
In the age of Industry 4.0, resource efficiency is becoming a cri�cal compe��ve factor. Rising energy and 
material costs, geopoli�cal uncertain�es, stricter regulatory requirements, and the transi�on to a circular 
economy call for new approaches to use resources more intelligently and make industrial value crea�on 
more sustainable. Digital technologies lay the founda�on for this by enabling transparency regarding energy, 
material, and data flows and by unlocking op�miza�on poten�al throughout the en�re product life cycle.

Key enablers include ar�ficial intelligence, digital twins, Industrial IoT, data spaces, and simula�on-based op-
�miza�on. They help companies reduce consump�on, make produc�on processes more efficient, lower 
emissions, and keep resources in the value chain longer in line with the principles of a circular economy. At 
the same �me, new data-driven business models are emerging that combine environmental and economic 
goals and strengthen the resilience of industrial systems.

This issue of Industry 4.0 Science (www.industry-science.com) is dedicated to the technological, organiza�o-
nal, and economic founda�ons of Resource Efficiency 4.0. The focus is on scien�fic and prac�ce-oriented 
ar�cles that demonstrate how digitaliza�on and intelligent produc�on systems pave the way for a resource-
efficient, compe��ve, and sustainable industry.
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