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Why they are connected to circular economy

Kaloyan Georgiev

kAaLAaTecH



CER principles

Reduce Input Consumption (RIC) such as materials, energy and water: smarter product use and manufacturing.
Rejecting redundant products, rethinking their design (multifunctional products), their manufacture (simplifying and
minimizing resource use) and their use (more intensive, e.g. by sharing products).

Reuse: Directly extend the useful life of a product.
Reuse of products or components in the same type of product discarded by another consumer, when they fulfill their

original functions.

Recovery: Actions to extend the useful life of products and their parts.
Repair (repairing or maintaining defective products), reconditioning (restoring old products and bringing them up to
date), remanufacturing (using components in the same type of products) and components reuse (using components

or discarded products in other types of products).

Recycling: Useful application of the material.
The process should focus on obtaining a high degree of quality

Reduce waste and emissions (RWE): Focus on resource recovery.
At the end of the process, CE requires a waste and emissions management strategy that should seek to reinforce the

recirculation of resources, minimizing environmental consequences.
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Industry 4.0 concept

To services

ERP-Level
;-\W\ Entecpri;v

Resources

Communication Layer

MES-Level
d; Manufacturing
DRAANY Communication Layer

Via data ¢ - - - n e —

Communication Layer

Device=Level
Sensor-Actor-
Machine

1%

ATECH



Industry 4.0 Technologies

Additive manufacturing (AM)
Artificial Intelligence (Al)
Artificial Vision (AV)

Big Data and Advance Analysis (BDAA) *a
Cybersecurity (CS)
Internet of Things (loT)
Robotics (RB) BIG DATA ANALYTICS DECISIONS
Virtual and Augmented Reality (VAR)

Blockchain
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Industry 4.0 Technologies - impact

Additive manufacturing (AM) — 20% to 80%

Artificial Intelligence (Al) — up to 100% paper, energy savings up to 50%

Artificial Vision (AV) — less than 2% in stable process, more than 10% after process adjustment

Big Data and Advance Analysis (BDAA) — 10% to 20% material, up to 100% paper, 7% to 15% operation time
Cybersecurity (CS)

Internet of Things (loT) — 5% to 30% energy and material, 5% to 10% fuel

Robotics (RB) — 3% to 18% quality, 0.5% to 10% energy and material

Virtual and Augmented Reality (VAR) — 100% paper, 30%-80% risk, 6% to 17% downtime

Blockchain
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Thank you!
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