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Abstract— In the literature several definitions of sustainability 
and software sustainability can be found. However, we think 
none of them can be applied to the software development context. 
For that reason, in this poster we cook some existing definitions 
and we will propose a new one specific for the software 
development. From this definition we try to create a new recipe, 
discovering how to combine sustainability and quality. As a result 
several questions arise. From the result of answering these 
questions, next steps on our research will be defined. 

Index Terms—Sustainability, Software Sustainability, Software 
Quality, Non-Functional Quality Requirements.  

I. WHAT IS SUSTAINABILITY SOFTWARE?  
The most cited definition of sustainable development is 

defined in [1] as “meets   the   needs   of   the   present   without  
compromising the ability of future generations to satisfy their 
own  needs.”  According to [1], sustainable development needs 
to satisfy the requirements of the three dimensions of society, 
economy, and environment. A fourth dimension, human 
sustainability, is less present in the public discussion. 

Naumann el al. in [2] define Green and Sustainable 
Software as software, whose direct and indirect negative 
impacts on economy, society, human beings, and environment 
that result from development, deployment, and usage of the 
software are minimal and/or which has a positive effect on 
sustainable development. Fundamentally, a software product 
has a direct impact related to resources and energy 
consumption during its production and use. Indirect impacts are 
(1) effects from the software product usage together with other 
processes and (2) long term systemic effects. 

However, we have not found definitions on what is 
software development sustainability. As we think it is 
fundamental for our work, we will try to create a new 
definition.  

And the first we need in order to do this is to think about 
how a software product can affect the sustainability. 

Software products mainly affect the environment through 
resource consumption that occurs during its use and 
production. The most direct (and obvious) impact by a software 
product is energy consumption, but other resources may also 
have a negative impact on the sustainability of the software. In 
this sense, the use of the processor, increased needs of memory 
and disk storage, network utilization and bandwidth, potential 

relocation of software production and use, among others, are 
elements to take into account.  

If we mix up these two ingredients (sustainability and 
resource consumption) and using as basis the UN report [1], we 
can define sustainable software development as follows: 

Sustainable software development refers to a mode of 
software development in which resource use aims to meet 
product software needs while ensuring the sustainability of 
natural systems and the environment. 

II. WHICH ARE THE RESOURCES TO OPTIMIZE (TO TAKE INTO 
ACCOUNT) IN SOFTWARE DEVELOPMENT 

Once we have the definition of sustainable software 
development, based on the proper usage of resources, we need 
to be clear which are these resources. In this way, we could 
take them into account during the development of a software 
product, improving their use, in order to increase the 
sustainability of the final product. 

Recent systematic literature reviews [3, 4] have detected 
that most of the measures found in the  literature related to 
software sustainability measurement, were defined to measure 
energy consumption, either directly or as a performance 
indicator. 

Agarwal et al in [5] state that software performance 
depends on the basic computing resources like the CPU and the 
memory. Software demands for faster CPUs and increased 
memory, that derives in a mandatory computer upgrading. In 
this situation the  biggest  sufferer  is  the  earth’s  sustainability,  as  
manufacturing and disposal equally contribute to the carbon 
footprint. Moreover, we need to evaluate the software products 
sustainability in terms of memory requirements and processor 
time. Other resources that appear in literature are network 
bandwidth and wireless technology because they influence the 
ecological footprint of a software product. 

In [6] authors analyze the variation of the power 
consumption in different versions of a software product. As a 
result, authors were not able to relate power consumption with 
size metrics. They also arrived to the conclusion that power use 
was   not   just   the   CPU’s   fault:   disk   and   memory usage also 
matter. 

A few studies evaluated the use of other types of resources 
that appear as a result of software product utilization: paper 
wastage, ink and toner costs, etc.  



 

An open question is whether a software product can directly 
produce CO2 emissions or another kind of pollution. 

As we can see all the proposals focus on the resource 
utilization. So, it is clear that on the software development 
these resources must be taken into account and must be 
optimized in order to achieve a sustainable product. 

From this reflection, we can also define the sustainability of 
a software product as the capacity of developing a software 
product in a sustainable manner.   

III. NON-FUNCTIONAL QUALITY REQUIREMENTS 
Once software sustainability has been defined and the 

software resources to be taken into account from the 
sustainability perspective have been identified, the next step is 
to study how to address software sustainability (we use 
"software sustainability" with the meaning of "software product 
sustainability"). 

When a software product is developed it is necessary to 
specify the requirements that the product should satisfy. 
Software requirements can be classified into functional and 
non-functional requirements. The former should define the 
fundamental actions that must take place in the software in 
accepting and processing the inputs and in processing and 
generating the outputs [7]. Therefore, the functional 
requirements are related  to  the  “What”  of  a  software  product. 

Non-functional requirements can be seen as requirements 
that constrain or set some quality attributes upon functionalities 
[8]. This means that non-functional quality requirements can be 
seen  as  the  “How”  of  a  software  product. 

Taking into account the software sustainability definition it 
is obvious that sustainability is a way to improve a software 
product, and then it must be related to the how and not to the 
what. So, based on the definitions of functional and non-
functional requirements we believe that software sustainability 
is related to non-functional requirements.  

And now? We are sure that sustainability, similarly to 
quality, is related to non-functional requirements but, how do 
we combine both? This is the question we will try to answer 
next. 

IV. ISO/IEC 25000 
ISO/IEC 25000 is a series of standards specific for System 

and software product Quality Requirements and Evaluation, 
namely SQuaRE [9]. In the ISO/IEC 25010 division, three 
quality models are defined [10]. In fig. 1 the targets of the 
quality models and the related entities are shown.  

 
Fig. 1.  Targets of quality model  

From this figure we can observe that product quality is 
reflected on the Product quality model which is related to the 
target software.  

The product quality model is composed of eight 
characteristics each one subdivided into several 
subcharacteristics (see fig. 2).    

 
Fig. 2.  Software product quality model in ISO/IEC 25010 

Non-functional requirements reflect the quality necessities 
or desires for a software product. As sustainability is related to 
non-functional requirements, we think that sustainability must 
also be related (in some manner) to this product quality model. 

V. OPEN QUESTIONS 
A final conclusion about the question we are trying to 

answer about how to mix quality and sustainability, is that 
there are four possible ways to mix both. Unfortunately, these 
possibilities derive on new open questions that we need to 
discuss in order to decide which one is the good one:  

Q1. Should be software sustainability considered as a new 
concept (at the same level of the software quality) 
having its own characteristics and subcharacteristics 
even sharing some of them with quality? 

Q2. Should be software sustainability included as a new 
characteristic into the software quality model proposed 
by SQuaRE-25010? 

Q3. Is  the  “performance  efficiency”  characteristic  the  same  
as the software product sustainability? 



 

Q4. Is sustainability a way to achieve the quality, this 
means, can we have a sustainable quality and a non-
sustainable quality? 

The first option, considers the sustainability as an 
independent concept of quality. This means that sustainability 
must be considered, from all the perspectives, independently of 
quality. It will be necessary to think about sustainability, to 
define it, creating a complete model (similarly to how quality is 
defined) and explore how to work with it. Also it will be 
necessary to plan how to include the sustainability in the 
software development process. 

On the second option, sustainability belongs to quality, 
being part of it. This means that sustainability must be 
considered as a new characteristic on the model. Then, all the 
operations and foundations given on the standard will be 
applied to the sustainability. In that case will be necessary to 
define  

The third option, considers that sustainability is the same 
that the performance efficiency characteristic of ISO25010. 
This means that sustainability is already included on the 
standard. In that case the work must be focused on studying if 
really these two characteristics match (also their respective 
subcharacteristics). If we demonstrate this, then, no more work 
will be necessary. 

Finally, the fourth option puts the sustainability as an 
influencing factor over the quality but no as a part of it. It is 
like, let’s say, a way of doing things. The sustainability affects 
to each of the quality characteristics in the way that a quality 
characteristics can be achieved in a sustainable way or in a 
non-sustainable way. In this case, it will be necessary to define 
how to compose this new kind of interaction. 

All the options present difficulties but can be considered as 
valid. However, choose the best option, or the correct one, will 
affect all the rest of our work because it will put the bases over 
which to follow the research on the achievement of sustainable 
software products. 

So, considering fundamental to have the correct answer, we 
want to know opinions about it, beyond our own opinions and 
intuitions. 
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Sustainable software development
refers to a mode of software 
development in which resource use
aims to meet (product) software needs 
while ensuring the sustainability
of natural systems and the environment.

MIX!
What is Sustainable
development?
Sustainable development 
is a mode of human 
development in which 
resource use aims to 
meet human needs while 
ensuring the sustainability 
of natural systems and 
the environment

Which are the
software resources?

Energetic consumption, 
Time consumption,  
hardware resources, 
other resources (paper, 
ink, ...).
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