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As the demand for software solutions continues to grow, it becomes crucial to cultivate
sustainable practices within software development processes. This study aims to develop
a sustainability maturity model for evaluating the extent of sustainability integration within
software development processes and to determine the level of maturity attained in this regard.
To achieve this goal, the study adopts a design science research methodology, which inte-
grates a qualitative research approach and utilizes both primary and secondary data sources.
Drawing inspiration from well-established maturity models, our proposed model integrates
sustainability principles and best practices. The validation process, involving input from
industry experts, has provided valuable insights, confirming the relevance and practicality
of our model. The feedback received has been instrumental in refining and enhancing the
model’s effectiveness in addressing the unique challenges faced by software development
experts in promoting environmental and social responsibility. In essence, we firmly believe
that our proposed model significantly contributes to sustainable software development by fa-
cilitating systematic sustainability assessments. Additionally, it serves as a roadmap for or-
ganizations, guiding them towards proactive and sustainable practices, thus fostering a more
sustainable future for the software industry and beyond.
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1 INTRODUCTION

1.1 Motivation

From different frames of reference, sustainability is earning attention throughout the world,
supported by organizations such as the United Nations (UN) (Calero et al. 2021). In 2015, all
member states of the UN collectively adopted the 2030Agenda for Sustainable Development,
which serves as a comprehensive plan for achieving peace and prosperity for both people and
the planet, both in the present and for future generations. Central to this mission are the 17
Sustainable Development Goals (SDGs)1 serving as a pressing call to action for all nations,
both developed and developing, to engage in a global partnership.

According to a joint report by GeSI2 and Deloitte3, digital technologies possess transfor-
mative capabilities in achieving the 2030 Agenda. The report emphasizes that a thoughtful
and purposeful development and deployment of these technologies can significantly expe-
dite progress towards the SDGs. However, it also highlights the potential adverse impacts of
digital technologies on the SDGs. For instance, they may exacerbate consumption patterns,
widen the digital divide, disrupt labor markets, and concentrate power among a select few
(GeSI 2023).

Numerous studies, such as (Calero et al. 2021; Agarwal et al. 2012; Guldner et al. 2021),
have also pointed out the significance of Information and Communication Technology (ICT)
in achieving the goals, but they have highlighted substantial adverse environmental effects
associated with it.

Software, too, holds a pivotal role in shaping the digital landscape and has great potential to
contribute to the SDGs. However, it leaves a substantial environmental footprint encompass-
ing energy consumption, carbon emissions, and resource depletion (Guldner et al. 2021).

Meanwhile, notable studies such as those conducted by (Lami et al. 2014; Rashid et al. 2021),
underscore the growing global emphasis on sustainability across various industries and sec-
tors, including software development. With the increasing demand for environmentally and
socially responsible practices, organizations are recognizing the need to incorporate sustain-
ability considerations into their software development processes.

1

2

3

4
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To aid organizations in evaluating their current sustainability integration and tracking the
progress of their initiatives, sustainability maturity frameworks and models play a crucial
role (Hepper et al. 2017; Correia et al. 2023). However, to the best of our knowledge, there
is a lack of comprehensive and standardized frameworks and models specifically tailored to
assess the level of integration of sustainability in the context of software development.

1.2 Problem Formulation

The problem at hand revolves around the lack of a comprehensive and standardized frame-
work for assessing the level of integration of sustainability practices with in software devel-
opment processes. Despite the increasing attention to sustainability in various industries, in-
cluding software development, a noticeable gap remains in the availability of maturitymodels
specifically designed to evaluate and enhance sustainability aspects within software devel-
opment processes.

The absence of suchmaturitymodels poses several challenges. Firstly, without a standardized
framework, it becomes challenging to benchmark sustainability efforts against industry best
practices or set clear goals for sustainability performance. Secondly, without a sustainability
maturity model, organizations may struggle to communicate their sustainability efforts and
achievements to stakeholders, such as clients, investors, and regulatory bodies. A lack of
standardized metrics and assessment criteria makes it challenging to provide transparent and
credible information on the sustainability performance of software development processes.

Thus, the central problem to address in this thesis is the absence of a sustainability maturity
model for software development processes. This research aims to construct a framework that
empowers organizations to assess the extent of sustainability integration within their software
development processes, enhance these practices, and communicate their sustainability initia-
tives. The proposedmaturitymodel will provide a structured approach to assess sustainability
aspects, and facilitate transparent reporting on sustainability performance. By addressing this
gap, the thesis seeks to contribute to the broader goal of advancing sustainable software de-
velopment practices and fostering environmental and social responsibilities in the software
industry.

1.3 Scope and Delimitation

1.3.1 Scope

This thesis centers around the development and implementation of a sustainability matu-
rity model explicitly customized for software development processes. Its primary objective
is to provide a framework for evaluating the extent of sustainability practices incorporated
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throughout the software development life cycle. The study delves into the integration of envi-
ronmental and social considerations across different stages of software development, encom-
passing requirements engineering, design, implementation, testing, and deployment phases.
The research is conducted within a select group of organizations operating in the software
development and digital transformation sector in Finland.

1.3.2 Delimitation

This thesis focuses primarily on software development organizations, and as such, the find-
ings are not directly transferable to other industries or sectors. The sustainability maturity
model developed within this thesis specifically caters to the unique context of software de-
velopment processes and does not encompass sustainability issues specific to other technol-
ogy domains, such as hardware development, telecommunications, networking, and others.
Moreover, the thesis predominantly considers the viewpoint of software development or-
ganizations, which may overlook the perspectives of other crucial stakeholders, including
end-users and regulatory bodies.

1.4 Structure of the Thesis

The following sections of this thesis are organized as follows: Chapter two provides a com-
prehensive literature review, examining existing studies on the subject. Chapter three out-
lines the research methods employed in this study, detailing the approach taken to gather and
analyze data. Chapter four delves into the design and development of the proposed model,
elucidating the process and considerations involved. Chapter five encompasses the outcomes,
essential discoveries, and subsequent discussions arising from this research. Finally, chapter
six encapsulates the concluding remarks of this study, summarizing the key findings and their
implications.

[Reader’s Note]

In this thesis, the terms ’factor,’ ’key factor’, and ’practice’ are used interchangeably to re-
fer to a fundamental set of competencies required for defining, operating, and constructing
sustainable software. Similarly, the terms ’thesis,’ ’study,’ and ’research’ are used inter-
changeably in this work to refer to the document presented here. The interchangeable use of
these terms is established to ensure clarity and consistency throughout the document.

6



2 LITERATURE REVIEW

This chapter provides an exploration of existing academic works and research studies that
have contributed to our understanding of the research problem at hand. Through careful
analysis and synthesis of a diverse range of literature, this chapter aims to identify gaps in
knowledge, theoretical perspectives, and methodological approaches that shape the current
study. Additionally, it seeks to establish the context and significance of the research topic
within the broader academic discourse.

It is important to emphasize that this literature review does not aim to compile an exhaustive
list of every work related to the research topic. Instead, it focuses on relevant and influential
contributions that directly relate to the research problem and objectives.

Prior to delving into the existing academic literature and research studies, the following sec-
tion presents definitions related to ’sustainability’, ’sustainable software’, ’software develop-
ment lifecycle’ and ’maturity model’, and outlines the specific focus of this study in relation
to those definitions.

2.1 Background

2.1.1 Sustainability-Related Definitions or Descriptions in Literature

Various academics have provided diverse yet interconnected definitions of sustainability.
This subsection presents a compilation of definitions given to sustainability over the past
few years, highlighting the evolving discourse on the subject. Table 1 showcases a selection
of definitions and/or descriptions of sustainability found within the literature.

Table 1: Sustainability-Related Definitions or Descriptions

Source Definition or Description

Brown et al. 1987
A sustainable world is characterized by human survival without en-
dangering the ongoing existence of future generations in a whole-
some environment.

Imperatives 1987
Sustainability entails meeting the needs of the present without com-
promising the ability of future generations to fulfill their own re-
quirements.

Continued on next page

7



Table 1 – continued from previous page
Source Definition or Description

Penzenstadler and
Fleischmann 2011

Sustainability encompasses the ability to persist over time and, par-
ticularly for humans, the potential for enduring long-term main-
tenance. From an alternative standpoint, sustainability can be re-
garded as an additional fundamental attribute, aligning with estab-
lished qualities such as accuracy, efficiency, and others.

Penzenstadler, Ra-
turi, et al. 2014

Sustainability can be examined in relation to a specific system (such
as an ecological system or a particular software system). Thus,
global sustainability entails the ability to endure considering the
functioning of all these systems collectively.

Among the various definitions mentioned above, the one that is widely accepted is the defi-
nition established by the report cited as (Imperatives 1987). According to this report, sustain-
able development requires meeting the requirements of three dimensions: society, economy,
and the environment. Environmental sustainability entails enabling the environment to re-
generate itself at a rate faster than the detrimental impact caused by human activities. Social
development, on the other hand, focuses on fostering a sustainable society by promoting so-
cial justice, poverty reduction, and a range of actions aimed at achieving social equity and
ethical consumerism. The economic pillar ensures that economic growth maintains a har-
monious balance with the ecosystem by integrating environmental and social considerations
into business practices.

Software Sustainability

Various authors have offered different definitions of software sustainability (Tate 2005; Dick
and Naumann 2010; Amsel et al. 2011; Manteuffel and Ioakeimidis 2012; Agarwal et al.
2012; Singh et al. 2021), but the widely accepted definition is provided by (Naumann et
al. 2011; Dick, Drangmeister, et al. 2013). The authors defined software sustainability or
sustainable software as, software that minimizes negative impacts on the economy, society,
human beings, and the environment throughout its development, deployment, and usage,
while also potentially contributing positively to sustainable development. While this defini-
tion touches upon various aspects, this thesis primarily focuses on the software development
aspect. Additionally, the main objective of this thesis is to emphasize the environmental and
social aspects or pillars of sustainability. (Penzenstadler, Raturi, et al. 2014; Patón-Romero
et al. 2021) also acknowledges that, the term sustainable software can be interpreted in two
distinct ways: (1) sustainable software code, regardless of its purpose, and (2) software de-
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signed to support sustainability goals. Within the context of this thesis, our specific emphasis
is on the former concept, namely, ”sustainability in software”.

Software Development Life Cycle (SDLC)

SDLC is a structured process for building and maintaining software systems. It encompasses
several key phases, starting from the initial development analysis to post-development soft-
ware testing and evaluation (Davis et al. 1988; Leau et al. 2012; Bassil 2012). In addition,
SDLC comprises various models and methodologies that development teams utilize to create
software systems. These methodologies form a framework for planning and controlling the
entire development process (Leau et al. 2012).

In our context, we do not emphasize any specific SDLC methodology. Instead, our focus
lies on requirements engineering, design, implementation, testing, and deployment—the key
phases among the various stages of SDLC.

2.1.2 Maturity Model Definitions and Descriptions in Literature

Although the concept of maturity models is widely recognized and embraced, there is a lack
of a precise and universally accepted definition for the term ”maturity model” (Correia et al.
2023). Table 2 showcases a selection of definitions and/or descriptions of maturity models
found within the literature.

Table 2: Maturity Models Definitions and Descriptions

Source Definition and/or Description

Dinsmore 1998

Maturity models serve as a practical means to effectively trans-
late intricate concepts into tangible organizational capabilities while
fostering awareness of potential development opportunities. They
offer valuable guidance for creating action plans and enable orga-
nizations to systematically track and monitor their progress.

De Bruin et al.
2005

Maturity models are specifically developed to evaluate the level of
maturity (such as competency, capability, and sophistication) within
a chosen domain. They rely on a comprehensive set of criteria to
assess this maturity.

Continued on next page
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Table 2 – continued from previous page
Source Definition and/or Description

Pigosso et al. 2013

Maturitymodel is a conceptual framework comprising various com-
ponents that describe the progression of a specific area of inter-
est throughout its evolution. It elucidates a systematic approach
through which an organization can attain or cultivate a desirable
outcome, such as a collection of abilities or methodologies, leading
to the enhancement of organizational maturity.

Hynds et al. 2014
A maturity model elucidates the progression of specific capabilities
within an organization as they evolve and develop over time.

Correia et al. 2023
A maturity model can be regarded as a conceptual framework con-
sisting of components that delineate the evolution and advancement
of a specific area of interest as time progresses.

2.2 Related Work

2.2.1 Sustainability Maturity Models in Literature

Capability Maturity Model Integration (CMMI)
The concept ofmeasuringmaturitywas introducedwith theCapabilityMaturityModel (CMM)
from the Software Engineering Institute (SEI) - Carnegie Mellon University (De Bruin et al.
2005). The CMM has gained widespread acceptance globally, to the extent that achieving
high maturity scores has become a requirement for selecting off-shoring partners. The insti-
tute has developed a total of six maturity models, and consolidated three legacy CMMs into
one integrated model, now known as the CMMI (Chrissis et al. 2011).

The CMMI is designed to assist organizations in enhancing their processes and overall per-
formance by providing a comprehensive set of best practices and guidelines applicable to
various domains, such as software development, systems engineering, project management,
and service delivery. Central to CMMI is the concept of process maturity, which evaluates
an organization’s level of repeatability, consistency, and optimization in its processes. This
framework comprises five maturity levels, spanning from Level 1 (Initial) to Level 5 (Opti-
mizing), with each level building upon the previous one. Each maturity level encompasses
specific process areas that organizations must address, allowing them to utilize CMMI to as-
sess their current maturity level, identify areas for improvement, and set ambitious goals for
attaining higher levels of maturity (ibid.).
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International Organization for Standardization/International Electrotechnical Com-
mission (ISO/IEC) 15504 and ISO/IEC 33000
ISO/IEC 15504, also known as the Software Process Improvement andCapability Determina-
tion (SPICE), is a standard jointly developed by the International Organization for Standard-
ization (ISO) and the International Electrotechnical Commission (IEC) to assess and enhance
the process capability of organizations. This standard, along with the ISO/IEC 15504 family
of standards, offers a comprehensive framework for evaluating and improving processes re-
lated to information systems. However, there is a new family of standards, ISO/IEC 33000,
developed by ISO and IEC, which replaces the ISO/IEC 15504 family. ISO/IEC 33000 fo-
cuses on assessing and improving the capacity and maturity of organizations’ processes, and
it involves the restructuring and expansion of the previous ISO/IEC 15504 family of standards
(Information technology ð Process assessment 2015).

A. G. Silvius and Schipper 2010 presented a maturity model for the incorporation of sus-
tainability in projects and project management processes. The model assesses the level of
consideration of sustainability in terms of resources, business processes, business model and
products or services. The study examines sustainability in the context of its economic, en-
vironmental, and social dimensions and the result of the assessment is then presented in a
graphical way, that allows organizations to benchmark their maturity and to monitor their
development. The authors initially created a sustainability checklist during a seminar (A.
Silvius and Tharp 2010), which serves as the foundation for the maturity model they have
developed. The checklist comprises a list of criteria that are categorized into economic, envi-
ronmental, and social sustainability. This research pertains to the overall maturity of a project
in general, rather than specifically focusing on the maturity of software.

Baumgartner and Ebner 2010 developed a comprehensive framework for assessing maturity
levels in corporate sustainability. The framework employs a set of indicators that allow stake-
holders and decision makers to gain a clear understanding of an organization’s progression
in this area. The framework proposes four levels: beginner, elementary, satisfactory, and
sophisticated or exceptional. To determine these maturity levels, it is crucial to evaluate each
dimension of corporate sustainability, including the economic, ecological, and social aspects.

Babin and Nicholson 2011 introduced a model for assessing sustainability in the realm of
global IT outsourcing (GITO). Thismodel is founded upon empirical research and an in-depth
analysis of publicly available data. The research findings reveal a noticeable progression in
environmental maturity among GITO firms, as evaluated against established benchmarks for
environmental and social responsibility. By conducting a combination of qualitative inter-
views and quantitative content analysis, the authors have defined a three-stagemodel to gauge
the level of sustainability maturity attained by service providers. Moreover, this model also
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Figure 7: Model Components

Constantinescu and Iacob 2007; Correia et al. 2023), the levels of maturity are constructed
in a hierarchical manner, meaning that one level cannot be bypassed. Additionally, a higher
level of maturity inherently includes the requirements of the lower levels of maturity.

As mentioned earlier, this study puts forth a proposal for five maturity levels. The levels and
their corresponding descriptors are presented in Table 8. To ensure simplicity, we refer to
these levels as Level 1 (Very Low), Level 2 (Low), Level 3 (Moderate), Level 4 (High), and
Level 5 (Very High).

Table 8: Proposed Maturity Levels

Level Descriptor Description

1 Level 1 (Very Low)
Sustainability practices are not formally established
or integrated into the software development process.

2 Level 2 (Low)
The organization begins to define basic sustainability
practices and compliance requirements for software
development.

Continued on next page
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Table 8 – continued from previous page
Level Descriptor Description

3 Level 3 (Moderate)
Sustainability practices are integrated into the soft-
ware development process and managed as a formal
part of project management.

4 Level 4 (High)
Sustainability practices are quantitatively measured,
analyzed, and optimized for maximum impact.

5 Level 5 (Very High)

The organization becomes a leader in sustainability
practices for software development. Sustainability
considerations are deeply ingrained in the organiza-
tion’s culture and are seen as a strategic differentia-
tor.

Evolution Levels

The concept of categorizing the practices, identified through background study and input
from software experts, into evolutionary levels is derived from previous works (Rashid et al.
2021; Correia et al. 2023). In order to assign practices in their distinct evolution levels, we
employed a set of criteria, including complexity, likelihood, and impact. Table 9 presents
practices organized by phases and evolution levels.

Table 9: Exemplifying Practices Classified by Phases and Evolution Levels

Phase Practice Description Evolution Level

Requirements Engineering

Engage stakeholders in order to identify
and understand sustainability-related re-
quirements and preferences.

1

Consideration is given to requirements
that enable future scalability and adapt-
ability.

2

Design

The design prioritizes simplicity and
user-friendliness in alignment with
client’s needs.

1

The design possesses flexibility to ac-
commodate updates based on changes in
the client’s requirements.

2

Continued on next page
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Table 9 – continued from previous page
Phase Practice Description Evolution Level

Implementation

The client/customer is involved from
the very beginning of the software de-
velopment process until its completion.

1

Efforts are made to use caching tech-
niques to reduce network traffic and im-
prove performance.

3

Testing

Efforts are made to to implement auto-
mated testing frameworks and tools to
reduce manual effort and increase test
coverage.

3

Efforts are made to optimize test scripts. 4

Deployment

Efforts are made to use containerization
technologies for efficient utilization of
computing resources.

4

Efforts are made to choose cloud ser-
vice providers that utilize infrastructure
powered by clean and renewable energy
sources.

5

Implementation Level

In their study (Correia et al. 2023; Xavier et al. 2020) emphasized the significance of devel-
oping evaluation scales that facilitate the assessment of maturity. Consequently they sug-
gested to measure the implementation level of a specific practice using a scale 1 to 5, where
1 means “Not implemented or not fully implemented” and 5 means “The practice is fully im-
plemented”. In this study same approach is followed. Table 10 presents the implementation
levels and their respective descriptions utilized in this study.

Table 10: Implementation Levels

Level Description
1 The practice is not implemented or partially implemented.
2 The practice is implemented to address a specific problem or to fulfill a task.
3 The practice is formalized, documented, and implemented systematically.

Continued on next page
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Table 10 – continued from previous page
Level Description
4 The implementation is carried out in a systematic and controlled manner.

5
The practice is fully implemented, ingrained in the organization’s process, and
consistently maintained.

4.1.3 Assessment Score and Maturity Levels

The assessment score determine the minimum required number of practices for each matu-
rity level and provide guidance on transitioning from one maturity level to another (Correia
et al. 2023). In literature, there is no universally accepted assessment score or criteria that
definitively determines the level of maturity attained. (Hynds et al. 2014) developed a yes/no
questions for assessing the level of compliance for a specific behaviour. (Pigosso et al. 2013)
asserts that in order to progress from one maturity level to another, all practices at a given
evolutionary stage must have an implementation level of 3 or higher. (Xavier et al. 2020;
Correia et al. 2023) maintains that in order to progress from one maturity level to another, all
practices at an evolutionary level must have an implementation level of 3 or higher, encom-
passing 90% compliance.

In our maturity model, we have adopted the assessment score proposed by (Xavier et al.
2020; Correia et al. 2023). Figure 8 presents a visual depiction of the assessment score and
corresponding maturity levels.

36



Figure 8: Matrix of Assessment Scores and Corresponding Maturity Levels (Correia et al.
2023)

4.2 Tool Development

A number of previous studies, (Hynds et al. 2014; Xavier et al. 2020), developed a tool to
aid companies in performing the maturity model assessment. Similarly, in this study, a tool
is developed to automate the sustainability maturity model that was created. The following
section provides a discussion on the specifics of this tool.

4.2.1 Overview of the Tool

The tool is a mobile application and it is developed primarily to automate the assessment
process and assist organizations in easily conducting maturity assessments or tests. In addi-
tion to automation, the application serves to minimize potential errors that may occur during
a manual maturity assessment. The application serves as a transformative tool that converts
the sustainability maturity model, which consists of a matrix of assessment scores and matu-
rity levels, into a practical solution for organizations. It enables organizations to assess the
degree of integration of sustainability practices within their software development processes
and provides tailored recommendations based on the assessment results.
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4.2.2 Design and Architecture

Various software architectures exist for designing and organizing software systems, includ-
ing monolithic architecture, client-server architecture, service-oriented architecture, event-
driven architecture, and many more. While each of these architectures has its own set of
benefits and drawbacks, the client-server model, as stated in a study by (Oluwatosin 2014),
has gained significant popularity in the computing industry due to its extensive usage in a
wide array of applications. This model consists of two main entities: the client and the
server. The communication between these entities is facilitated by exchanging requests and
responses over a network, employing various protocols (e.g., Hypertext Transfer Protocol
(HTTP), Transmission Control Protocol/Internet Protocol (TCP/IP)). Notably, this model of-
fers a multitude of advantages. Firstly, it facilitates the segregation of distinct system con-
cerns at a specific level of abstraction. Secondly, it enables seamless resource sharing from
clients to servers. Moreover, it mitigates data replication by storing data on servers instead of
clients (ibid.). Therefore, during the development of the tool, we made the decision to follow
this particular software development model. The general architecture of the tool is depicted
in Figure 9.

Figure 9: Overview of Architecture of the Tool

Themobile application operates as a client, while on the server side, a Restful API is deployed
to establish a connection with a MongoDB database and serve the clients. The subsequent
section provides a detailed description of all the technologies employed in this process.

Technologies

The client side encompasses the application designed to interact with users. This applica-
tion is developed using the Java programming language, specifically tailored to run on native
Android1 devices. As of June 2023, Android devices hold the largest market share in the mo-
bile operating system market, currently at 70.79% (Stats 2023). Considering this significant

1
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market presence, we have chosen an Android mobile device for the study to ensure that the
experiment findings have a substantial impact on a wide range of users.

The server side comprises a web application that is created to handle client requests. This ap-
plication is developed using Node.js2, a cross-platform and open-source server environment
that can operate on various operating systems.

To store data, a versatile document-oriented database program known as MongoDB3 is uti-
lized. MongoDB serves as a data storage platform where all the vital application data is
stored. The server establishes a connection with this database program using a connection
string. From the client’s perspective, this database functions as a black box, where all re-
quests are received by the server. The server then performs the necessary operations on the
database program based on the received requests.

Lastly, the server side, encompassing the web application is deployed on Heroku4. Heroku is
a Platform as a service (PaaS) that empowers developers to construct, execute, and manage
applications entirely in the cloud. By leveraging Heroku, developers can seamlessly build,
run, and operate their applications without the need for infrastructure management.

Communication

To facilitate communication between the client and the server, a Representational state trans-
fer (REST)5 Application Programming Interface (API) is implemented. The API serves as
an interface that enables secure information exchange between the client and the server over
the internet. The client make requests via the primary or most-commonly-used HTTP verbs
(or methods, as they are properly called) are POST, GET, PUT, and DELETE (Avior.API
2023).

The Node.js application incorporates a driver that facilitates seamless interaction with Mon-
goDB databases from within Node.js applications. Consequently, the web application estab-
lishes communication with the database by utilizing a connection Uniform Resource Identi-
fier (URI). The connection URI serves as a set of instructions that guide the driver on how
to connect to a MongoDB deployment. It instructs the driver on the appropriate connection
methods to MongoDB and defines the expected behavior while maintaining the connection.

Lastly, the response to theweb application’s request from the database is returned in JavaScript
Object Notation (JSON) format. Similarly, the response to the client’s request is also pro-

2

3

4

5
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vided in JSON format. Figure 10 provides a concise overview of the detailed architecture
and technologies employed in the development of the tool.

Figure 10: Overview of the Tool’s Detailed Architecture and Utilized Technologies

4.2.3 Features and User Interaction

One of the primary objectives of the application is to automate the maturity level assessment
process. As a result, attention is given to the design and implementation of the application to
ensure that users can effortlessly comprehend and navigate through its interface and platform.
The application allows users to register and login, create new projects, conduct sustainability
maturity level assessments, receive results and recommendations, view previously assessed
projects, and access sustainability best practices across various phases of software develop-
ment processes. Figure 11 illustrates the flow of user interaction.

User Interfaces

The application consists of multiple windows/pages that interact with users. The initial page
upon opening the application is the login page. If a user doesn’t have an account, they can
access the registration page from the login page. Once a user successfully logs in, they are
directed to a page called the dashboard. The dashboard displays the user’s information (in-
cluding their username, role, and the current date), a list of assessments previously completed,
and two buttons for starting a new assessment and viewing a list of best practices.

To begin a maturity level assessment test, it is necessary to create a project first. During the
project creation process, it is mandatory to provide the project name, client name, and project
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Figure 11: Flow of User Interaction
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kickoff date as required fields. Figure 12 depicts the UIs pertaining to the login, dashboard,
and create project pages.

Figure 12: UI: Login, Dashboard, and Create Project Pages

Once a project is successfully created, the subsequent step involves conducting the assess-
ment systematically for each phase of the software development process. Upon successfully
completing the assessment for all five phases of the software development cycle, a congrat-
ulatory message is displayed in a window. Figure 13 illustrates the UIs representing the
different phases and their corresponding questions.

Upon successfully completing the assessment, a user can view the result, which indicates
the level of maturity achieved. After completing the assessment, users can access the best
practices or recommendations to further enhance the maturity level. Figure 14 illustrates the
UIs pertaining to congratulatory, result, and recommendation pages.

In summary, the tool serves the purpose of automating maturity assessments for organiza-
tions, minimizing potential errors, and offering personalized recommendations for sustain-
ability practices in software development processes. For further details on how to use or try
the tool, please refer to Appendix C. Additionally, you can find the resources utilized in the
development of the tool listed in Appendix D.
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