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As designers of software technology, we are responsible for the long-term 
consequences of our designs. Design is the process of understanding the world 
and articulating an alternative conception on how it should be shaped, according 
to the designer’s intentions. Through design, we cause change and shape our 
environment. If we don’t take sustainability into account when designing, no 
matter in which domain and for what purpose, we miss the opportunity to cause 
positive change. 

Ref: "Sustainability design and software: The Karlskrona manifesto." 2015 ICSE. Vol. 2. IEEE, 2015.

https://ieeexplore.ieee.org/abstract/document/7202997


Sustainability - what is that?

Ref: “Sustainability design in requirements engineering: state of practice” ICSE: SEIS 2016

https://dl.acm.org/doi/abs/10.1145/2889160.2889217


Lesson 1 On need for methods and tools:
e.g., UN Sustainable Development Goals



Software requirements – key to sustainability
“Requirement: necessary (or desired) function, 
attribute, capability, characteristic, or quality of 
a system for it to have value and utility to a 
customer or other stakeholder”
 
 

What the software system will implement 
(is Sustainability here?)

What the client will check as an 
acceptance criteria (is Sustainability 
here?)

Ref: "Requirements: The key to sustainability." IEEE Software 33.1 (2015): 56-65.

https://ieeexplore.ieee.org/abstract/document/7325195


Lesson 2 On need for dimensional & temporal link up: 
Sustainably Awareness Questions 

Ref: "Requirements engineering for sustainability: an awareness framework for designing software systems for a better tomorrow’. Requirements 
Engineering 25.4 (2020): 469-492.

Big Success: what effects will the long term continuous and large-scale use 
of your system will have on its in-situ environment? 

https://link.springer.com/article/10.1007/s00766-020-00336-y
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Sustainability Awareness 
Diagram (SusAD): 
Visualisation tool, breaks 
down graph into the five 
interrelated dimensions of 
sustainability.

Conclusions on:
• Identifying chain-of-

effects;
• Impact of widespread and 

long-term use;
• Risks and Opportunities
E.g. New York Airbnb, homeowners earn 
55% more than long term rental -> 7,000 
- 13,000  units of housing off rental market 
in NY -> 1.4%  long term rental increase -> 
gentrification and segregation.

Guiding Questions per topic in plain text, 
examples, reminders and checkboxes. 
E.g., How can the product/service affect a person’s sense 
of belonging to these groups?

5 Topics per Dimension, 
E.g., 
Social: Sense of Community, Trust, 
Inclusion and Diversity, Equity, 
Participation and Communication
Environmental: Materials and 
Resources, Energy, Biodiversity and 
Land Use, Logistics,  Soil and 
Atmosphere

Lesson 3 On Need for Examples: 
Sustainability Awareness Framework

Ref: SusAF Workbook 6.0

https://zenodo.org/records/7342575


Lessons on Practical Use

● Lesson 4: On efficiency of analysis: 

○ Quick recording of relevant issues and results

○ Help to focus on areas of interest

● Lesson 5: On adaptation to context of use

○  Introductory Use 

■ Single dimension

■ Introductory format

○ Use for teaching and training

Ref:  “Lessons Learned from Developing a Sustainability Awareness Framework for Software Engineering Using Design Science”, ToSEM, 2024 



Sustainability: a systems crosscutting concern - 
More challenges than solutions 

● Integration into software 
management processes

● Integration into software 
development tool chain

● Supporting adaptation of 
system of systems 

Ref: “What Can Requirements Engineering Do for Emerging System of Systems? Case of Smart Local Energy”, ICSE SEIS 2024 


