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Motivation

• Decarbonization of the European Energy System
• EU Directive 2018/2001 (RED II) on Renewable Energy Communities (REC)
• Net-Zero Energy Factory as planning concept to integrate volatile Renewable Energy Sources

• Flexibility Options need to be optimally designed
• High investment cost needed for the Flexibility Options

Lombardi Pio Alessandro
Finn Bennet Schröder
Stephan Balischewski

| 212/09/2025
FROM NET-ZERO ENERGY FACTORY

TO AN INDUSTRIAL RENEWABLE ENERGY COMMUNITY:
A GERMAN CASE STUDY



Net-Zero Energy Factory: what is it?

Common Definition: „A Net-Zero Energy Factory (NZEF) is an
industrial facility that produces as much energy from renewable
sources as it consumes, over a defined time horizon (typically one
year).”
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Our Approach: A NZEF
• Generates renewable energy on-site or in its immediate

surroundings.
• Maximizes self-consumption, avoiding energy export to

the grid.
• Integrates energy use directly into the production

system, through flexible processes and local storage.
• Imports from the grid only when strictly necessary,

without using it as a buffer or sink.



The FlexBIT Platform
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Net-Zero Energy Factory
FlexBIT Demonstrator
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▪ PV Plant: 125 kW

▪ Battery : 20 kW;40 kWh

▪ Charging Station for EVs

▪ Smart Compressed Air

▪ Flexible Processes:

▪ Sawing

▪ Drilling

▪ Grinding

▪ Banding

▪ Digitalization of energy

flows and throug smart 

meters

▪ Digitalization of Material 

flows by IoT Sensors

▪ Identification of Flexibility

▪ Quatification of Flexibility

▪ Exploitation of Flexibility

▪ Design new flexibility

options



Net-Zero Energy Factory
FlexBIT Demonstrator- Digital Trust
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From Net-Zero Energy Factory To Industrial
Renewable Energy Community-FlexBIT Demonstrator
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Aue Funeral Home

800 Meters

aRTE Möbel Aue Bestattungen

RES (PV) 125 kW 29 kW

Battery 20 kW; 40 kWh 20 kW; 20 kWh

EV 1x 2x (Hybrid Plug-in)

Additional Flexibility Industrial processes
Smart Compressed air

Cooling Aggregates

▪ Energy Sharing

▪ Digital Trust durch Energy Sharing

▪ Nutzung der Flexibilität
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• The transition from Net-Zero Energy Factory 
(NZEF) to Industrial Renewable Energy Community 
(IREC) offers a more scalable and economically 
viable path for industrial decarbonization.

• While NZEFs promote on-site renewable energy use, 
they often require costly investments in storage, 
flexibility, and digital control—challenging for SMEs.

• IRECs enable energy sharing and coordination
among multiple industrial actors behind the same 
distribution transformer, reducing individual costs 
and increasing overall efficiency.

• The FlexBIT project demonstrates the feasibility of 
IRECs, defining a robust architecture for real-time 
coordination, digital traceability, and automated 
smart contract settlement.

• A practical example—carpentry and funeral home 
collaboration—shows how diverse assets (e.g., smart 
compressors, EVs, refrigeration) can be managed via 
a shared digital infrastructure.

Conclusions



THANK YOU! 
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