltes and Irina Albita

– Online Forum - http://eublockchain.mobilize.io

– A MOOC related to AI and Blockchain, policies, funds will be launched soon

• European Blockchain Partnership (EBP) was signed on 10 April 2018 (Romania on 29 May 2018); Dr.Carmen Elena 

Cirnu (ICI) is the representative in EBP since Sept 2020 -
• https://ec.europa.eu/digital-single-market/en/news/european-countries-join-blockchain-partnership , https://www.crypto-economy.net/en/europe-advances-seriousness-new-blockchain-project

• European Parliament resolution on distributed ledger technologies and blockchains: building trust with 

disintermediation, 3 October 2018:
– http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P8-TA-2018-0373&language=EN&ring=B8-2018-0397

– https://medium.com/@operagroup/eu-parliament-passes-blockchain-resolution-737d0ce99e38

https://ec.europa.eu/digital-single-market/en/blockchain-techonologies
http://www.eublockchainforum.eu/
http://eublockchain.mobilize.io/
https://ec.europa.eu/digital-single-market/en/news/european-countries-join-blockchain-partnership
https://www.crypto-economy.net/en/europe-advances-seriousness-new-blockchain-project
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P8-TA-2018-0373&language=EN&ring=B8-2018-0397
https://medium.com/@operagroup/eu-parliament-passes-blockchain-resolution-737d0ce99e38


• International Association for Trusted Blockchain Applications (INATBA) -industry, startups and SMEs, policy 

makers, regulators, civil society and standard setting bodies, 3 April 2019 – http://inatba.org, https://ec.europa.eu/digital-single-market/en/news/eu-blockchain-

roundtable-supports-efforts-deploy-blockchain-technologies-eu, https://ec.europa.eu/digital-single-market/en/news/launch-international-association-trusted-blockchain-applications-inatba

• European Blockchain Services Infrastructure (EBSI), a project of EBP (9 April 2019) – 4 use cases were selected in 2019, 3 

new cases in 2020 https://ec.europa.eu/cefdigital/wiki/display/CEFDIGITAL/ebsi , https://www.youtube.com/watch?v=m2uj7fgb2JI&t=7s, 

https://www.youtube.com/watch?v=LXyNrOvaGyk&list=PLPMb0otsCuFLrm-xtsxSnUSkw4rYoN3RV

o Notarization of documents, Validation of diplomas, European Self Sovereign Identity, Trusted Data Sharing

o SME financing, European Social Security Identification Number, Asylum process management 

EU Initiatives and Policies (2)

http://inatba.org/
https://ec.europa.eu/digital-single-market/en/news/eu-blockchain-roundtable-supports-efforts-deploy-blockchain-technologies-eu
https://ec.europa.eu/digital-single-market/en/news/launch-international-association-trusted-blockchain-applications-inatba
https://ec.europa.eu/cefdigital/wiki/display/CEFDIGITAL/ebsi
https://www.youtube.com/watch?v=m2uj7fgb2JI&t=7s
https://www.youtube.com/watch?v=LXyNrOvaGyk&list=PLPMb0otsCuFLrm-xtsxSnUSkw4rYoN3RV


Blockchain Maturity in EBP member countries

EU Blockchain Ecosystem latest developments, Nov 2020
https://www.eublockchainforum.eu/reports

https://www.eublockchainforum.eu/reports


4 Factors favoring Blockchain development

EU Blockchain Ecosystem latest developments, Nov 2020
https://www.eublockchainforum.eu/reports

https://www.eublockchainforum.eu/reports


European Parliament Resolution about Blockchain in Education

• Stresses the potential of DLT for verification of academic qualifications, encrypted educational certification (e.g. 
‘blockcerts’) and credit transfer mechanisms;

• Stresses that lack of knowledge about the potential of DLT discourages European citizens from using innovative 
solutions for their businesses;

• Highlights the need to establish non-profit-making entities, for example research centres, that would be 
innovation hubs which would specialise in DLT technology in order to perform educational functions regarding 
the technology in Member State;

• Calls on the Commission to explore the possibility of creating an EU-wide, highly scalable and interoperable 
network that makes use of the technological resources of educational institutions in the Union(…); also 
encourages Member States to adapt specialised curricula at university level in order to include the study of 
emerging technologies such as DLT;

• Recognises that for DLT to be trusted, awareness and understanding of the technology need to be improved; 
calls on the Member States to address this through targeted training and education. 

http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P8-TA-2018-0373&language=EN&ring=B8-2018-0397EPR, Oct 2018

http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P8-TA-2018-0373&language=EN&ring=B8-2018-0397


European Blockchain Services 
Infrastructure (EBSI) (1)

https://ec.europa.eu/cefdigital/wiki/display/CEFDIGITAL/EBSI

https://ec.europa.eu/cefdigital/wiki/display/CEFDIGITAL/EBSI


EBSI (2)



EBSI (3)

1st EBSI node in Q4 2021 #ebsi4ro



EBSI (4)



EBSI (5)

https://www.youtube.com/watch?v=m2uj7fgb2JI

https://www.youtube.com/watch?v=m2uj7fgb2JI


Education in EU

Webinar Del4ALL, Nov 25  – http://del4all.eu
https://www.del4all.eu/news/2020/12/02/flagship-technology-projects-in-the-eu/

http://del4all.eu/
https://www.del4all.eu/news/2020/12/02/flagship-technology-projects-in-the-eu/


Micro-credentials 

Dec 14, 2020 - https://ec.europa.eu/education/education-in-the-eu/european-education-area/a-european-approach-to-micro-credentials_en

https://ec.europa.eu/education/education-in-the-eu/european-education-area/a-european-approach-to-micro-credentials_en


Blockchain in Education and Research

• Digital certification using an open infrastructure for credentials

• Intellectual property management (scientific papers, research) 

• Funding tracking from higher level authorities 

• Students’ payments, grants management, students’ services (e.g. academic records, transcripts), credit transfer, 
learning portfolios

• Pedagogical enhancement: anonymous marks/student performance comparison leading to personalised
learning, reputation, proof of learning

https://www.slideshare.net/inamor/open-education-blockchain-and-flexible-learning-pathways

https://www.slideshare.net/inamor/open-education-blockchain-and-flexible-learning-pathways


Romanian Educational Blockchain Ecosystem

• Romania has a dynamic Blockchain ecosystem:   
numerous educational programs, initiatives and policy 
proposals.

• During the last months: projects and policies for 
diplomas and micro-credentials on the European 
Blockchain Services Infrastructure (EBSI).

https://carmenholotescu.medium.com/romanian-blockchain-ecosystem-cf29ae26050d

https://carmenholotescu.medium.com/romanian-blockchain-ecosystem-cf29ae26050d


Academic courses and projects

Courses:

• Blockchain programming - Carmen Holotescu, Ioan
Slavici University, 2017-18

• Blockchain: Foundations and Applications - Emanuel 
Onica & Andrei Arusoaie, Alexandru Ioan Cuza
University of Iaşi, 2020-21

• Blockchain: Smart Contracts- Florin Craciun, Babes-
Bolyai University Cluj-Napoca, 2020-21

Modules:

• Modules in Master courses - Modex and  Politehnica
University of Bucharest, 2020-21

• Laboratory of Blockchain - by Modex at Bucharest 
Academy of Economic Studies, 2020

• Many universities have course modules, and 
Bachelor, Master and PhD theses have Blockchain as 
topic

1st postgraduate program 
“Entrepreneurship in Blockchain” 
at West University of Timisoara, Dec 2020-

March 2021 #AntreprenoriatBlockchainUPT

For Curriculum design:
INATBA. 2021. Blockchain Education: A Prerequisite 
for Socio-Economic and Technological Advancement.
https://inatba.org/news/blockchain-education-report/

https://inatba.org/news/blockchain-education-report/


Research

Three Romanian universities - members of 
the Bloxberg.org Trusted Research 
Infrastructure, 

running validator nodes: 

• West University of Timisoara, 

• Carol I National Defense University 

• Ioan Slavici University of Timisoara

Research groups: 

• Distributed Systems Research Laboratory at Technical University of Cluj-Napoca

• at eLearning and Multimedia Centres of Politehnica University of Timisoara

• at Faculty of Mathematics and Informatics of the West University of Timisoara,

• Center for Open Education at Ioan Slavici University of Timisoara

Researchers in Romania wrote 93 articles (0.97%), the country on the 
31st place out of 72 countries with at least one ISI indexed article.
With 145 ISI citations and 282 on Google Scholars, the most cited article 
is written by members of the Distributed Systems Research Laboratory, 
from the Technical University of Cluj-Napoca, coordinated by Prof. Ioan
Salomie:
Claudia Pop, Tudor Cioara, Marcel Antal, Ionut Anghel, Ioan Salomie, 
Massimo Bertoncini. 2018. Blockchain based decentralized management 
of demand response programs in smart energy grids. Sensors.

http://coned.utcluj.ro/
http://utcluj.ro/
https://www.linkedin.com/in/ioan-salomie-85b10294
https://www.mdpi.com/1424-8220/18/1/162


Initiatives for the pre-university system(1)

https://inaco.ro/project/gmv3/

In 2020, the Initiative for Competitiveness (INACO) published the 3rd edition of the “Guidance of the 
jobs of the future”, coordinator Andreea Paul; a chapter is related to Blockchain. 
Between 2018–2020, INACO organized f2f and online trainings about the future jobs and emerging 
technologies, in which over 15,000 pupils took part, becoming familiar with Blockchain too.

https://inaco.ro/project/gmv3/


Initiatives for the pre-university system(2)

Using RO-Certs, in the autumn of 2020, there were issued 300 digital certificates for all the students in 
the schools of Bucharest who obtained the maximum grade at the National Evaluation and Baccalaureate 
Exams, in a project of INACO — Initiative for Competitiveness.



Diplomas and Micro-credentials on EBSI (1)

https://ec.europa.eu/inea/en/news-events/newsroom/%E2%82%AC31-million-to-improve-cross-border-digital-services

#ebsi4ro
UEFISCDI and UPT – 2021-2023

https://ec.europa.eu/inea/en/news-events/newsroom/%E2%82%AC31-million-to-improve-cross-border-digital-services


Diplomas and Micro-credentials on EBSI

https://ec.europa.eu/inea/en/news-events/newsroom/%E2%82%AC31-million-to-improve-cross-border-digital-services

• 1st EBSI node in Q4
• MOOCs modules on Unicampus.ro, workshops and 

trainings with micro-credentials
• System for university diplomas and micro-credentials 

on EBSI
• Piloting cross-borders mobility
• Support for implementing EBSI use-case in 

administration and institutions

#ebsi4ro
UEFISCDI and UPT – 2021-2023

Collaboration with the National CRED project:
• MOOC about Blockchain in Education and Research
• Certificates on EBSI 

55,000 teachers in schools

https://ec.europa.eu/inea/en/news-events/newsroom/%E2%82%AC31-million-to-improve-cross-border-digital-services


Proposal in Education Strategy - SmartEDU

https://www.smart.edu.ro/

https://www.smart.edu.ro/


Thank you!

Carmen Holotescu
Twitter, LinkedIn: cami13
Facebook: carmen.holotescu
Research: tinyurl.com/cholotescu

Invitations:
• MOOCs and training of the “Connecting Romania through Blockchain” project #ebsi4ro
• 8th International WORKSHOP “Open Education and the Emerging Technologies of the 4th 

Industrial Revolution” - eLSE Conference 
https://www.elseconference.eu/pages/view?page=workshop_11

http://twitter.com/cami13
https://www.facebook.com/carmen.holotescu
http://tinyurl.com/cholotescu
https://www.elseconference.eu/pages/view?page=workshop_11

