
About the Paradox of Sustainable 
Production

Transforming Consumption-Production Systems Toward Just and 
Sustainable Futures

July 5-8,  2023

Dr. Linda Steuer-Dankert & Sebastian Bernhard, M.A. 

Gender and Diversity in Engineering
Faculty for Civil Engineering
RWTH Aachen University

Department of Energy Technology 
FH Aachen University of Applied 
Sciences



2

1

3

AG
EN
D
A

The Manufacturing Industry in the Context of 
Digital and Sustainable Transformation

Results

Discussion



The Manufacturing Industry in the Context 
of Digital and Sustainable Transformation



About the Paradox of Sustainable Production and What We Can Do About It!
S. Bernhard | Gender and Diversity in Engineering
L. Steuer-Dankert | Department of Energy Technology 

4

Sustainable and Industrial Transformation

Sustainability Industry
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Although interdependencies are obvious, the manufacturing industry 
remains one of the highest emission contributors:

à 9,8% in the EU [1]

à 30% the world [2]

Current State
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There are synergetic effects of digitalization and sustainability that are 
seen as a potential for a more sustainable manufacturing industry

Research shows that Industry 4.0 technologies, such as artificial 
intelligence, can be used for sustainable purposes 

Digital & Sustainable Transformation of the Industry

However, to leverage the potential of digital transformation for 
sustainability, the manufacturing industry must, in the first place, 

succeed in the process of transforming into a (fully) digitalized sector. 

[3, 4, 5, 6, 7, 8, 9, 10]
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Improvements in ecological and economic terms are possible, e.g., 
through increased resource efficiency.

Digital & Sustainable Transformation of the Industry

Improvements in social terms are possible, e.g., in the form of greener 
and sustainable value and job creation, or, through smart and 
autonomous systems that benefit employees’ well-being.

[3, 7, 11]

However, this only applies if the technologies are used as intended and 
do not lead, e.g., to job loss, information security issues, complexity, 

wasted quality, and wasted energy.
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Given its nature, the manufacturing industry shows a tendency to remain 
this focus by understanding and practicing sustainability mostly in terms 
of resource efficiency and adaption to demand curves

Digital & Sustainable Transformation of the Industry

However, digitalization will further lead to a fundamental change in socio-
cultural and structural terms because it crucially affects how human 
beings work and relate with and to each other.

[5, 12, 13, 14, 15, 16, 17, 18]



Results 
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Out of 31 interview partners, 
merely 16,1% (5) addressed 
sustainability in the context of 
the digital transformation 

à indicating a weak 
(automated) association

Results – Digital & Sustainable Transformation of the Industry

16,1%

83,9%

Adressing
Sustainability

Not Adressing
Sustainability
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Results – Digital & Sustainable Transformation of the Industry

When addressed, it was mostly associated with e.g., CO2 footprints, 
energy transition, or energy efficiency 
à indicating a strong focus on the ecological and economic dimension
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Results – Digital & Sustainable Transformation of the Industry

Only two addressed the social 
dimension and reflected people 
as sustainability-oriented 
consumers and as current or 
future employees 

à indicating a weak (automated) 
association of social 
sustainability

6,5%

93,5%

Adressing Social
Dimension

Not Adressing
Social Dimension
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The digitization of the manufacturing industry is primarily classified by a 
techno-economic focus

Success Factors in Digital Transformation Processes –
An exploratory study in the manufacturing sector in Germany 

Digitization is hindered by human fears and other issues arising in the 
social sphere, deriving from seemingly frightening processes of change

[20]

To succeed in digitization, a human-centered change management 
strategy is needed to complement the current techno-economic focus by 

mitigating social barriers
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Selected Statements

“And a very important topic, which is also strongly driven by 
customers, is sustainability. This is also being questioned more and 
more by customers. How is the process structured, how sustainable 
is production, what is our CO2 foodprint in the process?” 

*Translated: Transkript_200902b_LS50169, Pos. 88, Nr. 12
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Selected Statements

“That's, so people, people, people, I think that's the biggest 
challenge. Or probably almost the only one. Of course, our industry 
in particular has certain challenges, the energy transition and so on 
and so forth, but I think everything stands and falls with the people.”

*Translated: Transkript_200914_LS50063, Pos. 50, Nr. 14



Discussion

The Paradox of Sustainable Production and What We Can Do About It!
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The Paradox of Sustainable Production 

Participants of the manufacturing industry 
state a socially oriented and human-

centered digital transformation as the most 
fundamental success factor of digital 
transformation in the context of the 

manufacturing industry. 

However, at the same time, 
they miss out on addressing social sustainability 

when issuing sustainable transformation. 
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Given its nature, we can see that we 
could resolve it via the implementation 
of strong educational efforts trying to 
help the respective people of the 
manufacturing industry to understand 
the holistic and interdependent 
character of sustainable development. 
[21, 22, 23] 

Pathway – Sustainable Transformation of the Manufacturing 
Industry 

Environment

Society Economy



About the Paradox of Sustainable Production and What We Can Do About It!
S. Bernhard | Gender and Diversity in Engineering
L. Steuer-Dankert | Department of Energy Technology 

19

Consequently, the European Commission has proposed its transformative 
vision of Industry 5.0 as a resilient and sustainable sector, which:

Sustainable Transformation of the Manufacturing Industry

“…moves past a narrow and traditional focus on technology-or economic 
enabled growth” [19] while fostering “a multi-valent understanding of 
capital – human and natural as well as financial” [18].
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