
P
os

te
d

on
A

u
th

or
ea

23
N

ov
20

19
—

C
C

B
Y

4.
0

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
57

4
54

10
0.

01
44

08
09

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

at
a

m
ay

b
e

p
re

li
m

in
ar

y.

Software Development in a Context of Sustainability

Alexander Lanin1

1Affiliation not available

April 28, 2020

Software Development in a Context of Sustainability

Introduction

Software development is one of the greatest achievements of a modern technology and it offers an opportunity
for individuals and corporations, as well as governments, to conduct and execute tasks on a high efficiency
level unimaginable in the past. Moreover, from one perspective, the software serves as technology’s significant
step towards sustainability. In essence, the creation of software poses hardly any threat to the physical
environment. For instance, it is possible to transfer an application from one hardware device to the other.
It is further possible to dispose of the application if it fails (Kern et al., 2018). Such a dimension represents
the value of software in reducing wastes in the physical world. However, most studies and arguments still
cite the sustainability issue of information technology (IT), which primarily applies software in the running
of applications and processes. It is, therefore, prudent to understand the dynamics of sustainability without
necessarily basing on the business outcomes of software development. The paper seeks to capture the
problems of software sustainability before stating probable goals.

Software Sustainability

The sustainability of businesses and processes ought to incorporate three principal dimensions. Before
the term sustainability, pioneering studies addressed the triple bottom line. It refers to the factors that
corporations need to address in the effort of developing lasting businesses. Such aspects include the social
justice of the company, its effect on the environment as well as the income it generates for the organization
(Savitz and Weber, 2006). Therefore, a sustainable business is that addresses the people, environment,
and business. Such an organization is built to last and can be resilient to most forces in the operating
surrounding. The triple bottom line relates to the stakeholders whose interests business authorities need to
take into account. The stakeholders include the ecosystem and the social and financial facets of operations.
In the effort to realize sustainability, business entities ought to determine ways of working that not only
amass profits for the companies but safeguard the social and environmental interests (Beer, 2009). Such a
move is crucial to building organizational resilience.

Sustainability, in the context of the United Nations, involves working towards a globe that works in such
a manner that minimizes the devastating effects on humanity and the environment. The 17 sustainable
development goals of the UN point to the need for looking past the profits. Such a move is crucial for not
only organizational resilience but for limiting the adverse effect of resource exploitation on people and the
ecological system (UN, 2017). The UN sustainable development goals (SDGs) indicate the body’s efforts to
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balance between people, profits, and the environment. They aim at reducing poverty through the creation
of opportunities. They further advocate for good health among people, which can only be achieved by
preserving the environment and limiting the adverse impact of technological advancement.

When viewed in the context of the triple bottom line, it is evident that software development presents an
additional barrier to sustainability. Most of the applications that corporations use in IT do not last long.
They ought to advance, and the same extends to organizations, who update their software periodically.
Changing the applications by deleting the previous ones and replacing them with the recent updates hardly
impacts the immediate environment directly. Indirectly, the update of software versions implies that their
creation seeks to match the latest hardware devices (Kern et al., 2018). Subsequently, the old hardware
items applied in IT become incompatible with the recently updated software. From such a lens, the indirect
effect of software development is evident. It is an indication that while software creation barely affects the
ecology, the effect results from the hardware gadgets that deploy the applications.

The primary sustainability challenge of software development, therefore, is the effect it has on resource and
power consumption (Mahmoud and Ahmad, 2013). Sustainability goes beyond developing products designed
to meet long-term business goals. Instead, it encompasses addressing the societal, economic, and ecological
impacts of processes that seek to satisfy human needs. For that reason, new aspirations in software develop-
ment have aimed at reducing the use of power and resources because of application deployment. The problem
of software creation happens in the hardware devices from which the application is run. Hence, gadgets con-
sume more power and resources than the ecological system can comfortably manage. The development of
green software purposes to curb the consumption of energy and resources in running IT software. It further
aims at reducing the number of hardware wastes that result from obsolete gadgets. Most importantly, it
endeavors to address the emissions from the devices, in terms of heat and CO2.

Another problem with the deployment of IT software is the impact it has on the social aspect of humanity.
Social sustainability continues to be the greatest challenge of creating computer software (Al Hinai and
Chitchyan, 2014). Such an issue occurs at a time when most human activities are dependent on application
use. The implementation spreads from offering government services, to communication and other political
aspects like voting. Unfortunately, humanity has dedicated little attention and resources to addressing the
social effects of software development. Software sustainability has aimed to reduce the resource and energy
consumption of the hardware devices using the applications. Yet, the social sustainability of advancement has
hardly captured any attention and dedication. There are several social sustainability indicators, including
employment, health, security, education, equity, and resilience, among others. Most software reports and
studies show that governments and organizations have hardly dedicated any efforts and resources to the
social effect of computer applications.

Most of the measures towards the sustainability of IT software have focused on the ecological and financial
concerns of corporations. For instance, developers have created applications that can help in environmental
conservation measures. Such software aids in tracking gas emissions, predicting disasters and climatic shifts,
and the management of energy use and CO2 emission (Oyedeji, Seffah, and Penzenstadler, 2018). The green
software movement, on the other hand, has sought to minimize energy consumption and resource use. It has
concentrated on the life cycle of the software, mostly aimed at reducing the rate at which computer hardware
gadgets become incompatible with the subsequent application updates. The creation of the GREENSOFT
model comes in the effort to support application developers in the production, maintenance, and usage of
computer software. Notably, it exhibits the failure of the model to address the social sustainability concerns
of software development.

Another dimension to software sustainability focuses on the effects that arise from the creation, usage,
and maintenance of computer applications. From such a perspective, it is evident that the sustainability of
software can be examined from the impact it has on computer hardware. Therefore, the advancement seeks to
incorporate the effect of the update and creation of applications in the development of sustainable software
(Albertao et al., 2010). The sustainability performance metrics, for example, analyze the sustainability
of an application at the end of its cycle before proposing the improvement measures. Viewing software
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sustainability addresses not only the energy and resource consumption rates of the applications but the
social effect of their usage. Hence, the development of sustainable software comes with the possession of
features that seek to minimize the negative impact of the creations on the stakeholders of the companies.
According to the triple bottom line approach of sustainability, such stakeholders include the people, profits,
and environment, which are the primary factors.

While current models of software sustainability aim at reducing the detrimental effects of computer applica-
tion usage on the environment, little attention has addressed the societal impacts. The current sustainable
development goals for software development corporations, therefore, include addressing the effects of appli-
cations use on humans and the environment. The risk maturity model offers a prudent approach to tackling
the sustainability challenge in the IT sector, as much as software creation and use are concerned. The risk
maturity model allows corporations and governments to trace the progress of threats to sustainability hat
each phase of the individual projects (Silvius, Schipper, Van Den Brink, and Planko, 2012). In the context
of software development, the risk maturity model can help companies determine the sustainability threats
that accompany the development of updates and new software. The end of a software cycle presents the
best timing to assess the risks and respond to them accordingly, as the developers seek to create updates
or new software (Albertao et al., 2010). Such a move helps address the social and ecological effects of the
developments.

The existence of the risk maturity model exhibits the underlying problem with software development, which
is the major goal of the practice. Sustainability of business is depicted as a framework for understanding
the economic, social, and environmental impact of projects and their management (Martens and Carvalho,
2014). The major challenge of sustainability efforts is the lack of a universal approach to measure and analyze
the sustainable extents of a venture. Previously, the creation of computer software arose as a solution to the
sustainability woes of IT due to the virtual nature of the applications (Kern et al., 2018). However, it was
soon evident that the creation of software was an additional obstacle to IT sustainability due to the wastes
in terms of energy and obsolete hardware gadgets. Such devices become obsolete when they fail to support
the latest software advancements.

Conclusion

Summarily, sustainable development refers to the creation of businesses and products that are meant to
last. Critically, it seeks to address the long-term goals of a company. However, corporations can only
realize resilient systems by tackling the effects of their operations on their profits, the community, and the
surrounding. Sustainability in software development seeks to incorporate the social, economic, and ecological
effects of its activities, as per the triple bottom line approach. Nevertheless, the idea of sustainability in
software creation has focused on performing less harm to the environment while maximizing the profits.
Most of the activities have ignored the value of the social effects of the advancement, presenting the major
sustainability issue of software development. The risk maturity model presents an opportunity to assess
the societal effect(s) of previous software before staging updates and new applications. It should serve as
the longterm goal of software sustainability because it incorporates the social factor in the effort towards
sustainable computer applications.
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