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Capitalising from 
skills Building on 

Education 

…a race against time?



It seems like that…



A glance at policy 
and education: 
the sunk cost of 
the transition 



At the leadership 
level of the EU 

• To help drive the change we
need, I will put forward my plan
for a future-ready economy, our
new industrial strategy.

• We will be a world leader in
circular economy and clean
technologies. We will work to
decarbonise energy-intensive
industries.
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DECISION OF THE 
COUNCIL on 
establishing the 
specific programme 
implementing Horizon 
Europe - the 
Framework 
Programme for 
Research and 
Innovation 



Important References 

• 4. CLUSTER 'DIGITAL, INDUSTRY AND SPACE'

• The EU has the unique chance of being a global leader and increase its share of world markets, by showcasing how digital 
transformation, leadership in key enabling and space technologies, the transition to a low-carbon, circular economy and 
competitiveness can reinforce each other through scientific and technological excellence.

• To make the digitised, circular, low-carbon and low-emission economy a reality, action is needed at EU level because of the 
complexity of value chains, the systemic and multi-disciplinary nature of the technologies and their high development costs, 
and the cross-sectoral nature of the problems to be addressed.

• It will ensure that research and innovation in these areas feed into, and contribute to the implementation of, the EU’s policies
for industry, digitisation, environment, energy and climate, circular economy, raw and advanced materials and space

4.2.8. Circular Industries

• Europe is at the forefront of the global transition towards a circular economy. Europe's industry should become a circular 
industry: the value of resources, materials and products should be maintained much longer compared to today, even opening 
up new value chains



WHITE PAPER On Artificial Intelligence - A 
European approach to excellence and trust 

• for business development, for example a new 
generation of products and services in areas 
where Europe is particularly strong (machinery, 
transport, cybersecurity, farming, the green and 
circular economy, healthcare and high-value 
added sectors like fashion and tourism); 



Communication: Shaping Europe’s 
digital future (19 February 2020)

• A FAIR AND COMPETITIVE ECONOMY

• Propose an Industrial Strategy Package putting 
forward a range of actions to facilitate the 
transformation towards clean, circular, digital and 
globally competitive EU industries, including SMEs 
and the reinforcement of single market rules.

• AN OPEN, DEMOCRATIC AND SUSTAINABLE SOCIETY

• A circular electronics initiative, mobilizing existing 
and new instruments in line with the policy 
framework for sustainable products of the 
forthcoming circular economy action plan, to ensure 
that devices are designed for durability, 
maintenance, dismantling, reuse and recycling and 
including a right to repair or upgrade to extend the 
lifecycle of electronic devices and to avoid premature 
obsolescence (2021).



The need to built on skills and education



The 
European Union 

example



• The twin green and digital transitions are reshaping the way we
live, work and interact.

• Europe needs agile, resilient and future-proof VET systems, which
can support young people to manage their entry to a changing
labour market and ensure that adults access vocational
programmes tailored to the twin green and digital transitions

• The green transition requires investments in skills of people to
increase the number of professionals who build and master green
technologies, including digital, develop green products, services
and business models, create innovative nature-based solutions
and help minimise the environmental footprint of activities.

• Europe will only become a climate neutral continent, a resource
efficient society and a circular economy with an informed
population and workforce that understands how to think and act
green.

École des Ponts Business School- Circular Economy Research Center 



That’s all 
great…what do 

we finally need?



A blended approach for Circular Economy
A n  i n c l u s i ve  a p p ro a c h  

Knowledge fusion

The multidisciplined requirements of 

Circular Economy require and generate 

a unique out of the box fusion of 

knowledge. 

Disruptive models

The generation of new 

disruptive models with 

regenerative characteristics are 

crucial. 

Up-skilling and Re-Skilling

Capitalising on new knowledge 

for advancing the skills of 

people or reskilling them to 

remain current and competitive 

.Vocational, Education and Training 

New knowledge needs to be 

systematically infused through 

programs and structures for personal 

and professional development

Family 

Mindset, culture, believes 

values

Traditional Education

Schools, Universities, Research 

Centers.

Best Practices 

Actual successes and failures 

that resulted to concrete 

outcomes 

Cross domain fertilisation
Circular Economy is all about 

synergies and applications from 

different domains. Prime 

example the interaction of ICT 

with many domains.



Thank you for your attention!
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Circular skills in the context of the 

CE-IoT Project
George Alexandris (ENPC)

A Framework for Pairing Circular Economy and IoT: 

IoT as an enabler of the Circular Economy & circularity-by-design as an enabler for IoT



Link to the video

https://www.facebook.com/117536415684160/videos/733970517350786
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CE-IoT as an interplay of different skills

Business

Strategic 

Technical

19

Applied technology, 

R&D trends and 

progress

Environmental, 

social and 

economical 

needs + future 

perspective

Business innovation and value creation

Operations & 
Governance

Operational 

implementation 

and process 

optimization

▪ Circular economy is not 

just a single discipline, 

but the proper 

combination of different 

skill categories

▪ We will demonstrate an 

example of each 

category as it emerged 

from our project 
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Strategic Skills: Circular Transition Scenario for a Company

Being Circular - maintain the value of products, 

materials and resources for as long as possible

▪ “Know Thyself”: Motivation, Goals 

▪ But also investment willingness & risk tolerance 

▪ Contextualize the value

▪ Develop a roadmap
▪ “No Brainers” ~1 year, 

▪ “Big Bets”  ~3 years, 

▪ “Moonshots” ~5 years  

Formulate a multi-disciplinary 
circular strategy

Establish short-term, medium-
term and long-term goals 

Communicate vision and 
strategy milestones

→ Explore the strategic domains of the company

▪ New business models
▪ Product-as-a-Service, Sharing, Buy-Backs…

▪ Circular product design
▪ Modular design, reusable materials,…

▪ Reverse logistics
▪ Reuse & recycling in the supply chain,…

▪ Market enablers
▪ Collaboration & partnerships, regulatory incentives, financing,…
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O&G Skills: Reverse Logistics Scenario

Manage the reverse flow of goods, from end-user to 

manufacturer, and even back to raw materials

▪ Collect & organize returned products via a distribution 

network. 

▪ Recovery of product: evaluation of the product condition, 

refurbishing or remanufacturing

▪ Make products available for other markets

Consumer

Retailers

Distrib. & 
Storage

Manufact.

Raw 
Materials

Decision 
making

Inspect & 
Sorting

Storage

Collection

Fo
rw

ar
d

 L
o

gi
st

ic
s

R
everse Lo

gistics

Resell

Repair / 
Refurbish

Recycle

→ Enhance processes which amplify circularity
▪ Investigate what and how to measure

▪ Process times, quantities, product quality…

▪ Define success factors

▪ Lead times, product quality and defects, returns revenue, costs… 

▪ Foster cross-party visibility, accountability and information flow

▪ Standardize and optimize processes

Identify processes and establish KPIs 
inline with circular targets

Measure improvements through 
metrics and periodical assessments 

Evolve processes and advance 
circular maturity
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Business Skills: Building Materials Scenario

Current practice: traditional “design-bid-build” approach

▪ Excess materials in Bill-of-Materials for contingency, risk 

mitigation in case of overrun

▪ Disposal of unused materials via landfills 

▪ usually due to lack of traceability, shelf life constraints, inadequate 

storage facilities

Reduce resources & costs by incorporating 
circular materials

Establish partnerships and incentives for 
obtaining & transferring materials

Create added value through intelligent use 
of facilities (e.g. storage, transport, …)

Promote and market the circular concept

→ Enable the reuse of excess materials by other parties

▪ Common data-sharing platform for all parties allows 

transparency & collaboration

▪ Quality assurance, traceability and tracking of materials is made 

possible by IoT

▪ Enabling trust between untrusted parties using distributed 

ledger (Blockchain) technologies
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Technical Skills: Energy Grid Scenario 

Current Practice: “Demand-Side Response”

▪ Consumers are requested by energy retailers to curtail power 

usage during peak hours

▪ Consumers are motivated by multi-tier pricing or reward-based 

incentive programs.

▪ Currently the  process  is  non-automated and  requires  

intervention  from  multiple  parties, thus  making  it inefficient. 

→ Introduction of automated, IoT-based load-control
▪ Instead of following the demand, intelligently curtail the 

consumption so that it follows the supply

▪ Remotely connect and disconnect electrical devices from 

the electrical network depending on their criticality

▪ Determine the essential vs non-essential load 

consumptions

▪ Establish communications between devices to determine energy 

shortfall and surplus.

▪ Βased on supply and demand, take remedial actions.

Predict consumption patterns using 
analytics and deep-learning 

Real-time data capture and  
processing at scale

Protocols & device interoperability 

Appliances, Distribution network, Generators,…

Privacy and security
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Key Takeaway

Strategic

Technical

Business

Operations & 
Governance

▪ Powering the circular 

economy requires a variety

of skills and mindsets…

▪ …but all of them should be 

interlocked by the same 

principles.

▪ What strengths can 

you contribute?

Reduce

Reuse

Recycle



Thank you for your attention

A Framework for Pairing Circular Economy and IoT: 

IoT as an enabler of the Circular Economy & circularity-by-design as an enabler for IoT



 

The SmartShip project has received funding from the European Union’s 

Horizon 2020 research and Innovation programme under the 

Marie Skłodowska-Curie grant agreement No 823916 

 

Digitalisation and Skills in a circular economy 

in the context of the SmartShip project
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GHG 

emissions

Circular Economy Research Center 27



SmartShip architecture and knowledge transfer

Circular Economy Research Center

28
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Scenarios and 

applied use cases 

 Weather routing optimization

 Route monitoring

 Condition based predictive

maintenance 

Circular Economy Research Center 29

Applied Use Cases: 

-Voyage planning / Route optimization

-Predictive Analytics – Maintenance – Supply decision making

-Bunkering optimization

-Compliance / Sustainable operation /Environmental Friendly operation
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Partners 



SmartShip users

Circular Economy Research Center 32

Ship 
manager 

Data 
providers

Policy 
makers 

Research 
institutions 

Data 
analyst

Skills:
• Risk assessment

•Fleet management 

•Safety and environmental awareness  

•Maritime business knowledge 

•Governance 

Soft skills:
• Communication

•Team work 

•Problem solving

•Conflict management  

Skills:
• ICT skills

•Big Data 

•Statistics  

Circular skills:
• Circularity of materials from product design 

to recycling and reuse  

•Support the circularity infrastructure 

•Repairing and maintaining goods

•Service skills

•Creative skills 



Roadmap 

Circular Economy Research Center 33
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Thanks for your attention 
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Industrial-Driven Big Data as 
a Self-Service Solution

Digitalisation and skills

Hernan Ruiz Ocampo

Circular City week

March 23, 2021

The I-BiDaaS project has received funding from the European Union’s 

Horizon 2020 research and Innovation programme

under grant agreement No 780787-



Identity card

http://www.ibidaas.eu/ @Ibidaas https://www.linkedin.com/in/i-bidaas/

Circular Economy Research Center - CERC 37

http://www.ibidaas.eu/
https://twitter.com/Ibidaas
https://www.linkedin.com/in/i-bidaas/
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I-BiDaaS Consortium

1. FOUNDATION FOR RESEARCH AND TECHNOLOGY HELLAS (FORTH)

2. BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE                                                 
SUPERCOMPUTACION (BSC)

3. IBM ISRAEL - SCIENCE AND TECHNOLOGY LTD (IBM)

4. CENTRO RICERCHE FIAT SCPA (CRF)

5. SOFTWARE AG (SAG)

6. CAIXABANK, S.A (CAIXA)

7. THE UNIVERSITY OF MANCHESTER (UNIMAN)

8. ECOLE NATIONALE DES PONTS ET CHAUSSEES (ENPC)

9. ATOS SPAIN SA (ATOS)

10. AEGIS IT RESEARCH LTD (AEGIS)

11. INFORMATION TECHNOLOGY FOR MARKET LEADERSHIP (ITML)

12. University of Novi Sad Faculty of Sciences Serbia (UNSPMF)

13. TELEFONICA INVESTIGACION Y DESARROLLO SA (TID)



Motivation
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Essential resource for growth, 
competitiveness, innovation, job creation 

and societal progress in general

Organizations leverage 

data pools to drive value

The rise of the demand for platforms in 
the market empowering end users to 

analyze

The convergence of internet of things 
(IoT), cloud, and big data transforms our 

economy and society

Self-service solutions are transformative 
for organizations

Building a European Data Economy (Jan 2017)

Continue to struggle to turn opportunity from big 
data into realized gains

Companies call upon expert analysts and 
consultants to assist them

A completely new paradigm towards big data 
analytics

The right knowledge, and insights decision-makers 
need to make the right decisions.

Towards a common European data space (Apr 2018)

Towards a thriving data-driven economy (Jul 2014)

Digital Single Market 
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Market trends

49
56

64 70
77

84 90 96 103

2019 2020 2021 2022 2023 2024 2025 2026 2027

Forecast: Big Data size revenue worldwide 
from 2019 – 2027 (in billion U.S. dollars)

Banking
13,9%

Discrete 
manufacturing

11,3%

Professional services
8,2%

Process 
manufacturing

8,2%
Federal/central 

government
6,8%

Others
51,6%

Share of Big Data and business Analytics 
revenue worldwide in 2019 by Industry
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Our Mission

We believe we are creating a unique product that allows you to 

Incorporate BigData Analytics into your Business Decisions



• Expert mode

Analyze your DataUsers

• Import your data

• Self-service mode

Data

• Fabricate Data

• Stream & Batch Analytics

• Expert: Upload your code

• Self-service: Select an 
algorithm from the pool

Results 

• Visualize the results

• Share models

Do it yourself 

In a flexible 

manner

Break data silos Safe environment Interact with Big Data 

technologies
Increase speed of 

data analysis
Cope with the rate of data 

asset growth

Intra- and inter-

domain data-flow

Benefits of using I-BiDaaS

• Co-develop mode

• Co-develop: custom end-
to-end application

• Tokenize data

42

Flexible solution Data sharing 
& breaking silos

• Stream & Batch Analytics • Visualize the results

• Share models

The I-BiDaaS solution: Front-end

Circular Economy Research Center - CERC 42



I-BiDaaS User

Non-Expert User

In-house decision 
making 

personnel (Data 
Provider / 
Consumer)

Data Analyst

Expert User

I-BiDaaS users: Overall

Expert mode

Self-service mode

Co-develop mode

43Circular Economy Research Center - CERC 
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Data Providers: Industrial Partners

- Accurate location prediction with high traffic and visibility 

- Enhance control of customers 
to online banking

- Advanced analysis of bank transfer 
payment in financial terminal

- Analysis of relationships through 
IP addresses 

- Maintenance and monitoring 
of production assets

- Optimization of placement of telecommunication equipment 

- Quality of Service in Call Centers

- Production process of 
aluminium Die-casting 



I-BiDaaS User

Non-Expert

Data Provider 
/ Consumer

Financial 
Administrator

Quality 
Assurance 
Manager

Infrastructure 
Engineer

Data Analyst
Other 

Stakeholders

IT security 
personnel

Expert User

COMPS 
Developer

Python 
Developer

I-BiDaaS users: Detailed view

Expert mode

Co-develop mode

Self-service
mode

Evaluation
Administration

(Not users per-se)
45

Skills:
• Domain knowledge
• Manipulation of user-friendly 

visual interface

Skills:
• Basic data analysis & 

statistics
• Domain knowledge    

(recommended)

Skills:
• Python (numpy, pandas, 
etc.)
• PyCOMPSs
(recommended)
• Parallelization and parallel 
processing  
(recommended)

• ML techniques, data pre-
processing, 
data manipulation, 

visualization

Circular Economy Research Center - CERC 



Revise experimental indicators
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Measure the contribution to the business 
goals
Ex. Product/service quality, Time 
efficiency

Business KPI

Measure the analytical capabilities of the 
platform
Ex. Data quality, End-to-end execution 
Time

Application Level 
Performance 

Indicators

Measure and monitor the platform 
performance
Ex. Throughput, Cost

Platform Level 
Performance 

Indicators

# Experiment Indicator Metric
Baseline value 
/ Benchmark

I-BiDaaS
value

Business 
Level

Time 
efficiency

Time to test new 
technologies

6 months – 1 
year

Application 
Level

Reliability & 
accuracy of

insights 
generated

Accuracy 
Recall

TP rate
TN rate

90% of accuracy

Platform 
Level

Cost
Price of 

technologies.

Cost of 
commercial 

product licenses
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Industrial Sector KPI

Benchmark:

EU project DataBench

(Improvement range)

I-BiDaaS

value

Financial Services Time efficiency 10–24% 75%

Telecom and Media Product/Service quality 25–49% 200%

Manufacturing Sector Cost reduction 4% 20-30%

Manufacturing Sector Product/Service quality 10-24% 0.05 – 7%

Comparison to 
DataBench Benchmarks
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Long term value creation

Circular Business Models: Product life-extension (CRF)

Overall Equipment Effectiveness (OEE) 

Reduce time to produce decisions 

Cost reduction

Enhance production times to reduce costs: Quality levels

Product life extension enables companies to extend the lifecycle of products and assets so value 

that would otherwise be lost through wasted materials is instead maintained or even improved

Increase of 1-1.5 % in current Overall 
Equipment Effectiveness (OEE)

Increase of 3-7 % good products 

From one month to few hours, a turn of job or 1 day

Decrease of 20-30 % in maintenance costs 

Efficiency of the manufacturing plant

Decrease of 1-4% and 0.5-2 % defective products
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▪ implement a methodology (lessons learned - the best practices)

▪ implement a training environment to display the I-BiDaaS solution to potential end-users within our 

organisation 

▪ promote a big data culture and new technologies to support the transition to circular industries

data, 
operator  

and quality
information

periodically
reports

internal
analyses

all
information 
processed

Implement an efficient Big Data analytics lifecycle:

I-BiDaaS 
Solution

Long term value creation
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CRF Training environment

The path forward: Manufacturing sector

1st 2nd 3rd

Potential achievements: To 
integrate I-BiDaaS inside CRF 

premises & implement Circular 
Business Model to extend life 

cycle of products 

Presentation  use cases, 
type of data collected and 
how data have been 
managed to perform the 
analytics

To show and explain step-by-
step the I-BiDaaS platform in 

Interactive session to test 
the different features with 

the employees

Strategy
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Important references

• 4. CLUSTER 'DIGITAL, INDUSTRY AND SPACE'

4.2.8. Circular Industries

• Europe is at the forefront of the global transition towards a circular
economy. Europe's industry should become a circular industry: the
value of resources, materials and products should be maintained much
longer compared to today, even opening up new value chains

2050 European Growth Strategy



THANKS FOR YOUR

ATTENTION
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Circular City Week NY, 2021

IDEAL-CITIES: Intelligence-Driven Urban Internet-of-Things Ecosystems for 

Circular, SAfe and IncLusive Smart CITIES

http://ideal-cities.eu

The Ideal-Cities project has received funding from the European Union’s 

Horizon 2020 research and Innovation programme

under the Marie Sklodowska Curie grant agreement No 778229 -

http://ideal-cities.eu/


Data-driven Circular Economy

Data driven CE: The interplay between CE and ICT

...with a view of creating intelligent assets that will enable 

the delivery of CE services through real-time, fine grained 

decision making



A maturity model for smart, circular cities

Ncube, C. et al. Smart Cities as a Cyber Physical Systems-of-Systems Network: a Reference ICT Architecture. 
Under review
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A maturity model for smart, circular cities

Ncube, C. et al.. Smart Cities as a Cyber Physical Systems-of-Systems Network: a Reference ICT Architecture. 
Under review

R
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A maturity model for smart, circular cities

Jarvis, P.D., Damianou, A., Katos, V., 2021 Vulnerability Exposure Driven Intelligence in Smart, Circular 

Cities, under review

R
IS

K

Vulnerability Impact

Exploitation of vulnerabilities at this level will severely 

affect privacy, security and safety of citizens, critical 

infrastructures and IoT assets

Exploitation of vulnerabilities at this level may affect the continuity of 

critical operations and in some cases, the safety of citizens

Exploitation of vulnerabilities at this level may affect the business 

continuity of key operations

Exploitation of vulnerabilities at this level may cause disruptions and 

may affect the business continuity of utility services



▪ Question:

▪ How can we achieve actionable threat intelligence through 

vulnerability management for the benefit of a smart city?

Jarvis, P.D., Damianou, A., Katos, V., Vulnerability Exposure Driven Intelligence in Smart, Circular Cities, under review



Vulnerabilities exposure

67



Some results

▪ Example Hypotheses:

▪ 𝐻1: The severity of vulnerabilities in countries decreases 

with GDP per capita : REJECT

▪ 𝐻2: The city type moderates the vulnerability exposure such that it is higher for    smarter cities 

than plainer cities: ACCEPT

▪ 𝐻3: The vulnerability exposure in cities increases 

with their population: ACCEPT

▪ 𝐻4: The vulnerability exposure in cities decreases with 

their level of technology: ACCEPT

Jarvis, P.D., Damianou, A., Katos, V., Vulnerability Exposure Driven Intelligence in Smart, Circular Cities, under review



Hierarchical clustering

▪ Cities having both a smart and circular economy agenda

Vulnerability exposure profile



Key takeaway

▪ Extend feedback loops on an interdisciplinary level

▪ Cybersecurity to learn from CE practices

▪ Cybersecurity to serve data-driven CE ecosystems

▪ Skills:

▪ Cyber Threat Intelligence SHARING

‘Everything is connected!’
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Thank you!

vkatos@bournemouth.ac.uk

vkatos

Vasilis Katos


