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Duality

• Sustainable 6G: referring to the ambition to minimise the negative effects of 
the 6G system and its deployment in the three sustainability pillars

• 6G for Sustainability: referring to the indirectly induced contribution (benefits 
and costs) of 6G (i.e. the use case execution), and the ambition to maximise 
positive effects in the three sustainability pillars and minimise the negative 
effects.
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Use case 

execution

6G-enabled 

solution

Benefits

=

Handprints

Costs

=

Footprints

Causality?

Sustainability:

• Social

• Environmental

• Economic 



Hexa-X-II Use Case Families
(more details in Hexa-X-II Deliverable D1.2)
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https://hexa-x-ii.eu/wp-content/uploads/2024/01/Hexa-X-II_D1.2.pdf


Cooperating Mobile Robots
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Cooperating mobile robots
Robots communicate locally to perform 
tasks beyond their individual capabilities.
E.g., flexible manufacturing, autonomous 
construction site

Autonomous embodied agents
AI/ML and integrated sensing enable 
tools/machines to make decisions.

• 5G URLLC does not meet the latency, 
reliability, and scalability requirements 
in demanding scenarios. 

• Benefit greatly from advances in ML, 
and network-side support (e.g., training, 
offloading, edge computing)

• Sensing and positioning capabilities to 
enrich advanced ML applications

Why 6G?

• Cooperative carrying with robots

• Lot size 1 production

• Automated industrial tasks (e.g., quality 
checks)

• Autonomous farming

• Autonomous construction site

• Smart workshop

Example Scenarios

• Understanding and addressing the communication 
requirements of machines in the future

• Using limited resources efficiently

• Adapting to dynamic requirements of the market

• End-user access to custom manufacturing

• Safe and trustworthy interactions with tools that can make 
decisions

Problem(s) to be Solved/Challenges



Cooperating Mobile Robots – Key Values

Handprints (benefits) Footprints (costs)

En
v.

• Increased efficiency in 
production processes 

• Reduced need for multiple 
machines due to function 
integration 

• Increased material and energy 
consumption throughout full 
life cycle of the robots and 
associated services

• Increased electronic waste 

So
ci

al

• Improved accessibility from 
tasks beyond human 
capabilities

• Safer working environments
• M2H support

• Elimination of jobs
• Uneven distribution of benefits 

from robots and cobots
• Unauthorized use of sensors 

and associated privacy concerns

Ec
o

.

• Enhanced productivity and 
competitiveness 

• New business and job 
opportunities

• Barriers for small businesses 
• Monopolization risks
• Financial loss in case of service 

failure or cyber-attacks

Sustainability Analysis / Key Values
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WP1 – Use Cases & Sustainability Analysis

Assignment of Human & Planetary Goals

Problem(s) to be Solved/Challenges (for the use case)

Description (of the use case)

Why 6G ?

Use case

Sustainability Analysis - Initial Key Value (KV) identification (related to Handprints/Footprints)

Selection of Human & Planetary Goals

Use case

Business Model Analysis

 Refining KV & additional KV 

Technical evaluation Business evaluation Sustainability evaluation

Stakeholder AnalysisTechnical Requirements

Risks, challenges and mitigation
& identifying main categories for further impact 

analysis

 Sustainability impact Assessment of 
Key Value (Handprints/Footprints)

Key Performances Indicators (KPI)

Environmental
domain

Social
domain

Economic
domain

Surveys and feedback from external stakeholders

Hexa-X-II

« should be »
situation

Very often

« as is » 
situation
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Sustainability Impact Assessment of 
Collaborative Robot Use Case

+ Function integration 

eliminates the need for multiple 

dedicated machines with 

individual functions

- Energy is consumed and 

materials are used to 

manufacture, deploy, and 

operate robots and associated 

services

+ Help people perform tasks 

beyond human capabilities, 

including the possibility for 

females to perform heavy work

- Benefits of robots and co bots 

might not be distributed evenly 

among society

+ Increased local and global 

productivity, cost efficiency and 

enhanced competitiveness from 

the use of the collaborative 

robots

- High initial CAPEX/investment 

as a hurdle for starting a 

business with use of 

collaborative robots including 

building skill sets, buying 

equipment, etc.

ENV

+_
=

SOC

+_ <_

ECO

<_ +

Environmental Domain Social Domain Economic Domain
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Cooperating Mobile Robots: 
Ecosystem pie

Resources

Improved efficiency 

from collaborative 

mobile robots 

conducting complex 

tasks in a 

coordinated manner

Provide 
communication 
and sensing for 

coperating robots

Mobile network 
operator

Network infrastructure providers

Providers of 
robots and 

cobots

Providers of 
software for 
collaborative 

robots

Co-workers of robots

System 
integrators

Manufacturers

Supplier

Operate 
network 

infrastructure 

Networks, 
operations and 

support

Supplier

Supplier

Supplier

Customer

Customer

Provide robots 
that are 

collaborating

Research, 
design, 

manufacture / 
outsource, 
distribution

Design 
processes, IPR, 

knowledge, 
factories / 

outsourcing

Provide 
solutions by 
combining 

components

Design, 
development, 
distribution of 

softwares

Provide 
softwares for 

robots enabling 
collaborative 

tasks

Applications, 
algorithms, IPR, 

domain 
knowledge

Design and 
deploy final 
solutions for 

robots

Improve 
manufacturing and 
process efficiency

Improve process 
efficiency in 

collaboration with 
robots

Domain expertise, 
portfolio of 

customers and 
components

Operate, 
support, work 

with robots

Define process 
and 

manufacturing 
activities

Site, 
manufacturing 

infrastructure and 
machinery

Skills, know-
how

Resources

Activ
itie

s

Value 

propositi
on

Role Supplier

Provide infrastructure 
enabling connectivity 

and sensing for 
coopering robots

Develop and 
deploy network 
infrastructure

Design processes, 
delivery and 

maintenance of 
equipment

Resources

Activ
itie

s

Value 

propositi
on

Role

Modem chipset 
manufacturer 
and provider

Supplier

Research, 
design, 

maufacturing

Provide modems 
to be integrated 

into devices

Design processes, 
IPR, factories or 

outsourcing
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