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RESUMO

Nos lltimos tempos, as equipes distribuidas tornaram-se cada vez mais predominantes
nas empresas de software. No entanto, as organizacSes de Desenvolvimento Global de Software
(GSD) frequentemente encontram desafios relacionados a alta rotatividade de desenvolvedores.
Por outro lado, outras pesquisas indicam que a autonomia e seus fatores associados poderiam
atenuar ou prevenir tal rotatividade. Este estudo explora a relacdo entre autonomia e rotativi-
dade nas equipes GSD. Para atingir esse objetivo, realizamos uma pesquisa baseada em uma
Revisdo Sistematica da Literatura (SLR) e, em seguida, um survey abrangente e uma pesquisa
que envolveu 181 engenheiros de software de diversas localidades globais. Nossas descobertas
lancam luz sobre os fatores criticos de autonomia que afetam significativamente a rotatividade
em projetos GSD, incluindo reconhecimento, comunicacdo, colaboracdo, confianca e equilibrio
de tarefas. Ao oferecer uma compreensdo abrangente desses elementos relacionados a au-
tonomia, nossa pesquisa fornece as empresas de software informacdes valiosas para abordar o
problema persistente da rotatividade em projetos GSD. Por meio de uma compreensdo mais
profunda do papel da autonomia na reducao da rotatividade, as empresas podem implementar
estratégias direcionadas para aprimorar a dinamica da equipe, promover uma melhor comuni-
cacao e melhorar a colaboracdo em ambientes de desenvolvimento de software distribuido. O
conhecimento adquirido com este estudo sera fundamental na criacao de um ambiente de tra-
balho positivo e produtivo para equipes distribuidas, levando a melhores resultados de projeto

e sucesso organizacional geral.

Palavras-chaves: Autonomia. Rotatividade. Desenvolvimento Global de Software.



ABSTRACT

In recent times, distributed teams have become increasingly prevalent in software compa-
nies. Nevertheless, Global Software Development (GSD) organizations often encounter chal-
lenges concerning high developer turnover. Conversely, other research indicates that autonomy
and its associated factors could mitigate or prevent such turnover. This study explores the re-
lationship between autonomy and turnover within GSD teams. To achieve this objective, we
conducted a survey based on a comprehensive Systematic Literature Review (SLR) and a
survey that involved 181 software engineers from diverse global locations. Our findings shed
light on the critical autonomy factors that significantly impact turnover in GSD projects,
including recognition, communication, collaboration, trust, and task balance. By offering a
comprehensive understanding of these autonomy-related elements, our research provides soft-
ware companies and organizations with valuable insights to address the persistent turnover
issue in GSD projects. Through a deeper comprehension of the role of autonomy in miti-
gating turnover, companies can implement targeted strategies to enhance team dynamics,
foster better communication, and improve collaboration in distributed software development
settings. The knowledge gained from this study will prove instrumental in creating a positive
and productive work environment for distributed teams, ultimately leading to improved project

outcomes and overall organizational success.

Keywords: Autonomy. Turnover. Distributed Software Development.
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1 INTRODUCTION

1.1 CONTEXT

Software development has become a pivotal driver of innovation and business growth in the
modern era of globalized economies and interconnected markets. Organizations increasingly
adopt a global software development (GSD) model to harness diverse talent, optimize costs,
and achieve faster time-to-market. GSD allows companies to leverage expertise from different
geographical locations, fostering collaboration among distributed teams. However, manag-
ing GSD teams poses unique challenges, including the dynamic interplay between autonomy,
turnover, and project success (CONCHUIR et al., 2009)).

This section contextualizes the relationship between autonomy, turnover, and GSD by
drawing upon relevant academic articles and research findings. We will explore the concepts of
autonomy and turnover in the context of software development teams working across national
boundaries and delve into their implications for project outcomes and team performance.

Autonomy refers to the decision-making freedom and independence granted to software
development teams operating in the GSD model (DECI; RYAN, 2012). As teams are dispersed
across various locations, they often work in different time zones and cultural settings. This can
lead to variations in management practices, development methodologies, and communication
styles. Several studies have highlighted the significance of autonomy in GSD teams (CONCHUIR
et al., |2009; INOLL et al., |2017; [HYNNINEN; PIRI; NIINIMAKI, 2010).

Findings from studies conducted by Fitzgerald et al. indicate that high levels of team
autonomy in GSD can foster creativity, initiative, and ownership, enabling teams to adapt
quickly to local challenges and opportunities (FITZGERALD et al., 2017)). However, excessively
decentralized decision-making can result in inconsistent approaches, misalignment with orga-
nizational goals, and difficulty coordinating efforts across teams (HERBSLEB; MOCKUS, [2003)).
Therefore, striking the right balance between autonomy and centralized control is crucial for
successful GSD projects.

On the other hand, turnover or the rate at which team members join or leave a GSD
project, presents a significant challenge in global software development. The distributed nature
of teams can amplify the effects of turnover due to communication and coordination challenges.
Employee turnover can be disruptive, leading to knowledge loss, decreased team cohesion, and

increased project risk (UZOKA et al,, 2011; MASSONI et al., 2019; GOPALAKRISHNAN; HALGIN;
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BORGATTI, 2013).

According to Dikert et al. (DIKERT; PAASIVAARA; LASSENIUS| [2016)), the high turnover
rates in GSD teams can result in delayed project timelines, decreased productivity, and re-
duced software quality. Dikert et al. (DIKERT; PAASIVAARA; LASSENIUS, 2016) further suggests
that establishing mechanisms to mitigate turnover-related issues, such as knowledge transfer
protocols and enhanced onboarding processes, is essential for project success.

The relationship between autonomy, turnover, and GSD is complex and multifaceted. Au-
tonomy can serve as a mitigating factor against the adverse effects of turnover, as empowered
teams may adapt more effectively to personnel changes. On the other hand, high autonomy
combined with frequent turnover can lead to inconsistent practices and fragmented knowledge,
affecting overall project stability (SMITE et al., [2019)).

Other researches suggest that fostering a culture of autonomy while maintaining consistent
knowledge-sharing mechanisms can bolster team resilience in the face of turnover (NOLL et al.,
2017; BEECHAM et al |2008)). Effective communication and knowledge management strategies
become pivotal in maintaining team cohesion and project continuity (LUNDENE; MOHAGHEGH],
2018; UZOKA et al., [2011).

Furthermore, the relationship between autonomy, turnover, and global software develop-
ment is a critical area of investigation. Empirical evidence shows that striking the right balance
between team autonomy and centralized control is essential for effectively leveraging GSD's
benefits. Moreover, addressing the challenges posed by employee turnover through proactive
knowledge management and communication strategies can significantly impact project out-
comes and overall team performance. By contextualizing these factors within the domain of
global software development, organizations can develop informed strategies to navigate the

complexities of distributed development teams and enhance project success.

1.2 MOTIVATION

In recent years, the landscape of software development has undergone a significant transfor-
mation due to the globalization of the industry. Yet, the COVID-19 pandemic has considerably
changed and fastened the way of working inside software teams worldwide and has also opened
the possibilities of remote work (MARINHO et al., 2021)), making software engineers able to work
for whom and from anywhere they want. Therefore, Global software development (GSD) has

emerged as a prominent practice, enabling organizations to tap into a diverse talent pool,
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collaborate across borders, and deliver products and services to a global customer base. While
GSD offers numerous advantages, it also introduces unique challenges, with employee turnover
being one of the most critical issues faced by organizations operating in this context.

Turnover has been an aspect of software teams investigated in previous researches (FER-
REIRA; SILVA; VALENTE, [2020; |ANG; SLAUGHTER), 2004} [LACITY; IYER; RUDRAMUNIYAIAH, 2009}
GOPALAKRISHNAN; HALGIN; BORGATTI|, [2013; IMASSONI et al/ [2019; [UZOKA et al., 2011) with
some studies stating it was a bad thing to happen focusing on critical impacts for organiza-
tions (LIN; ROBLES; SEREBRENIK|, 2017} SEDANO; RALPH; PERAIRE, 2017 and others saying the
opposite (MELAND; WAAGE; SEIN, [2005)) as it fosters innovative ideas and new people to come
in.

Employee turnover is a multifaceted phenomenon encompassing voluntary and involuntary
employee departures from an organization. In the context of GSD, turnover can result from
many factors, such as cultural differences, communication barriers, and geographical distance.
The cost and impact of turnover on an organization include increased recruitment expenses,
loss of valuable knowledge, disrupted project continuity, and diminished team morale. Con-
sequently, understanding and mitigating turnover has become a priority for managers and
researchers alike.

On the other hand, software engineering has also witnessed extensive research addressing
various aspects related to individuals and teams throughout the software development life cycle.
Motivation, (BEECHAM, 2014; INOLL et al [2017; [HACKMAN; OLDHAM, [1976; BEECHAM; NOLL,
2015), happiness (MARINHO et al} |2021; |GRAZIOTIN et al., 2018; [AMORIM; MARINHO; SAMPAIO,
2020), communication (FAGERHOLM et al, 2015), satisfaction (FERRATT; ENNS; PRASAD, 2001}
BELLINI et al., 2019) have received significant attention in the literature. Among these aspects,
autonomy has emerged as a widely studied factor due to its links with motivation (CAMPION,
1988; INOLL et al., [2017; |DECI; RYAN, [2012)), decision-making, and freedom of choice in the
workplace (BASS et al., 2018; MARINHO et al., 2021).

Amidst the complexities of GSD, autonomy has emerged as a potentially influential factor
that can impact employee turnover. Autonomy refers to the degree of independence and
decision-making authority granted to employees in their work processes. While autonomy has
long been recognized as a crucial aspect of job satisfaction and organizational commitment
in traditional collocated settings, its role and significance within the context of GSD remain
relatively unexplored (CONCHUIR et al., 2009).

Although turnover and autonomy have been widely addressed in previous studies, each one
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of them were mainly linked to other factors within software teams, while their inner relationship
and its impact on software development teams were not adequately addressed yet. Also, the
distributed context shows itself as essential and up-to-date (MARINHO et al., 2021)) to have this
analysis executed. Yet, to ensure the success of global software development projects, man-
agers are urged to choose a technically competent team, ensure effective communication and
continuous customer engagement throughout the project, encourage autonomy and manage
a low staff turnover in teams (VITHANA; ASIRVATHAM; JOHAR, [2018)).

By delving into this topic, we aim to address the following key research objectives stated
in Section [I.3| Based on that we define our research question which will drive our research

during this work: “Does the software engineer’s autonomy impact turnover in GSD teams?"

1.3 OBJECTIVES

In this study, our objective is to understand if there is a connection between software
engineer’s autonomy and turnover and, if so, how autonomy and turnover relationship takes
place within Global Software Development teams, considering the perceived impacts of this
relationship.

In order to achieve the overall objective of this work, the following specific objectives are

defined:

= To provide a comprehensive overview of the state-of-the-art and related factors in au-

tonomy and turnover in the GSD context;

» To analyse real-life scenario by capturing autonomy and turnover relationship’s percep-

tion among software engineers within GSD teams;

» To identify and highlight good practices related to autonomy and turnover within GSD

teams based on outcomes generated from this research.

To fulfill our first objective of this study, we conducted a Systematic Literature Review
(SLR). The SLR gathered studies and results from the literature regarding autonomy, turnover,
and GSD to provide a strong basis support for further analysis. Subsequently, we conducted a
survey to better explore and expand the understanding regarding autonomy-turnover dynamics

by collecting perceptions from real software engineers.
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Therefore, by exploring the interplay between autonomy and turnover within distributed
software teams, our study aims to contribute to a better understanding of these complex
dynamics. The findings have practical implications for organizations, offering insights into
the perceived autonomy factors and turnover motivators that influence software engineers in
distributed settings. Ultimately, this research aims to provide valuable knowledge that can
assist software companies in addressing the challenges associated with turnover in distributed
software teams.

Our document is organized as follows: in Chapter [2, we introduce the background and
related work. Chapter [3| describes the method applied to SLR design and execution as well as
the applied survey. Chapter [4] displays the gathered results from SLR and survey participants.
Then, Chapter [5] presents discussions about results and literature. Chapter [] highlights our
conclusions and possible further investigations and in Appendix A we have our Survey protocol

available.
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2 BACKGROUND

This chapter introduces the key concepts necessary for comprehending the subject matter
addressed in this work. Additionally, we will delve into pertinent references that connect the

core ideas presented in each piece and highlight any existing gaps.

2.1 AUTONOMY

Autonomy is known as one of the most studied job characteristics, and it plays a central
role in motivation's work design (CAMPION, 1988). In an early stage, autonomy was seen as
a synonym of how much freedom and independence a team member had while executing a
project or work task (HACKMAN; OLDHAM, [1976)). While modern software companies strive
to increase team autonomy to enable them to successfully operate the piece of software they
develop and deploy, efficient ways to orchestrate the work of multiple autonomous teams
working in parallel are still poorly understood (SMITE et al., 2023).

After that, research (WALL; JACKSON; DAVIDS, (1992; MORGESON; HUMPHREY|, 2006} BASS
et al., 2018; IMARINHO et al| 2021) regarding this theme made explicit that the concept of
autonomy in workplaces was mentioned together with some characteristics such as freedom,
independence, decision making, choices of working routine and methods to task execution.

Autonomy is strongly related to the Self-Determination theory stated by [Deci and Ryan
(2012), which aims to explain the factors that could mediate motivation. In this context, this
theory indicate competency, identification with work, and autonomy as three psychological
necessities innate to a person to feel satisfied in a workplace. Furthermore, |Deci and Ryan
(2012) pointed out that the higher the autonomy one feels, the more motivated one is.

Yet, autonomy has been identified as an important motivational factor for software engi-
neers who work in distributed models. Those professionals exhibit greater tolerance for mo-
tivational changes because they are naturally exposed to hours of antisocial work and travel
necessities (IVARSSON; GORSCHEK| [2011)).

Also, according to Smite et al. (2023) autonomy does not mean anarchy, or unlimited
permissiveness. Instead, autonomous teams are expected to take responsibility for their work
and coordinate, communicate and align their actions with others, comply with a few enabling

constraints, take many decisions independently without management control or due to collec-
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tive efforts that bypass formal boundary structures. Yet, autonomy is also related to effective
sharing of the code base, achieving alignment, networking and knowledge sharing.

Yet, team autonomy has a range of implications and is challenged by a number of factors,
such as knowledge complexity and decision-making, learning, large-scale problems, product
and technical dependencies, the use of platforms, virtual collaboration and diversity which
makes alignment with stakeholders and external teams particularly necessary in multi-team
environments with many technical dependencies. Therefore, teams in complex environments
increasingly need to regulate and manage their work in cooperation with internal and external
partners and systems (RAVN et al., 2022).

Additionally, according to Noll et al | (2017 autonomy at work was recognized as a central
factor in work design, leading to many positive outcomes including motivation and satisfaction
while professional demotivation is considered a predictive factor towards turnover, which could
be differently expressed in terms of distributed projects (CRUZES; DYBA| 2011)).

Nevertheless, autonomy could be defined from different perspectives, such as individual
autonomy, internal and external autonomy, where external autonomy is defined as the influ-
ence of management and other individuals outside the team on the team’s activities. Internal
autonomy refers to the degree to which all team members jointly share decision authority,
while individual autonomy refers to the freedom and discretion an individual has in carrying

out assigned tasks (MOE et al., 2021)).

2.2 TURNOVER

Team members turnover negatively impacts software development. Even though many
authors consider turnover a natural part of an organization, high levels usually negatively
impact processes efficiency (BASS et al., [2018]).

Turnover may be classified as external when team members leave the organization or
internal when they remain in the company but change their previous work. This process can
happen voluntarily when the employee voluntarily decides to abandon the company and their
role or involuntarily, which happens when the organization decides to terminate its relationship
with the employee (CHATZIPETROU; SMITE; SOLINGEN, [2018)).

Furthermore, turnover rates can be calculated by dividing the number of employees who
left the organization in a determined time by the total amount of employees during this same

period. In daily organizational practice, a need for more detailed data arises to pinpoint the
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specific causes behind turnover. This lack of understanding is recognized as a significant barrier
to organizations as such data are highly relevant for strategy creation that might be applied in
an efficient way to deal with turnover and its consequences properly (CHATZIPETROU; SMITE;
SOLINGEN, [2018)).

Previous research demonstrates that perceived job autonomy was somehow associated with
turnover, but only in cases involving employees with high levels of perceived support as the
greater the organizational support received, the lower the intention to leave the company. In
companies where employees had a higher degree of organizational commitment, their intention
to leave the company decreased to an even greater extent (SUAREZ-ALBANCHEZ et al., 2022).
However, these results must be integrated with new ways of working, such as the Global
Software Development (GSD) (DYSVIK; KUVAAS, 2013)), which has become a common practice
worldwide, intensified by financial, structural and global factors (BASS et al., 2018).

Among several characteristics related to GSD is the organization’s potential to attract
qualified professionals, even being in a local context with professionals’ scarcity. This incred-
ible capacity to attract and hire specialized professionals positively impacts productivity and
services, and products’ quality (DYSVIK; KUVAAS, 2013)).

GSD projects might have turnover levels raised because of physical distance, while turnover
is mentioned as one of the five most significant risks for GSD projects by [Ebert, Kuhrmann
and Prikladnickil (2016). Yet, previous short research related to the relevance of motivational

factors to prevent this phenomenon in distributed projects (DECI; RYAN, 2012).

2.3 GLOBAL SOFTWARE DEVELOPMENT - GSD

A global project is a group of people distributed in different locations that work united
in a single project for an extended period. This kind of software project in which the human
resources involved are spread by distance, regionally, nationally or globally, is defined as Global
Software Development (GSD) (HERBSLEB; MOITRA, 2001; SULAYMAN et al., |2012; MARINHO;
NOLL; BEECHAM|, [2018} [MARINHO et al}, [2019).

Furthermore, GSD can be classified according to two factors: the distance among work
teams, which presents itself as Onshore (teams located in the same country) and Offshore
(teams located in different countries). Besides, on the other hand, the control relationship
the central organization has over the remote teams presents itself as Outsourcing (hiring of a

third-party company) or Insourcing (creation of a company remote unit) (RICHARDSON et al.,
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2010).

Research indicates that offshore outsourcing service providers could reduce staff member
turnover by improving work-life balance and adopting more family-friendly employment policies,
such as increased autonomy. Further, outsourcing service providers could reward innovation
more effectively and structure contracts to enable software product ownership to improve staff
retention (BASS et al., 2018; MARINHO; NOLL; BEECHAM, 2018)).

According to [Herbsleb (2023]), GSD has improved along time and so did the tools used by
teams in such conditions. The awareness of cultural differences is widespread, and develop-
ments such as the foregrounding of open source have all enhanced the ability to work across
geographic divides. However, better ways of incorporating ethics into GSD team'’s development
practices should be investigated. Also, paying far more attention to harmful unintended conse-
quences should also be considered. Moreover, it is necessary to carry out in-depth research into
the aspects of working in distributed teams that may have a negative impact on developers’
levels of motivation and stress, along with what could be beneficial in order to improve levels

of motivation and decrease levels of stress (SUAREZ; VIZCAINO, 2023)).

2.4 RELATED WORK

Recently, |Gustavsson, Berntzen and Stray| (2022)) stated that in cases where autonomous
teams need to coordinate toward a common goal they must sacrifice some level of autonomy.
Therefore, they conducted 28 interviews and 17 on-site visits as part of a multiple case study
to explore how team autonomy changed in three agile software development organizations that
implemented the Scaled Agile Framework (SAFe). As results, identified positive changes to
team autonomy included getting a better overview, making better long-term decisions, giving
and receiving help, and signaling limitations. However, the identified negative impacts on team
autonomy were limited feature choice and enforced refinement. Yet, a lack of a system for team
support and reduced external autonomy (which is defined by Hoegl and Parboteeah| (2006) as
the influence of management and other individuals (outside the team) on the team’s activities)
were found to have a crucial impact on that. Their work is aligned with Mikalsen et al.[(2019)
modern socio-technical theory study that states the effective functioning of autonomous teams
is challenged by the need to coordinate and align work with multiple experts and other units in
complex organizations leading to a result that a production structure with many dependencies

causes challenges and a misaligned control structure is time-consuming and reduces team
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autonomy (MIKALSEN et al., 2019).

However, Jr and You| (2018) studied the autonomy relationship towards satisfaction within
virtual teams where the goal was how to determine an easier increase of satisfaction levels
through shared leadership, individual trust, and autonomy. The study was conducted with 163
individuals in 44 virtual teams, and results indicate shared leadership facilitating satisfaction
through the promotion of trust and autonomy being related to higher levels of satisfaction
which is a strong predictor of virtual performance among team members.

Noll et al.| (2017)) observed and interviewed fifteen participants from two distributed soft-
ware development teams in order to highlight the relationship between autonomy and motiva-
tion where participants from the outsourcing firm reported issues such as anti-social working
hours and persistent overtime that could negatively affect motivation, while the other partic-
ipants reported positive experiences in areas such as work-life balance, technical challenges,
and team connectedness. They also found that there was a significant difference in the moti-
vation levels of experienced team members, which were lower than less experienced members.
Furthermore, highly motivated developers are more likely to remain in their current jobs, while
lack of motivation may result in attrition and turnover (BEECHAM et al., 2008; VERNER et al.
2014). However, autonomy was also perceived to be linked to stress if the necessary compe-
tence is missing while lack of connectedness can lead to a feeling of isolation (RYAN; DECI,
2000).

Nevertheless, [Sethi, King and Quick (2004) study has already addressed this stress and
turnover relationship within the work environment by interviewing and questioning software
engineers to assess which were the main stressors and their outcomes. Their results show stress
is a key factor impacting staff turnover and that it must be addressed properly in software
teams.

Yet, Agarwal and Ferratt (2000) executed a study with 130 IT professionals to develop
and investigate an exploratory model of those professionals joining and staying/leaving be-
haviors. In their work, turnover or retention would be defined by a set of career motives such
as "Preferred Length of Employment", "Career stage", and "Career anchor". Then, three hy-
potheses were raised based on each motive, with the first one being "The preferred length of
employment of IT professionals is negatively related to their turnover intentions.", the sec-
ond one "An IT professional’s career stage moderates the relationship between the preferred
length of employment and turnover intentions." and the third one "An IT professional’s career

anchor moderates the relationship between the preferred length of employment and turnover
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intentions." Their results confirm the mentioned hypothesis and it also illustrates the impor-
tance of investigating and discussing software engineers turnover and retention predictors and
consequences.

Back then, organizations seeking lower costs and access to skilled resources began to exper-
iment with remotely located software development facilities. This change profoundly impacted
not only on marketing and distribution but also on the way products are conceived, designed,
constructed, tested, and delivered to customers. The number of organizations distributing their
software development processes worldwide kept increasing over the years which has made soft-
ware development teams a multi-site, multicultural and globally distributed environment. More
recently, attention has turned toward trying to understand the factors that enable multination-
als and virtual corporations to operate successfully across geographic and cultural boundaries.
Based on these factors, lessons learned from case studies regarding the adoption of GSD teams
collocated and dispersed in two software development units from multinational organizations
located in Brazil were presented by Prikladnicki, Audy and Evaristo| (2003).

Later, Bass et al.| (2018) conducted a mixed-method approach case study with 62 software
engineers from three global companies to address causal factors linked to turnover and reten-
tion in both in-house offshoring and offshore outsourcing companies. Among several appointed
factors practitioners cited employment policies, work-life balance, workplace innovation, prod-
uct quality, alignment of offshore work hours with onshore, long working hours, and adverse
impact on health as those affecting staff retention. In-house Offshore outsourcing service
providers could improve development team member retention by improving work-life balance
and adopting family-friendly employment policies. Moreover, they were also able to find an
established connection between turnover and motivation as high levels of motivation can have
a positive effect on staff retention which corroborates [Hall et al.| (2008)) findings. Finally, they
stated employment policies and employer commitment to work-life balance are designed to
nurture and retain good quality staff members for internal product development, while out-
sourcing service providers could reward innovation more effectively and structure contracts to
enable software product ownership to improve staff retention.

Chatzipetrou, Smite and Solingen| (2018)) stated turnover in GSD is an extremely important
issue to be discussed and focused their research on the relationship between software engineer'’s
experience levels and staff retention throughout a case study within an offshore company. Their
results were driven by two main questions: "Does the experience of an employee in the company

influence their decision to stay or leave their job?" and "Is there a threshold, which determines
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the likelihood of the employees leaving their job?" and they indicate a positive influence related
to the first question while the threshold for an employee to leave their job are likely 2 years
with 90% of participants leaving the company still within the first year.

Hynninen, Piri and Niinimaki| (2010) conducted three case studies (each one regarding a
distributed project) among 12 globally distributed ones. In their hypothesis, voluntary turnover
at off-site seemed to be related to for example the levels of work autonomy, challenges provided
by the work, and job security at off-site. Therefore, its purpose was to address the following
questions: 1) How was the level of voluntary turnover in the studied projects described? 2)
How did the projects differ in regard to the suggested antecedents of affective commitment?
The study was conducted through interviews and the results revealed a high turnover rate in
off-site settings due to low commitment towards the project. They also observed a significant
relationship between the level of commitment and the project’s structure and practices. En-
hancing off-site commitment and reducing voluntary turnover can be achieved by structuring
the project in a more inclusive manner, enabling off-site team members to have more influ-
ence over their work. Additionally, fostering closer collaboration between on-site and off-site
employees was found to be beneficial.

Massoni et al.| (2019) has addressed other characteristics related to turnover such as satis-
faction and work exhaustion. In their quantitative study, 76 Brazilian software engineers who
have left their jobs voluntarily were presented with a survey to assess the reasons for that.
As result, low to moderate autonomy and satisfaction were identified by the participants as
reasons for leaving.

Gopalakrishnan, Halgin and Borgatti (2013) conducted a long 5-year study to analyze
complete project affiliation data linking 728 geographically distributed employees at a multi-
national high technology firm across five years to test whether employees who were leaving
the project would influence those who remained to follow the same path. During the study
execution, 183 left the company and their findings suggest that project affiliation networks
in such settings occasion social comparisons among employees and serve as conduits for the
diffusion of their career mobility decisions. Yet, they discuss and claim the management of
voluntary turnover in knowledge-intensive distributed organizations.

Finally, our work differs from the ones presented above as it was conducted through a
Systematic Literature Review plus a survey focused on understanding the relationship and
impact between autonomy and turnover by collecting different perceptions from 181 software

engineers from distributed teams and their members dispersed into different dimension levels
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such as software engineers working in teams distributed collocated (using virtual tools but
in the same geographical city or region), within the same country (team members dispersed
through several cities within the same country), within the same continent (team members
dispersed through countries within the same continent) and globally (team members from

different countries and continents working together).

2.5 CLOSING REMARKS

In this chapter has laid the foundation for understanding the key elements crucial to
the subject matter of this work. We've explored the concept of autonomy, its significance in
motivation and work design, and its relevance in software engineering, particularly in distributed
projects. The discussion also encompassed the critical factor of internal and external turnover,
its consequences on software development, and its specific implications within the realm of
Global Software Development (GSD). Additionally, we've delved into related studies, which
have provided valuable insights into the factors influencing turnover, autonomy, and their
interconnections. With this background, we are now prepared to explore the specific challenges

and potential solutions within the landscape of software engineering, autonomy, and turnover.
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3 RESEARCH METHOD

This section will unveil the methodology process used in this entire research. Figure

shows our research’s general process.

Figure 1 — Research Method

Research method

Source: Author

Moreover, a more comprehensive explanation of the steps taken, including the phases
referenced in Figure [1} such as the Systematic Literature Review (SLR) and its associated
questions, answers, and research methodology. Additionally, the details of the survey that was
created and administered to 181 participants, including the design process, will be provided.

These results will be discussed in comparison to the SLR findings in the upcoming chapter [5]

3.1 SYSTEMATIC LITERATURE REVIEW

We conducted a Systematic Literature Review (SLR) to answer the research question:
What is the relationship between autonomy and turnover in distributed software projects? We
followed Kitchenham and Charters’ guidelines (KITCHENHAM; CHARTERS, [2007)), and it had its
execution based on a research protocol (See appendix|§[) that contains our research questions,
inclusion and exclusion criteria for gathered studies, search string, chosen digital libraries, and

a quality evaluation guideline. Figure |2 presents the steps and the next subsections detail each

step.
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Figure 2 — Systematic Literature Review process based on Kitchenham
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Systematic Literature Review process

Source: Author

3.1.1 Research questions

We sought to answer the following research question: RQ1: How is autonomy related to

turnover in GSD teams? and to this, we elaborated the following research questions:
1. RQL.1 - What factors contribute to autonomy in GSD teams?
2. RQ1.2 - What factors contribute to turnover in GSD teams?
3. RQ1.3 - What factors mitigate turnover in GSD teams?

4. RQ1.4 - What impact does autonomy have on turnover within GSD teams?

3.1.2 Document selection

We used the boolean search string shown bellow to ensure that we captured a wide variety

of papers.
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("global software engineering" OR "global software development" OR "distributed soft-
ware engineering" OR "distributed software development” OR GSE OR GSD OR "dis-
tributed teams" OR "global team" OR "dispersed team" OR "spread team" OR "virtual
team" OR offshore OR outsource OR DSD OR DSE) AND (turnover OR "turnover
intention" OR departure OR "rate of replacement” OR "employee retention") AND
(autonomy OR "self-government" OR independence OR "self-rule" OR freedom OR
"self-sufficiency” OR "job control" OR "schedule control" OR "self~-management" OR

isolation OR "job autonomy")

3.1.2.1 Inclusion/Exclusion criteria

The following criteria guided the selection of papers that helped us address the research

questions. We included:

= (i) Complete, peer-reviewed, published papers;
= (ii) Papers directly related to the research questions;

= (iii) The study is available via the university library services accessible to the authors

during the time of the research.
We excluded:

= (i) Texts not published in English;

= (ii) Technical content, e.g: editorials, tutorials, key-note speech, white papers, thesis,

dissertations, technical reports, books;

= (iii) Studies not related to Software Engineering.

Our search string returned 1752 studies from 5 engines, as presented in Table [I, We
identified 95 duplicate papers and no replicates. After excluding duplicate results from the
dataset, we identified papers for inclusion in the initial selection (phase 1). Of these papers, 85
were passed on to phase 2, in which 25 were eliminated and 60 (<https://bit.ly/3wWUV0Q>)

were finally passed on to the data extraction and data synthesis phase (see Table [1)).


https://bit.ly/3wWUV0Q
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Engine Selection Phase 1 Phase 2

ACM 759 40 33
Scopus 148 27 20
Wiley 175 5 3
Springer 353 3 2
IEEE 317 10 2
Total 1752 85 60

Table 1 — Papers by engine.

3.1.3 Study Quality

The quality of the data extraction phase significantly impacts the overall integrity of the
systematic literature review. Transparent and well-documented extraction processes enhance
the review's transparency and reproducibility, allowing other researchers to assess the rigor of
the methodology employed. To ensure the accuracy of extracted data, cross-checking by mul-
tiple reviewers, as well as resolving discrepancies through consensus or third-party arbitration,
is a recommended practice.

By systematically and rigorously collecting relevant information from selected studies, re-
searchers can build a comprehensive and evidence-based understanding of the research field,
ultimately contributing to the advancement of knowledge and informed decision-making.

Our study assessed papers quality criteria based on |Dyba, Dingsoyr and Hanssen| (2007))
principles and good practices regarding empirical research process in software engineering. We
answered the following questions for each selected study using 1 for Yes, 0.5 for Partially and
0 for No. |. Is there a clear definition of the study objectives? Il. Is there a clear definition
of the justifications of the study? Ill. Is there a theoretical background about the topics of
the study? IV. Is there a clear definition of the research question (RQ) and/or the hypothesis
of the study? V. Is there an adequate description of the context in which the research was
carried out? VI. Are used and described appropriate data collection methods? VII. Is there
an adequate description of the sample used and the methods for identifying and recruiting
the sample? VIII. Is there an adequate description of the methods used to analyze data and
appropriate methods for ensuring the data analysis were grounded in the data? IX. Is provided
by the study clearly answer or justification about RQ / hypothesis? X. Is provided by the study
clearly stated findings with credible results? XI. Is provided by the study justified conclusions?

XIl. Is provided by the study discussion about validity threats?
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3.1.4 Data Extraction and Analysis

The data extraction phase consists on a pivotal component of the Systematic Literature
Review process, contributing significantly to the rigor and credibility of the review's findings.
This phase involves the meticulous and systematic collection of relevant information from
selected studies, enabling researchers to synthesize and analyze the cumulative knowledge
in a specific field or research question. In this subsection, we assess essential aspects of the
data extraction phase within the executed Systematic Literature Review, exploring its purpose,
methods, challenges, and implications. Therefore, the data extraction phase within a system-
atic literature review is a crucial step that lays the groundwork for subsequent analyses and
synthesis.

A spreadsheet was used to record the extracted data. Two researchers performed the data
extraction independently to reduce the bias of the data extraction. Before the formal data
extraction process, two researchers discussed the definitions of the data, in pairs, items to be
extracted to ensure that both researchers had a common understanding. After we completed
the data extraction, a discussion was held to resolve conflicts for reaching a consensus on the
data extraction results.

We opted for a mixed approach based on quasi schemes (standard) where the research
type of facet was selected as described by (WIERINGA et al.,, 2006). The rigour and relevance
model used was the one proposed by (IVARSSON; GORSCHEK, [2011)) in order to establish a
qualified point of view regarding SLR's found paper's relevance.

Based on (IVARSSON; GORSCHEK, 2011)) we assessed the rigour and relevance studies. The
Rigor consists of combining three concepts: context, study design and discussed validity. They
received a score where 0 indicated weakly, 0.5 medium, and 1 strong. The most of the papers
were classified as strong on the three concepts mentioned before (25).

Furthermore, we calculated the relevance amount in order to analyze papers relevance which
consisted of combining four classifications: Relevance subject, context, scale and method and
each one of them were scored with 0 (weak), 0.5 (medium) and 1 (strong). As a result, most
papers (38) were classified with a score of 4, which meant strong relevance. To measure the
maturity of the themes, a scheme proposed by (EBERT; KUHRMANN; PRIKLADNICKI, 2016) was
carried out, where the results found in research facets and contribution facets over time are
crossed.

Yet, according to Strauss A Corbin| (2008), the data analysis procedure involves coding
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phases. During those phases it is suggested to identify codes and categories for the collected
quotes from papers. Then an open coding phase takes place where all collected material is tran-
scribed, analysed and keywords are selected. Moreover, identified concepts are grouped in cat-
egories and theirs characteristics and dimensions are identified (COLEMAN GERRY O'CONNOR,
2007)).

Therefore, after executing our Systematic Literature review, a thorough reading was done
to extract as many quotes that somehow answered our questions as possible. All data were
categorized in a digital sheet, using Google Sheets tool, which contained the following fields:
study’'s sequence ID, study's quotes ID, related research questions, quote’s field itself with
each extracted quote and yet the reason why each one of them was chosen. In the end, it was
possible to identify 161 quotes that answered the proposed research questions. They were all
exported to MaxQDA 2020 software (version 20.2.1) for proper codification.

In order to codify and to attribute themes for some groups of quotes, we followed Cruzes
and Dyba (CRUZES; DYBA, 2011)). The initial papers’ codification was executed by building a
list of codes with 388 categorizations. Then, codes were grouped into themes that resulted
in 5 main groups: organizational culture, Autonomy and Global Software Development (GSD)
relationship, Autonomy and Turnover relationship, Autonomy dimensions in GSD, and Factors

related to Autonomy in the event of Turnover.

3.2 SURVEY

The basic idea of survey methodology is to collect information from a group of people
by sampling individuals from a large population. Examples of surveys are found in daily life
in several situations, such as election polls, market surveys, etc. and there is a large amount
of literature on the general methodology (LINAKER et al, 2015). According to |Linaker et al.

(2015) a survey should have the following phases in order to be well conducted:

1. Defining research goals

N

. Identifying target audience

w

. Designing sampling plan

o

. Designing survey instrument

o1

. Evaluating survey instruments
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6. Analyzing survey data
7. Drawing conclusions

8. Documenting and reporting

Therefore, this survey based its assumptions and questions on results gathered by previously
executed SLR and aimed the validation and assess the perception of turnover, autonomy, and

their relationship within GSD teams.

3.2.1 Study Design

In this study, we used a web survey hosted on Google Forms tool to gather data from
participants. This survey was divided into 4 subsections (See Appendix . First, three basic
questions were displayed aiming at an evaluation of a certain level of participants and their
global teams’s autonomy. All of them were stated using the 5-point Likert scale where 1 means
'Strongly disagree’ and 5 means "Totally agree’ In the second section, there was a goal to
identify turnover-related results. Therefore, for this section, it was possible to have questions
more focused on turnover intentions and what could possibly improve inside GSD teams as
well as questions focused on impacts generated by turnover in GSD teams. Furthermore, this
section was designed with open questions and classification ones. In the third section, there
were open questions and affirmative statements displayed using the 5-point Likert scale such as
in the first section. The aim of those questions and statements evaluated by participants was
to check the relationship between autonomy and turnover/turnover intentions for further anal-
ysis. Ultimately, the study’'s demography perspective was addressed with questions intended
to collect participant’s gender, age, work experience, education, role, team distribution, and

company size.

3.2.2 Setting

This research aimed at participants who work in global software development teams to
gather data from them about turnover and autonomy inside their companies. Focusing on the
research's quality, readability, and validity, the developed survey went through a pilot session

with three software engineers who helped on addressing failures and small issues on statements
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and questions before it takes place. Moreover, some web platforms were used to have the survey
sent to participants, such as Linkedin, Twitter, Whatsapp, e-mail, Instagram. It was applied
during a short period (from August 20th to September 30th) due to deadlines approach and
even with the short period it was possible to have 181 participants (already excluding the 3

ones from pilot phase).

3.2.3 Participants

Out of the 181 participants mentioned earlier, the majority were comprised of software
developers, testers, scrum masters, project managers, team leaders, technology leaders, security
analysts, UX/UI designers, software architects, data scientists, and so on. Each of them had

at least one team member working in a distributed environment.

3.2.4 Data Analysis Procedure

Qualitative content analysis (QICA) is an inductive research approach based on natural-
ist/humanist research orientation in which research questions guide data gathering and analysis
while potential themes and other issues may arise through data reading as it is possible to
generate broader generalizations and theories from specific observations aiming the capture
of meanings, emphasis and themes of messages, also understanding the organizations and
process on how they are presented. It searches for multiple interpretations by considering the
diversity represented by aspects such as ideological positions, critiques or the diverse use of the
texts examined (WHITE; MARSH, [2006)). It is also known to follow a subjective approach com-
bined into categories that support interpretations, diversity of ideas, and perspectives (WHITE;
MARSH, 2006)).

Therefore, for the data analysis procedure, the author chose a qualitative approach where
all collected data was extensively analyzed generating perceptions stored in a spreadsheet which
was later on translated into charts, tables, and quotes constructing parallelisms by engaging

in triangulation to support arguments and conclusions for this study (WESTER, 2005).
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3.3 CLOSING REMARKS

This Chapter discussed the Research Method employed for the research study. We provided
a comprehensive explanation of the methodology employed in the research, encompassing both
the systematic literature review and the survey. This methodological approach aimed to address
the research questions effectively and provide valuable insights into the relationship between
autonomy and turnover in GDS teams. Primarily focused on the "Systematic Literature Review"
(SLR) and the subsequent steps. The research questions were outlined, categorized into sub-
questions, and clearly defined. The document selection process was described, mentioning the
search string and inclusion/exclusion criteria. The data extraction and analysis process was
explained, emphasizing the use of coding to categorize and analyze quotes extracted from the
literature. The survey section was introduced, explaining its purpose and design. The survey
aimed to validate and assess perceptions related to autonomy and turnover in GSD teams.
The qualitative content analysis approach was chosen to analyze the collected survey data,
facilitating the exploration of themes, perspectives, and meanings within the responses. All

results gathered from SLR and survey questions will be properly analysed and presented in

Chapter [4]
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4 RESULTS

In this chapter, we present the analysis of the results obtained from the comprehensive study
focused on exploring the intricate interplay between autonomy, turnover, and Global Software
Development (GSD) within the context of modern organizational structures. The chapter
begins with an overview of the research questions addressed and the methodology employed.
Subsequently, the findings are organized and discussed, shedding light on the implications for

both academia and industry.

4.1 SYSTEMATIC LITERATURE REVIEW RESULTS

We executed an overview of all papers found. The first year the theme was found was in
1998, and it reached its apex in 2018 with eight papers found. It was noticed that after 2010,
autonomy related to Turnover in GSD projects had a constant recurrence on literature with

an average of 4 papers per year as seen in Figure [3

Figure 3 — Papers distribution by year
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Source: Author

The research type facets according to Wieringa et al.| (2006)) is presented by year in Figure
[4] where most of the analyzed papers were classified as Lessons Learned(32), Theory (12) and
Model (8). Also, it was possible to observe that since 2010 there was a theory and Lessons
Learned tendency seen. It is also relevant to state the increase of Framework facets types since
2016.

The distribution of contribution type facets of the reviewed studies derived from Petersen
et al| (2008) is presented in Figure [5| by year. Most papers were classified as Evaluation (32)

followed by papers of Experience (17) and Solution Proposal (5) in the context of research
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Figure 4 — Research type facets over time
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type facets classification regarding contribution. It was noticeable an increase of Evaluation

type tendency over time through found papers contribution analysis.

Figure 5 — Contribution type facets over time
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Based on (IVARSSON; GORSCHEK|, [2011]) we assessed the rigour and relevance studies. The

Rigor consists of combining three concepts: context, study design and discussed validity. They
received a score where 0 indicated weakly, 0.5 medium, and 1 strong. The most of the papers
were classified as strong on the three concepts mentioned before (25).

Furthermore, we calculated the relevance amount in order to analyze papers relevance which
consisted of combining four classifications: Relevance subject, context, scale and method and
each one of them were scored with 0 (weak), 0.5 (medium) and 1 (strong). As a result, most
papers (38) were classified with a score of 4, which meant strong relevance. Both rigor and
relevance analysis are illustrated in Figure [6]

In order to analyze the different contributions’ maturity published about autonomy impact
on turnover in distributed projects, Figure [7| provides a systematic map to illustrate maturity
achieved by the gathered papers. The map shows a focus on collecting lessons learned to guide

the knowledge about the theme. Lessons learned (33) represented the most significant part
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Figure 6 — Papers Rigor and Relevance
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among results and, from them, 19 corresponded to Evaluation papers. This map also shows a

kind of maturity in terms of theory based on experiences and evaluation models.

Figure 7 — Systematic Map
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Regarding our quality assessment questions presented in subsection [3.1.3] we were able to

classify our selected papers based on |Dyba, Dingsoyr and Hanssen| (2007)) principles. Most of

the classified studies(54) were considered as highly qualified based on sum of criteria values

(from 10 to 12) while only 6 of them were classified between 8 and 10 (See Figure [g)).

4.1.1 RQ1.1 - What factors contribute to autonomy in GSD teams?

During the RSL's categorization phase, it was possible to identify more than a simple
relationship between autonomy and turnover. A really interesting category found was the one
related to factors that might predict a certain level of autonomy from software engineers (SEs)
inside a distributed software development team.

Autonomy is usually not a problem when working remotely; a prerequisite for remote

working is the ability to work independently. However, individuals can be undermined if head
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Figure 8 — Quality assessment classification
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office is heavy-handed, and interferes with communication, say with on-site customers, or if

their work is monitored too stringently. For developers working under the customer’s spotlight,

autonomy can be problematic (BEECHAM, 2014).

Furthermore, this high level of monitoring needs to be decreased as individuals driven by

a desire for autonomy derive satisfaction by disassociating themselves with employment and

setting up their own business (MGAYA et al., [2009).

Yet, among all identified factors that may lead to a software engineer's (SE) autonomy,
it is possible to cite redundancy of skills since it affects the team's capability to adapt to
changing situations and cross-functionality as team members are able to get less control of
the scheduling and implementation of their own tasks and to share more activities which
consequently fosters them to share information so everyone has the knowledge to influence

decisions. These factors also light up the need for a shared purpose and mutual trust among

team members (JR; YOU, [2018; |LUNDENE; MOHAGHEGHI, [2018; |BEECHAM, 2014) which are

other essential points on generating this desired autonomy as well as a good management

support in order to create the right environment for the teams. (LUNDENE; MOHAGHEGHI,

2018} |BASS et al., [2018; AGARWAL; FERRATT, [2000)

Once this management support is facilitated taking place in an effective way, not only the
software engineer's autonomy is encouraged but it also supports its relationship and depen-

dency on connectedness among peers through collaboration, a culture of learning and valuing
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individuals in the organization as well as fostering an environment of trust and flexibility in
business processes (TAFTI; MITHAS; KRISHNAN, 2007)).

It's also valuable to mention that this explicit attention provided by leaders and managers
to the needs of software engineers at different stages of their careers can help decrease the
incidence of high turnover (FERRATT; ENNS; PRASAD, 2001) as the recognition that comes
from the leaders and stakeholders for the members of their respective teams is an essential

factor linked to happiness and consequent satisfaction (AMORIM; MARINHO; SAMPAIO, [2020)).

Table 2 — Autonomy's contributing factors by references

Related Factors References Occurrences

(BASS et al, [2018), (NOLL et al. [2017), (UZOKA et al 2011), (FOERDERER et
al| [2016), (JOHRI; TEO] [2018).

Management/Leadership

Work Regime 5

competence and (BASS et al., |2018)),(AGARWAL; FERRATT), |2000) . 4

support

Career Satisfaction (BASS et al}[2018), (SMITH; SPEIGHT,|2006), (GARRISON et al} [2010), (UzOKA|
et al., [2011).

Mutual trust among | (;NDENE; MOHAGHEGHI| [2018), (JR: YOU| [2018), (BEECHAM| 2014). 3

team members

Job opportunities (UZOKA et al., |2011)),(JOHRI; TEO, [2018)), (MGAYA et al., [2009). 3

. (SETOR; JOSEPH, [2019), (LUNDENE; MOHAGHEGH]I, [2018), (MONTEIRO et al.}

Work Routine 3
2011)

Decrease (BEECHAM| |2014), (MGAYA et al) [2009). 2

monitoring levels

Cross-functionality (LUNDENE; MOHAGHEGHI, [2018)) 1

4.1.2 RQ1.2 - What factors contribute to turnover in GSD teams?

Certain organizations may not deliberately focus on retaining their IT workers, such as those
with a strict task-focused organizational mindset (BELLINI et al., 2019). However, the absence of
ballancing collaboration and individualism regarding the assigned tasks for developers presents
itself as a key factor for increasing the chances of software engineers leaving the project, i.e.
finding the balance between writing new code and maintenance tasks or even between dealing
with documentations and having hands-on coding might increase the odds for an SE staying
longer in the project or organization (LIN; ROBLES; SEREBRENIK, [2017)).

Stress was pointed as an important factor as it is becoming increasingly clear that steps
must be taken to address the problem of high stress because of its effect on employee pro-
ductivity and turnover, stress among information system (IS) professionals is long recognized
as a key factor affecting IS productivity and turnover and leading to substantial associated

costs (SETHI; KING; QUICK, |2004). However, previous research cited the effects of exposure
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Table 3 — Turnover motivators related factors by references

Related Factors References Occurrences
(BASS et al., 2018),(SMITH; SPEIGHT, 2006), (GARRISON et al., 2010), (UZOKA et
al| [2011)), (LIN; ROBLES; SEREBRENIK}[2017), (GOPALAKRISHNAN; HALGIN: BOR-
Lack of GATTI,[2013), (MONTEIRO et al} 2011), (ADYA; COTTON] [2012), (FOERDERER et
it al}, [2016), (SUMNER: YAGER: FRANKE] [2005), (GALLIVAN, [2004), (MGAYA et al| 18
staction 2009), (YENER; ARSLAN: KILINC| [2020), (JR; YOU] [2018), (REMUS et al), [2016),
CAMPBELL et al| 2013), (LACITY; IVER; RUDRAMUNIYAIAH]| 2009), (STAPLES;
WEBSTER] [2008) .
, (MOURMANT; NIEDERMAN; KALIKA} [2013), (LUNDENE;
Autonomy , , ; 2019), (JR; YOU 8
),
Lack of (BASS et al., 2018), (NOLL et al., 2017), (SMITH; SPEIGHT) [2006),(MONTEIRO|
i et al} [2011)), (MOQUIN: RIEMENSCHNEIDER] [2013), (STAPLES; WEBSTER] [2008), 8
motivation BEECHAM; NOLL| [2015), (BEECHAM] [2014
Lack of J NOLL et al} 2017), (UZOKA et al., 2011), (GOPALAKRISHNAN; HALGIN; BOR-
e o GATTI,[2013), (LUNDENE; MOHAGHEGHT, [2018), (QUAN; CHA}[2010), (HYNNINEN; 6
amport PIRI; NIINIMAKI] [2010)
. (BASS et al [2018), (UZOKA et al| [2011), (SETHI; KING; QUICK| [2004),(YENER;| 5
ress /ARSLAN; KILINC] [2020),(HYNNINEN; PIRI; NIINIMAKI, [2010).
Pavment (BASS et al| [2018), (UZOKA et al| [2011), (BAO et al. 2017), (HYNNINEN; PIRI; .
ayme NIINIMAKI] [2010).
Mismatch
between (SMITH; SPEIGHT), [2006), (BAO et al}, [2017), (ZHOU et al} 2014) 3
expectations
and reality
"arf: °';i with  (BASS et al 2018), (GOPALAKRISHNAN; HALGIN; BORGATTI, 2013), (TAFTH
connectio MITHAS; KRISHNAN] [2007)
co-workers
Lack of
collaboration (BASS et al [2018), (LIN; ROBLES; SEREBRENIK) 2017), (TAFTI; MITHAS; KRISH-| 3
among the 2007)
team
Poor
communication
among the (BASS et al}, [2018), (ZHOU et al 2014), (BEECHAM| 2014) 3
team
Long working (BASS et al, [2018),(BAO et al., [2017) 2
hours

to stress from work-related technology on turnover retention, productivity, commitment, job

satisfaction, and technology-supported performance (YENER; ARSLAN; KILING, 2020) and it is

also suggested to decrease organizational commitment (HYNNINEN; PIRI; NIINIMAKI, [2010)).

Mismatch between expectations and reality were also found as an anchor linked to software
engineers’ possible turnover as the work environment, or specifically this simple mismatch

between an individual's personality, their desires and aspirations, and what the job really

provides that drives this takeoff (SMITH; SPEIGHT, [2006). Moreover, emotion-rule dissonance,

like surface acting, can lead to negative outcomes for the actor, as the continued need to

display emotions that are inconsistent with experienced emotions can deplete mental resources

and lead to emotional exhaustion, psychological strain, and employee turnover (RUTNER et al.,
2015). To the extent that a career anchor represents an individual disposition, it would not be

surprising to find that individuals who are in an employment situation where the inducements
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offered are inconsistent with their career anchor will tend to withdraw from the situation and
exhibit negative behaviors such as absenteeism and turnover (AGARWAL; FERRATT, 2000)).

Long working hours for software engineers is another identified cause of turnover along
with employment policies, work-life balance, workplace innovation, product quality, alignment
of offshore work hours with onshore, long working hours and adverse impact on health as
factors affecting staff retention (BASS et al., [2018).Bass et al.| (2018) still mentions that several
engineers have stated that a relentless cycle of code production sprint after sprint served to
create the impression of a treadmill work style causing stress and bad health, not-retained
developers have a significantly higher value on the variance of working hours of project members
for each month (BAO et al), [2017)). Yet, the imbalance of working hours of project members in
the first month might leave a bad first impression on the project and the company. This implies
that the working environment has a big impact on developer turnover (BAO et al., 2017)).

Payment and promotion have been some factors influencing intention to leave as both
are part of distributive justice. Distributive justice relates to the perceived fairness of reward
allocation and has been mentioned as the beginning of organizational justice which is the
employees’ perceived fairness in the workplace (UZOKA et al| 2011). This is also important
because experienced IS professionals, especially those with scarce skills, can easily find positions
at higher pay (BURNS; COLLINS, 1998). Further, whether or not a developer receives payment
in exchange for his or her software development will impact his or her turnover intentions
(DANIEL et al., 2020).

Autonomy, which can also be considered to be linked to freedom for decision making,
is an essential factor as previous research work shows that, in general, autonomy negatively
correlates with turnover intentions (MASSONI et al., 2019). Furthermore, even though incentives
like salary and promotion are deemed as critical for leaving jobs, other determinants, such as
job autonomy (MASSONI et al, 2019), most software engineers believe the organization is
becoming too intrusive of their private space and many would want to disassociate themselves
with employment entirely and set up their businesses instead, just to be able to exercise their
freedom (UZOKA et al), [2011). However, such monitoring may undermine human resources
(HR) practices intended to empower workers, give them greater autonomy, and encourage
collaboration or information sharing. This suggests that firms should consider the implications
of alignment between HR and IT practices (TAFTI; MITHAS; KRISHNAN, 2007). Therefore,
distributed sites should have enough autonomy and freedom for decision-making.

Lack of motivation has been emphasized as a correlated factor with reported intentions to
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leave by prior research related to turnover among IS professionals (SMITH; SPEIGHT), 2006; BASS
et al, 2018) as tapping into the intrinsic motivation needs of the software engineer correlates
to desirable outputs such as low staff turnover, higher productivity, and better quality software
(BEECHAM; NOLL, [2015)). Furthermore, highly motivated developers are more likely to remain
in their current jobs, while lack of motivation may result in attrition and consequently turnover
intentions (BASS et al., [2018)).

Lack of satisfaction was found to be the most substantial, the most direct factor and a
key predictor of staff turnover (UZOKA et al., 2011) as most software engineers need to have
their job outcomes matching the desired ones (SMITH; SPEIGHT, [2006)). However, ensuring high
levels of job satisfaction among their developers is important for managers because lower job
satisfaction will likely reduce the well-being of software developers and increase turnover inten-
tions (FOERDERER et al., 2016) making those skilled and qualified individuals who frequently
search for career paths and opportunities outside organizational boundaries that provide such
satisfaction much more likely to leave (GOPALAKRISHNAN; HALGIN; BORGATTI, 2013)).

Lack of supervisor/management support is perceived as positively influent on software en-
gineers turnover and on job insatisfaction (UZOKA et al., 2011)). Not only management support
but the more support individuals receive from their team, the more likely they are to feel
empowered to carry out their tasks in a way they see fit and teams are more comfortable
with allowing their members greater autonomy (JR; YOU, 2018). Therefore, once this lack of
support is noticed turnover intentions might be generated (UZOKA et al., [2011)).

Lack of connection with co-workers is a factor that stands for not having a connection with
team members or not relying on others to make decisions and form attitudes (GOPALAKRISH-
NAN; HALGIN; BORGATTI, [2013)). On the one hand, this lack of connection is problematic as
teams whose members do share similar characteristics are more cohesive, report higher levels
of satisfaction and have lower turnover (GARRISON et al., 2010]) but on the other hand, this lack
of connection might be a good thing for the company in terms of turnover because the career
moves of co-workers strongly influence individuals in attempts to define security, stability, and
career success. When such referent others leave and cut their formal ties with the firm, the
focal individual faces pressure to do the same (GOPALAKRISHNAN; HALGIN; BORGATTI, 2013;
MELAND; WAAGE; SEIN, 2005).

Lack of collaboration among the team is something that might cause an imbalance of work-
load and if the workload among project members is very different, the turnover of the project

may increase (BAO et al., 2017) This lack of collaboration may also impact software engineers
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at the early stages of their careers as they enjoy the support received from senior colleagues
and usually need this kind of collaboration to evolve their skills (NOLL et al., [2017]). Moreover,
there could also be an impact on work estimation, management and team environment and
these play a role in retention (BASS et al., 2018).

Poor communication among the team is a critical factor, especially in GSD projects where
a well-established communication and well-documented decisions and alignments are usually
required (JOHRI; TEO| 2018). Furthermore, having a poor communication with colleagues might
not make the team able to properly help each other and consequently a lot of tension and
pressure, which may lead to stress, in the environment will take place (BASS et al., 2018). This
connects to the stress point mentioned in this section and could indeed lead the individual
to turnover intentions. Yet, poor communication can decrease social interaction and influence
on behavioural changes related to software engineers careers evolution (GOPALAKRISHNAN;
HALGIN; BORGATTI, [2013).

In summary, long working hours, mismatch between expectations and reality, stress, bad or
incompatible payment as well as lack of a motivator environment, support and collaboration
with a well established communication among the team are predictors of turnover intentions.
On the other hand, improvements for each one of those would be a good sign from employers

in order to minimize their effects and retain more people in projects or companies.

4.1.3 RQ1.3 - What factors mitigate turnover in GSD teams?

In the previous subsection there were pointed factors that cause software engineers’
turnover from a GSD project based on our SLR. In this one factors that mitigate turnover in
GSD projects will be presented as it is important to know the what can affect the retention
of developers and to have tools and methods to analyze and manage retention properly.
Yet, understanding the effects of the factors related to the turnover rate in a project team
can proactively adjust the project management to ameliorate these effects and improve the
likelihood of success on a project (ZHOU et al., 2014).

Furthermore, even though it's been discussed about important factors related to turnover
mitigation, certain organizations may not deliberately focus on retaining their IT workers,

such as those with a “task focused,” “utilitarian” or “incented technician” organizational
mindset (BELLINI et al,, [2019) and for some of them the number of negative conditions in

the IS profession may be less significant to turnover (MOQUIN; RIEMENSCHNEIDER, 2013). On
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Table 4 — Turnover mitigating factors by references

Related Factors  References Occurrences
(BASS et al., 2018),(SMITH; SPEIGHT, 2006), (GARRISON et al., 2010), (UZOKA et
al} [2011)), (LIN; ROBLES; SEREBRENIK}[2017), (GOPALAKRISHNAN; HALGIN; BOR-
Collaborativ GATTI,[2013), (MONTEIRO et al} 2011), (ADYA; COTTON] 2012), (FOERDERER et
e° _ao° ae te al}, [2016), (SUMNER; YAGER; FRANKE, [2005), (GALLIVAN, [2004), (MGAYA et al, 18
nvironmen 2009), (YENER; ARSLAN; KILINC| [2020), (JR; YOU| [2018), (REMUS et al., [2016)),
CAMPBELL et al), 2013), (LACITY; IVER; RUDRAMUNIYAIAH] 2009), (STAPLES;
WEBSTER] [2008) .
(BASS et al.| [2018),(SMITH; SPEIGHT], [2006), (GARRISON et al | [2010), (UZOKA et
al} [2011)), (LIN; ROBLES; SEREBRENIK}[2017), (GOPALAKRISHNAN; HALGIN; BOR-
GATTI,[2013), (MONTEIRO et al} 2011), (ADYA; COTTON] 2012), (FOERDERER et
Satisfaction al} [2016), (SUMNER; YAGER; FRANKE, [2005), (GALLIVAN, [2004), (MGAYA et al, 18
2009), (YENER; ARSLAN; KILINC] [2020), (JR; YOU] [2018), (REMUS et al., [2016),
CAMPBELL et al), 2013), (LACITY; IVER; RUDRAMUNIYAIAH] 2009), (STAPLES;
WEBSTER] [2008
(JAIN; SUMAN| [2018), (MOURMANT; NIEDERMAN; KALIKA} 2013), (LUNDENE;
Autonomy MOHAGHEGH], [2018), (MGAYA et al., 2009), (SETOR; JOSEPH, |2019), (JR; YOU, 8
2018), (FOERDERER et al} [2016), (MASSONI et al., [2019)
Suervi (BASS et al, 2018), (NOLL et al., 2017), (SMITH; SPEIGHT| [2006),(MONTEIRO|
e et al] 2011), (MOQUIN; RIEMENSCHNEIDER] 2013), (STAPLES; WEBSTER| [2008), 8
suppor BEECHAM; NOLL, 2015)), (BEECHAM] [2014).
(BASS et al., 2018), (NOLL et al., 2017), (SMITH; SPEIGHT), [2006),(MONTEIRO|
Motivation et al} [2011), (MOQUIN; RIEMENSCHNEIDER, [2013), (STAPLES; WEBSTER] [2008), 8
BEECHAM; NOLL, [2015), (BEECHAM] 2014
Good NOLL et al} 2017), (UZOKA et al| 2011), (GOPALAKRISHNAN; HALGIN; BOR-
od u GATTI,[2013), (LUNDENE; MOHAGHEGHT, [2018), (QUAN; CHA}[2010), (HYNNINEN; 6
commumieation IBTRI; NIINIMAKI] 2010)
Balance of
tasks along (BASS et all [2018), (UZOKA et al| [2011), (SETHI; KING; QUICK| [2004),(YENER;| 5
development /ARSLAN; KILINC][2020),(HYNNINEN; PIRI; NIINIMAKI] [2010).
cycles
Connection (BASS et all [2018), (UZOKA et al} 2011), (BAO et al, 2017), (HYNNINEN; PIRI .
with co-workers INIINIMAKI[ |2010) .
(BASS et al [2018), (UZOKA et al} 2011), (BAO et al} 2017), (HYNNINEN; PIRI
Payment 4
[NIINIMAKI} [2010)
Clear career (LUNDENE; MOHAGHEGHI, [2018), (SUMNER; YAGER; FRANKE/ [2005), (MGAYA et| .
orientation al | [2009), (HYNNINEN; PIRI; NIINIMAKI, 2010)
Workplace }12018), (MELAND; WAAGE; SEIN} 2005), (MOURMANT; NIEDERMAN;| .
innovation 13), (MONTEIRO et al.} |2011[)
All team
members (SMITH; SPEIGHT, |2006), (BAO et al} 2017), (ZHOU et al., [2014) 3
feeling involved
Growth BASS et al [2018), (GOPALAKRISHNAN; HALGIN; BORGATTI, [2013), (TAFTI; 3
opportunity MITHAS; KRISHNAN| [2007
SC"t‘i’\f'ea"d (BASS et al, [2018), (LIN; ROBLES; SEREBRENIK| 2017), (TAFTI; MITHAS; KRISH-|
leadership 2007)
Organizational
puslsaiern (BASS et al., [2018),(BAO et al, [2017) 2
Worlkife (BASS et al} 2018), (FOERDERER et al, 2016) 2
balance
Employment
oolicion (BASS et al., 2018) 1

the other hand, being able to predict who will leave the company early would enable the
opportunity to retain the talented software developers and reduce the loss when they leave

(BAO et al, [2017)).

For instance, balance of tasks along development cycles was pointed as a great factor

to mitigate turnover in GSD projects as balance collaboration and individualism, i.e., when
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assigning maintenance tasks ensure that developers maintain both code developed by others
and their own code. For those developers who mainly write new code, they could do more
code maintenance tasks. Developers in charge of documentation should not only deal with
documentations, instead, some coding tasks may increase their chances of staying in the
projects (LIN; ROBLES; SEREBRENIK| 2017). Yet, a wise strategy for it would be allocating
tasks to minimize the negative effect of cross-site communication (ZHOU et al., 2014).

All team members feeling involved in the software development cycle was found to be
an important factor that fosters connection with co-workers and organization commitment as
teams whose members do share similar characteristics are more cohesive, report higher levels
of satisfaction, have lower turnover (GARRISON et al., [2010)) as well as including off-site team
members in decision making as|Hynninen, Piri and Niinimaki (2010)) states in their work where
most of the technical tasks were moved to off-site, off-site team members were also given the
responsibility to do the initial effort estimation on their own. These estimations were then
peer reviewed with on-site, which gave a sense of autonomy to off-site in a sense that on-site
actively let off-site to take part in the decisions made about off-site’s work.

Moreover, freedom for decision making which relates to a certain kind of autonomy itself
has been appointed as a factor that when in lack might lead to turnover intentions in the
last section while in this section job autonomy is also pointed as a factor to decrease
work exhaustion and turnover intentions [Foerderer et al. (2016). Structural determinants for
turnover as autonomy, pay level, promotional chances, and social support are suggested to be
positively related to organizational commitment and thus reduce the likelihood of voluntary
turnover (HYNNINEN; PIRI; NIINIMAKI, 2010).

While supervisor/management support’s absence was indicated as a factor that cause
turnover in [4.1.2] the opposite is valid for this section as its presence is considered a great
sign of satisfaction, specially for those at early career stages and is also related to turnover
decreases (UZOKA et al., 2011)).

Collaborative environment is perceived as a helper for reducing tension and pressure in
the workplace which would decrease also stress level among the team and so the turnover
intentions would be mitigated Bass et al.| (2018). Moreover, the greater the involvement of
more experienced technical staff in work, higher will be the sharing of workload among software
teams (BASS et al., 2018).

Good communication as well as encouraging each other to ask questions is important when

relying on mutual adjustment and frequent feedback which are related to low turnover rates.
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For those who are perceived as good in asking questions, especially in the initial steps inside a
project. Furthermore, it's important to state the main enabler for this communication running
smoothly is a stable workforce while the team has a relatively low turnover (MOE et al., 2015)).

Growth opportunities which covers opportunity for promotion, career development, training
opportunities and annual assessments are found to be a factor which has a reasonable effect on
organizational commitment and on job satisfaction and has a direct positive impact on job and
career satisfaction |Uzoka et al. (2011)).Yet, it's very appreciated by software engineers as well
as challenging work Remus et al.| (2016) and are also key influences on turnover intentions in
a way that employees who fail to find any growth opportunities at their places of work indicate
that their careers have been a failure which in turn contributes to desires of leaving (UZOKA
et al., 2011)).

According to [Bass et al.| (2018)), given that job satisfaction, motivators and de-motivation
are considered predictors of staff turnover and software engineer are likely to stay longer in
the job if they are satisfied motivation of developers to participate, and by implication remain,
in projects is influenced by the identification of participants, the transformational leadership
of leaders and an active management style. Agarwal and Ferratt| (2000) also observed that
explicit attention by managers to the needs of IT professionals at different stages of their
careers can help alleviate the incidence of high turnover.

Satisfaction is another factor linked to turnover mitigation as job satisfaction is significantly
impacted by growth opportunities and negatively correlated with turnover intentions. ltems
under job satisfaction cover issues such as pre-employment expectations, the easiness with
which a new employee gets integrated at place of work, and job characteristics. Therefore,
employers can try to reduce their employees’ intentions to leave the job by ensuring that the
above factors are taken care of |Uzoka et al. (2011)) and also hiring from within the organization
is associated with lower IT turnover (ANG; SLAUGHTER, [2004)).

Beyond the correlation cited in subsection between turnover and lack of motivation,
it's stated that whenmotivation can have a positive effect on staff retention |Noll et al.| (2017)),
Bass et al.| (2018) and a positive correlation with engineering/management agreements on
project success when perceived in its high level (BASS et al., 2018).

According to [Bass et al.| (2018) improving work-life balance and adopting family friendly
employment policies are good strategies to improve development team member retention. For
example, employee-friendly policies such as adjustments to work schedules or even allowing

software engineers to leave work if they have any emergency at home are seen as supporting
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staff retention.

Workplace innovation like developing new products, developing their own technology, in-
troduce technological newness and innovations, is pointed as a driver for staff retention as
greater effort to collate and reward innovations could be a useful tool to enable software
product ownership to improve this retention. (BASS et al., [2018)).

The emergence of recognition is clearly present in the IT Turnover literature, for instance
through payment or promotability (MOURMANT; NIEDERMAN; KALIKA, [2013)). Payment was
found as a critical factor influencing intentions to leave with young software engineers feeling
they are not being fairly compensated for the levels of performance that they are produc-
ing (UZOKA et al., [2011)). Furthermore, it is also a factor positively related to motivation and
productivity (DANIEL et al., 2020) which is, indeed, directly linked to lower levels of turnover
intentions (NOLL et al.,, 2017). Among determinants for turnover, autonomy, pay level, pro-
motional chances, and social support are suggested to be positively related to organizational
commitment and thus reduce the likelihood of voluntary turnover (HYNNINEN; PIRI; NIINIMAKI,
2010).

Clear career orientation is important because it directly addresses other software engineers’
turnover factors such as satisfaction and commitment (SMITH; SPEIGHT, 2006). Therefore, it
is essential to know the career orientation of employees because based on such knowledge,
organisations can reduce high turnover rates by paying attention to several aspects of software
engineers’ wants and needs and by providing job opportunities and incentives that match their
career orientation (MGAVYA et al., [2009) which will enable companies to predict who will leave
the company early and flourish the opportunity to retain the talented software developers
and reduce the loss when they leave (SMITH; SPEIGHT] 2006) Yet, organizational support for
with guidance and certification programs significantly reduces turnover intention (QUAN; CHA,
2010).

In summary, employment policies, work-life balance, workplace innovation, product quality,
alignment of offshore work hours with onshore, long working hours and adverse impact on
health were identified as factors affecting staff retention (BASS et al., [2018)). However, organ-
isations and IS managers seeking a reduction in turnover must find ways to close the gap
between employee’s wishes and what employees perceive they have in their current positions
as careful attention should be paid to several aspects of employees’ wishes (SMITH; SPEIGHT),
2006) such as reasonable balance of tasks along development cycles, involvement of all team

members, their commitment and connection with co-workers providing a collaborative envi-
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ronment with a great communication, freedom for decision making and on the other hand
supervisors support and an active management style. This environment should be open to
innovative ideas and full of growth opportunities and payment levels review with clear career

orientation and work-life balance as well as friendly employment policies.

4.1.4 RQ1.4 - What impact does autonomy have on turnover within GSD teams?

We identified the main factors related to autonomy linked to turnover in GSD projects
by mapping the quotes and categorizing the outcomes from autonomy and checking which
of them were mentioned as a turnover precedent (See Table . The literature has widely
addressed the importance of considering employees’ wishes and aligning them with what the
organization can offer. Furthermore, software engineer's opinions about autonomy and its
levels in an organizational context need to be investigated, considering the specificities of

work (SMITH; SPEIGHT, 2006)).

Table 5 — Autonomy impacting factors on turnover

Related Factors  References Occurrences

Work Resime (BASS et al [2018), (NOLL et al} [2017), (UZOKA et al} [2011), (FOERDERER et al}
g 2016), (JOHRI; TEO} 2018).

Employees’ (NOLL et al.}[2017), (MOURMANT; NIEDERMAN; KALIKA,2013), (CHOI; TAUSCZIK| 4

wishes 2017),(HYNNINEN; PIRI; NIINIMAKI, [2010).

Individual (BASS et al }[2018), (NOLL et al}[2017), (LUNDENE; MOHAGHEGHI,[2018),(JR; YOU,

factors 2018).

Career (BASS et al} [2018), (SMITH; SPEIGHT], [2006), (GARRISON et al} 2010), (UZOKA ef

Satisfaction al., [2011)).

Communication ~ (LUNDENE; MOHAGHEGHI, [2018])), (ZHOU et al., |2014)), (BEECHAM), |2014]). 3

g;i';tig:”m’ s (LUNDENE; MOHAGHEGHI| [2018), (UZOKA et al} [2011), (BAO et al| [2017). 3

Job (UZOKA et al, [2011)), (JOHRI; TEO| [2018), (MGAYA et al] [2009). 3

opportunities

Work Routine (SETOR; JOSEPH] [2019), (LUNDENE; MOHAGHEGHI, [2018), (MONTEIRO et al}

2011)

Communication was also pointed as an important factor related to autonomy, mainly in
distributed projects. When a company cannot establish an adequate communication flow is
common to find inefficient work processes and employees with low levels of commitment to
the organization and, thereby, high turnover levels (NOLL et al., 2017)).

Other factors related to individuals are also relevant such as mental overload, conflicts
related to roles, social support, organizational noticed support, job demands, engagement
and burnout. Individuals factors are directly related to autonomy because they can strongly

influence motivation and satisfaction at work and might still contribute to more significant
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intentions of turnover if they are not balanced (BELLINI et al., 2019).

Job opportunities and career satisfaction directly influence turnover intentions. Autonomy
relates to these factors because it can significantly improve professional satisfaction by allowing
the employee to elaborate plan, prioritizations and practices within the work. Autonomy can
also improve quality tasks by flourishing feelings of a more specialized work to the ones involved
in execution when applied in a motivated team with a high level of satisfaction with their careers
(MASSONI et al., 2019).

Work regime shows itself as a significant factor related to autonomy because even in a
small way, autonomy is commonly perceived as a positive and preventive factor to turnover.
However, for that to happen, managers must look for ways to ensure good communication
among team members and ensure that team monitoring is not perceived in an authority way
because such practice tends to reduce this feeling of individual autonomy (BEECHAM; NOLL,
2015)).

Furthermore, work routine is also an essential factor related to autonomy. A certain level
of autonomy is perceived as beneficial to tasks execution because it allows an employee to
prioritize the project meant to him and establish practices judged as necessary to its execution.
This higher freedom to prioritization gives the employee a feeling of higher control, which

becomes a preventive factor for turnover intentions (REMUS et al., 2016)).

4.2 SURVEY RESULTS

4.2.1 Study Population

The survey yielded complete answers from software engineers involved in the software
development life cycle regarding autonomy, turnover, and their relationship inside distributed
environments with 85 participants (47%) working remotely inside Brazil, 76 participants (42%)
working with other software engineers globally located, 13 participants (7%) who worked with
team members from the same continent and 7 participants (3%) working in locally distributed
teams within the same city or state. This data can be seen in Figure [9]

Most of the identified participants were men (69.1%), some were women (28.7%) and
completing the total number of participants there were 1.1% non-binary and 1.1% of not
identified gender as shown in Figure [10]

Yet, 87.3% of the participants were found to work in a large company, 3.9% worked in
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Figure 9 — Participants' team distribution

@ Globally distributed

@ Nationally distributed
Continentally distributed

@ Locally distributed

Source: Author

Figure 10 — Participants gender

® Female

® wmale
Mon-hinary

@ Rather notto say

Source: Author

a small company, 6.1% worked in a medium company and 2.8% worked in a micro company
as seen in Figure [II] Furthermore, Figure shows a range of experience in the software
development area were stated amongst them ranging from less than a 1 year (6), through 1-5
years (92), 6-10 years (36), 10-15 years (22) to more than 15 years (14). Yet, 54.1% of the
participants were software developers, 22.7% were testers, 5.5% were software architects, 4.4%

were requirements engineers and the rest of them were split among management/leadership
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roles, UX/UI, Scrum Masters, trainees and other roles as seen in Figure .

Figure 11 — Participants’ companies size

@ Large company (100 or more employees)
@ Small company (From 10 to 49 employees)
Medium company (between 50 and 83 employees)

@ Micro company {up to 9 employees)

Source: Author

Figure 12 — Participants experience level

@ Between 6 and 10 years

@ Between 1vyear and 5 years
Between 10 and 15 years

@ Lessthan 1 year

@ More than 15 years

Source: Author

Moreover, 65.7% of participants acquired a bachelor degree, 13.3% had completed high
school while 8.3% stated to have achieved a master's degree. There is still 5% of them with a
post graduation degree and more 5% with a technical degree. Yet, only 3% declared to have

an MBA or some sort of specialization concluded. See in Figure [15]
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Figure 13 — Participants roles in SDLC
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Most of them were part of for-profit organizations (84%) while 14.4% were from non-profit

organizations and 1.6% declared to be part of government or academic institutions as seen in

Figure

Figure 14 — Participants organization type
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Source: Author
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Figure 15 — Participants education level

@ Bachelor's degree
@ High School degree
Master's degree

@ Technical degree
@ Postgraduate degree
@ MBA

) Specialization

Source: Author

4.2.2 RQO1. How autonomy is perceived by software engineers within distributed

software teams?

It was possible to notice a pretty well-balanced collected data where 50 (27.6%) participants
did not know whether their work was being intensely monitored. At the same time, 63 (34%)
declared there is at least some strong monitoring of their work and 68 (37%) of the participants
informed there is little monitoring within their work routine in software development cycles as
shown in Figure [16]

Regarding teams having a shared purpose, clear goal, necessary skills, and mutual trust
among peers, 160 (88.3%) participants agreed at least partially to it. In contrast, only 12
participants (6.6%) denied it, and the other nine stated that they did not know whether this
happened within their teams, as shown in Figure [17}

Yet, results show that 156 (86.1%) participants agree they have at least some healthy
support and freedom to make decisions provided by managers and leaders. On the other hand,
12 participants (6.6%) denied it, and 13 stated that they did not know about any support or
freedom from leadership members, as seen in Figure [18|

Furthermore, the data collected for those three questions were analyzed to find a connection
between them. Thus, for those who stated their work was intensely monitored in RQO01, it was

possible to identify most of them were in teams with a shared purpose, clear goals, necessary
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Figure 16 — RQ1.1 - Your work is strongly monitored by the company or any other stakeholder
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Figure 17 — RQ1.2 - Your team has a shared purpose and clear goal, the necessary skills, and mutual trust
among the team members
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skills, and mutual trust among members, as can be seen in Figure [I9
A similar scenario is found when we relate the identified low-monitored software engineers
to an environment with healthy support and freedom to make decisions provided by managers

and leaders. Most of them state this is true, as seen in Figure [20]
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Figure 18 — RQ1.3 - People in management and leadership roles provide good and healthy support to your
team and yet give you the freedom to walk in your own shoes
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Figure 19 — Low monitored software engineers’ answers regarding having a collaborative team
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4.2.3 RQO02. Which turnover motivators are the most perceived for software engi-

neers within distributed software teams?

To assess the causes and mitigation factors of turnover within distributed teams, we pre-
sented a section to the participants regarding this matter with questions and statements.

According to results, 85.5% of all 181 participants stated they have already decided to
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Figure 20 — Low monitored software engineers' answers regarding having healthy support from leadership
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leave a project or job, while 14.5% of them have never been through such an experience as

seen in Figure 2]
Figure 21 — Have you ever decided to leave a project or company?

® ves
® no

Source: Author

Participants could also select the most critical factors in deciding whether to leave a project
or company. The outcomes revealed a ranking of perceived factors such as payment, stress,
lack of motivation, the mismatch between expectation and reality, lack of motivation, lack

of supervisor support, long working hours, lack of satisfaction, poor communication among
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Table 6 — Most important factors to leave a project or company according to participants. (n=181).

Option # %
Payment 145 80
Stress 130 72
Lack of motivation 112 62
Mismatch between expectations and reality 106 59
Lack of collaboration among the team 101 56
Lack of supervisor support 97 54
Long working hours 92 51
Lack of satisfaction 88 49
Lack of connection with co-workers 73 40
Lack of freedom for decision making 73 40

Table 7 — Most important factors to staying in a project or company according to participants (n=181).

Option # %
Payment 158 87
Growth opportunity 153 85
Work-life balance 143 79
Collaborative environment 136 75
Good communication 119 66
Supervisor support 115 64
Motivation 110 61
Good and active leadership 107 59
Freedom for decision making 102 56
Connection with co-workers 101 56
Balance of tasks along development cycles 93 51
Satisfaction 90 50
Clear career orientation 79 44
All team members feeling involved 73 40
Organizational commitment 67 37
Workplace innovation 50 28
Employment policies 24 13

peers, lack of freedom for decision making and lack of connection with co-workers as can be
seen in Table[d

On the other hand, participants could select the factors they considered the most important
ones in deciding whether to stay in a project or company. Based on their answers, another
ranking was lightened with perceived factors such as payment, growth opportunity, work-
life balance, collaborative environment, good communication, supervisor support, motivation,
good and active leadership, freedom for decision making, connection with co-workers, the
balance of tasks, satisfaction, clear career orientation, all team members feeling involved,
organizational commitment, workplace innovation, and employment policies as can be seen on
Figure [7]

Yet, 90.4% of them declared they had already been to a distributed project or company
where a software engineer left, while 9.5% stated this never happened before, as seen in Figure

22
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Figure 22 — Have you ever been in a distributed project where a software engineer left?
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® no

Source: Author

Table 8 — Most important outcomes after a software engineer leaves a project or company according to par-
ticipants (n=181).

Option # %
Loss of knowledge and experience 154 85
Lower levels of productivity 78 43
Software quality 57 31
Lack of commitment and mutual trust among peers 41 23
Economic loss to companies 28 15
Better conditions and performance for those who remain 24 13
Fresh and innovative ideas 18 10
Unsuccess of software project 17 9

Project success 8 4

Also, all participants stated the most common outcomes that occur after a person leaves
a project or company the participant is still a part of. Those outcomes were also brought up
in a ranking that contained items such as lower levels of productivity, project success, loss of
knowledge and experience, software quality, better conditions and performance for those who
remain, economic loss to companies, lack of commitment, and mutual trust among peers,

fresh and innovative ideas, software project unsuccessful as can be seen in Table [g

4.2.4 RQO3. How does autonomy impact turnover in distributed software teams?

We dedicated a section to deeply understand how autonomy and turnover relate based on

participants’ views. First of all, we asked all of them if "they believe a higher level of autonomy
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in a distributed project is a key factor for not willing to leave it" (RQ3.1), and 69.6% agreed
to it, while 30.4% did not, as seen in Figure 23]

Figure 23 — Do you believe a higher level of autonomy in a distributed project is a key factor for not being
willing to leave it?

® no
0 ves

Source: Author

Then, we aimed to identify how autonomy was perceived by participants in two career
moments. Therefore, we stated two optional open questions to ask for real experiences (if
there were any) regarding any moment where some certain autonomy was given when the
participants were at early career stages and when they were at a more experienced level.

Firstly, based on the participants view we were able to collect common generated outcomes
given the autonomy software engineers receive at the early stages of their careers as can be
seen on Figure 24]

Trust was a notable one as some participants stated words like "loved the autonomy and
could notice an even greater growth based on trust to go on with activities" (P3) or when P16
says "l enjoyed receiving the acknowledgment and trust from team members". Yet, P20 stated
“It's a tough situation but really fulfilling because it demonstrates the team’s confidence in
my work" and P32 completes saying that in addition, it's a really good sign there is mutual
trust among team members.

Moreover, recognition has also been mentioned as flourishing from given autonomy at
early stages when P28 says "l was happy for being more acknowledged and for assuming more
responsibilities with the autonomy of choosing code development pathway" and P61 states

“it's important for personal and professional growth to have autonomy for decision making
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as it felt there was a recognition in its skills as it's necessary trusting the work of those
who take decisions"”. Yet, P97 stated that “receiving autonomy was very important for its
own acknowledgment of skills because based on this autonomy a self-confidence took place
professionally which made the simple fact of asking for help much easier. Indeed, asking for
help had always been faced as an embarrassing moment before having received this autonomy
because it sounded like some incompetence.” It indicates communication and collaboration
are other outcomes for given autonomy as well.

Both communication and collaboration were also linked to given autonomy by other par-
ticipants such as P40 stating that "even though there was not much knowledge about how to
execute the tasks there was freedom to execute them and to ask for support when needed" as
software engineers are always encouraged to seek for more experienced ones (P42).

This support from more experienced engineers was also found to be a crucial point when
providing early-stage professionals with some level of autonomy as those more experienced
ones should act as a consultant trusting and promoting the less experienced engineers to think
and come towards a solution and then guiding the way when needed and establishing a secure
referential for the team (P57)(P67). Autonomy was also perceived to promote motivation in
participants at this early stage as P50 confirms it by saying "I felt like someone important
and relevant to the team right away, and that motivated me a lot to keep going and do my
best." and P93 confirms it by stating "autonomy is important to keep working with more
motivation".

Nevertheless, not only positive outcomes have emerged from participant’'s statements.
Anxiety, fear, and insecurity were the most negative feelings present in our collected data
regarding the given autonomy to those software engineers at early career stages.

Anxiety has been mentioned as the first fact once some task was given to P134 and it's
also linked to fear of not being able to execute it and match expectations or having code
quality diminished (P36). Later on, this anxiety and fear are found to vanish as stated by P134
that "in the course of time | felt more comfortable knowing | was backed up by the team in
more complex situations" and by P36 "when | had questions | could reach to my tech leader
and got proper help". Yet, P105 and P143 were afraid of having to take decisions when started
but both of them declare that after a while this experience becomes the best career challenge
in order to evolve and in the end classify this process as a good experience. On the other
hand, P80 states insecurity was present for a long time because its work environment did not

have a more experienced software engineer to provide this help when needed. “In short, giving
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autonomy to a starter generates insecurity given the lack of experience and knowledge (about
the project, company goals). It surely can be considered a good thing in cases where you have

a bit more time within the project or field.", stated P135.

Figure 24 — Perceived outcomes raised from autonomy
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However, participants had a different perspective when it came to receiving a certain
autonomy at more experienced stages of their careers, as can be seen in Figure [24]

Freedom for decision making has been an important outcome highlighted by them in this
more experienced scenario as P127 states, "it is wonderful to have freedom for choosing the
right path for task execution” and P143 who was able to perform research about the best
approach for the problem faced before solving it.

Although many participants state this freedom, they also mention an increase of account-
ability linked to this level of given autonomy to experienced engineers; as P32 says, "It's very
challenging because with autonomy also brings the responsibility of the tasks upon you in
order to have them done which leads to a good professional growth at the end". Also, P50

states, "there might be some nervousness when faced with this kind of accountability at first,
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but when overcame professional growth feelings are felt while satisfaction and motivation for
the future take place".

In fact, it was possible to see through participants’ answers that this professional growth
is a common existent variable linked to autonomy during or once the task is finished.

"Autonomy is an important factor on my satisfaction within the software team”, says
P43. Yet, P111 states viewing autonomy as the possibility and capacity of executing tasks
and making decisions related to them and not only receiving them without questioning. That
brings a very satisfactory and accomplished feeling. It's very important for both professional
growth and productivity increase.

Another raised topic regarding this matter is that even though autonomy is faced as benefi-
cial it does not exclude the need for communication and collaboration. Indeed, communication
with team members is seen as very valuable as it allows technical discussions and opinions on
solution decisions which leads the team feeling involved and satisfied. Asking for help is found
to be as important as having autonomy inside a software development team.

Trust was mentioned by two perspectives at this stage: the first one based on the trust
the team has on a person to provide some autonomy and on the other hand the trust more
experienced engineers are encouraged to foster within the team in order to promote this
autonomy throughout the whole development cycle.

Moreover, a set of 7 statements were presented to address how each participant perceived
autonomy and turnover intentions within their workplace. The participants were asked to agree
or disagree with those using the Likert scale.

The first statement presented was "When | have the freedom to work as preferred, | feel
more motivated, satisfied, and willing to stay longer at a project or company" and to that 171
(94.4%) participants at least partially agreed while 8 (4.4%) declared to be neutral about it and
only 2(1.2%) partially disagreed. Therefore, it's possible to see the majority of participants
indicate a positive relationship between freedom to work as preferred and motivation and
satisfaction decreasing the chances to leave a project or company.

The second statement was "When | don't know anything about the task assigned to
me, | feel stressed and start to think about giving up. If this becomes frequent, | tend to
leave the project or company." and based on that 52 (28.7%) of participants declared to
at least agree to that partially, 33 (18.2%) participants stated neutrality about it and 96
(53.1%) participants denied this statement. Therefore, most participants indicate there is no

connection between missing competence to stress and consequent turnover intentions when
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given autonomy is present. This corroborates with the vision brought by some participants
about feeling challenged and willing to learn new things within the work environment which
are an indication of motivator to stay longer at a project or company.

Then, "When my team and | have freedom to work as preferred, we also have better
control of tasks since the refinement phase through planning and execution. This process
leads to quality improvements and connections with other teammates." was the statement
displayed to the participants in which 161 (88.9%) of them agreed at least partially to it, 19
(10.4%) were neutral and only 1 (0.7%) person disagreed. It's possible to state the cause-effect
relationship between given autonomy and software quality and connection with peers.

Furthermore, the fourth statement presented was "When | am free to choose the tasks
| want to work with | usually seek the ones that will challenge me the most and during the
development of it | feel delighted" and then 122 (67.4%) participants agreed to this at least
partially and 49 (27.1%) of them found it to be neutral and only 10 (5.5%) denied it at
least partially. This positive statement agreement by most participants indicates how software
engineers are motivated and satisfied and confirms the search for new challenges are beneficial
towards staying in the project or company when autonomy is provided.

"When | take care of some complex tasks by myself | feel like someone that everyone
can count on and | feel committed to the team’s goals. This makes me more engaged." was
the fifth statement presented and 147 (81.2%) participants declared to agree to this at least
partially while 28 (15.4%) participants were neutral about it and only 6 (3.4%) participants
denied it partially. Based on the positive outcome from most of the participants there is a
strong indication that given autonomy provides individual trust and feelings of being valued by
software engineers which positively influences commitment to the software team and its goals
which can lead to positive impact on staff retention.

Yet, 133 (73.7%) participants agreed to "I'd rather work from home or at a quiet place
where there’s only me and my computer when | take care of some complex tasks by myself and
this gets me less exhausted at the end of the day." while 31 (17.1%) disagreed to it at least
partially and only 4 (2.2%) of them found it neutral. This result indicates physical isolation
are negatively linked to exhaustion when autonomy is provided which can be positively related
to lower turnover intentions. Based on distributed work environments this might be a positive
outcome as physical team presence is less seen. It's also something that indicates a possible
need for a stronger previous alignment about the work that will be executed autonomously.

Finally, 127 (70.1%) participants agreed at least partially to the following statement "If
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I could choose the tasks | would like to work with I'd rather pick the ones related to new
products or ideas than the ones related to support or legacy items. This would make me feel
more involved and willing to stay longer at a project or company.”, 45 (24.8%) were neutral
about it and 9 (4.97%) of them disagree at least partially to it. Also, according to results there
is a strong indication software engineers would rather work with and provide innovative ideas
than support tasks which is positively linked to higher engagement and consequent reduction

of turnover rates within software teams.

4.3 CLOSING REMARKS

This Chapter discussed the gathered results from the research study. We provided a compre-
hensive explanation of the aimed outcomes in the research, encompassing both the systematic
literature review and the survey findings. Furthermore, SLR questions were answered revealing
the state-of-the-art and related factors among autonomy and turnover relationship such as
identified factors that contribute to autonomy in GSD, identified factors that contribute to
turnover in GSD, identified factors that mitigate turnover and what impact autonomy have
on turnover in GSD teams.

Based on the conducted SLR we found out internal autonomy is driven by an established
work regime and routine as well as decreasing the monitoring levels in a GSD team will should
flourish good autonomy levels. Also, individual autonomy is driven by the ability of a software
engineer on taking more than one role or task which can be summarized as cross-functionality.
This is also linked to mutual trust among team members as trust from others have the power
to grant more autonomy to a software engineer. Job opportunities and career satisfaction
are also considered as factors that contribute to an individual autonomy takes place. Also,
a good support from management and leadership are factors that enable external autonomy
in a GSD team. However, factors like lack of satisfaction, low levels of autonomy, lack of
motivation, lack of management support, stress and payment were identified as contributors
to turnover in GSD teams while collaborative environments, high levels of satisfaction and
autonomy, management support, high levels of motivation, good communication and balance
of tasks along development cycles were considered mitigating factors for turnover. Yet, when
examining the influencing factors connecting autonomy and turnover in GSD teams, it was
found that autonomy is associated with a decrease in turnover rates when combined with a

favorable work regime, employees’ aspirations, career satisfaction, effective communication,
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team members’ sense of involvement, job opportunities and a well-structured work routine.

Later on, it was possible to delve into applied survey results by describing the participants
demography details and collecting software engineers perception regarding how autonomy takes
place within their distributed software teams, which turnover motivators and mitigating factors
were the most outlined ones and how autonomy impacts turnover within their teams based on
their vision. Yet, shedding light on some main outcomes and moderators in autonomy-turnover
relationship such as experience levels, communication, trust and recognition.

Based on results gathered, external autonomy was balanced among participants as there
was no conclusive answer regarding them having their work strongly monitored by the company
or any stakeholder. On the other hand, managers and leaders were found very supportive by
providing freedom and a healthy support to their team. Furthermore, most of them declared to
have a shared purpose and mutual trust among team member which indicated a good internal
autonomy. Moreover, we also identified a collaborative environment for those low monitored
software engineers and a good support from their leader as well which indicate a relation
between provided autonomy and collaboration and support.

Payment was identified as the main motivator and mitigating factor related to turnover.
Stress and lack of motivation were also found to contribute to higher turnover rates while
growth opportunity and work-life balance were pointed as most important factors to staying
in a GSD project or company.

In conclusion, the outcomes of autonomy are associated with several career stages of
software engineers and are linked to both positive and negative results, which may or may not
result in turnover intentions. Indeed, if autonomy is granted to a software engineer in the early
stages of their career without adequate support, it may lead to anxiety and stress and increase
the chances of turnover. Conversely, autonomy at this stage can serve as motivation and
enhance communication and trust among team members. For experienced software engineers,
excessive autonomy can result in task overloading, while also increasing productivity and job

satisfaction.
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5 DISCUSSION

Autonomy and turnover have been widely discussed in previous research (LIN; ROBLES;
SEREBRENIK]|, |2017; INOLL et al., [2017; BEECHAM, [2014; |CHAVES et al/, |[2022; IMARINHO et al.,
2021)) separately and usually linked to some factors such as motivation, satisfaction, happiness,
communication, collaboration, and many others. In our work, we addressed the perception of
the relationship between them. Based on all gathered and analyzed data, it is possible to
establish a discussion regarding the main research question: “Does the software engineer’s
autonomy impact turnover in GSD Teams?” declared at the beginning of this document.

Therefore, some lessons learned are listed as follows in order to support its answer.

5.1 AUTONOMY PERCEPTION

Autonomy could be defined from different perspectives, such as individual autonomy, inter-
nal and external autonomy, where external autonomy is defined as the influence of management
and other individuals outside the team on the team’s activities. Internal autonomy refers to the
degree to which all team members jointly share decision authority, while individual autonomy
refers to the amount of freedom and discretion an individual has in carrying out assigned tasks
(MOE; DINGS@YR; DYBA, [2008)).

Yet, the autonomy of teams can be defined by their freedom to work in close cooperation
with product owners and users to take ownership of their processes and practices and to take
responsibility for their interfaces with other systems. Also, some pre-conditions to be realized
are needed, such as redundancy of skills (since it affects the team's capability to adapt to
changing situations), culture (such as team orientation), and sharing of information so that all
team members have the knowledge to influence decisions and management support in order
to create the right environment for the teams. Therefore, teams need a shared purpose, the
necessary skills, and mutual trust among the team members to develop internal autonomy
(LUNDENE; MOHAGHEGH]I, [2018)).

Our first survey section was designed to assess those autonomy aspects regarding partic-
ipants within distributed software development teams. Figure in Chapter |4 shows most
participants in this context developed internal autonomy by having a work environment fos-

tered with a shared purpose and clear goal towards the project, the necessary skills, and mutual
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trust among team members which also indicates a higher level of motivation and satisfaction
among them (NOLL et al, 2017)) and consequent lower turnover expectations.

Although autonomy is usually not a problem when working remotely, a prerequisite for
remote working is the ability to work independently. However, individuals can be undermined if
the head office is heavy-handed, and interferes with communication, say with on-site customers,
or if their work is monitored too stringently. For developers working under the customer's
spotlight, autonomy can be problematic (LUNDENE; MOHAGHEGHI, [2018). In this study, a
question was displayed in order to shed light on these monitoring levels within participants
from distributed teams, and its results are shown in Figure[16] from Chapter [4]stating a balance
of monitoring levels among participants work environments. Other studies reported that an
individual's level of attachment to an organization is influenced by connections with co-workers,
and the greater those connections, the slower the decay of attachment to the organization
over time (BURT, 1995). To deepen the analysis, it was possible to establish a connection
between low-monitored software engineers and how developed their internal autonomy is, as
seen in Figure [19]

On the other hand, job satisfaction, supervisor support, and growth opportunities are key
influences on turnover intention (UZOKA et al|, 2011)) while motivated software engineers enjoy
the support they receive from senior colleagues or leadership, satisfying (in part) their need
for connectedness (GOPALAKRISHNAN; HALGIN; BORGATTI, |2013)). Also, mentoring is positively
correlated with commitment and negatively related to turnover behavior (PAYNE; HUFFMAN,
2005)). and to influence personal learning and job satisfaction (LANKAU; SCANDURA) [2002).
Therefore, an analysis regarding whether healthy support was being provided to low-monitored
software engineers was established, as seen in Figure 20l Results show most of the partici-
pants within this context of low monitoring stated to have healthy support from leaders and
managers, which indicates fewer stressors toward turnover intentions are identified for this

scenario.

5.2 MOTIVATING FACTORS AND PREVENTATIVE MEASURES FOR REDUCING TURNOVER

Among many factors claimed to cause and prevent turnover in GSD teams, a list with the

main ones from literature was identified as described in sections [4.1.2) and [4.1.3]in Chapter [4]

Based on these results, a section about turnover causes in GSD was presented to participants

to assess their perception regarding which of the presented causes were the most important
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ones.

Over the years, IT companies have made efforts to retain their workers by increasing
salaries and offering benefits in order to create an environment attractive for high-performing
knowledge workers. However, although people were fairly satisfied with their prior positions,
external market forces such as greater opportunities, salaries, and benefits in the IT field may
have led them to leave their jobs (MELAND; WAAGE; SEIN, 2005). Therefore, low payment is
seen in literature as an important factor associated to demean staff retention (QUAN; CHA,
2010; MASSONI et al., [2019)) where even organizations that offer competitive salaries and work
with leading-edge technologies experience high levels of dissatisfaction and higher than desired
turnover among their IT staff (BASS et al., [2018)). In this study, participants selected this factor
as the most important factor influencing both retention and turnover, as seen in tables [ and
[7l Therefore, it indicates the strong need for companies to address and provide a good career
path with recurrent salary reviews and feedback cycles regarding satisfaction and dissatisfaction
points, including payment.

Stress among information system (IS) professionals is long recognized as a key factor affect-
ing software engineers’ productivity and turnover and leading to substantial associated costs
(SETHI; KING; QUICK| 2004)). Also, it is becoming increasingly clear that steps must be taken to
address the high-stress problem because of its effect within work environments (SETHI; KING;
QUICK, 2004) as reported by other studies in the literature (YENER; ARSLAN; KILINC, 2020).
Also, stress and routinization are suggested to decrease organizational commitment, which is
considered the most substantial and the most direct influence on turnover intentions among
software engineers (IGBARIA; GREENHAUS, 1992). In this study, stress has been appointed as
the second factor influencing software engineers to leave GSD teams. It indicates the impor-
tance and need of caring about this characteristic within the work environment by promoting
actions that may ease stressors.

However, self-managing teams tend to encourage the participation and involvement of their
members, resulting in greater commitment, motivation, and accountability to the work (DECI;
RYAN, [2012)). Also, high levels of motivation can have a positive effect on staff retention as
Hall et al. found a positive correlation between software engineer motivation and employee
turnover(HALL et al., |2008) while tapping into the intrinsic motivation needs of the software
engineer correlates to desirable outputs such as low staff turnover, higher productivity, and
better-quality software (BEECHAM; NOLL, 2015). Yet, highly motivated software engineers are

likelier to remain in their current jobs, while lack of motivation may result in attrition (BEECHAM
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et al., | 2008; VERNER et al., 2014)). Therefore, our results show lack of motivation and motivation
itself were, respectively, considered crucial factors in order to leave a distributed team and
remain on it.

Nevertheless, the imbalance of working hours of project members in the first month might
leave a bad first impression on the project and the company (BAO et al.,, 2017). This implies
that the working environment has a big impact on developer turnover. Additionally, the work-
life balance of software engineers is found to decrease work exhaustion and turnover intentions
(FOERDERER et al., 2016)). Yet, staff member turnover could be reduced by improving work-
life balance and adopting more family-friendly employment policies (BASS et al., |2018)). In
fact, results show work-life balance being highly considered by participants as a critical factor
influencing a software engineer to stay within a distributed team. Also, working for long hours
was a well-selected factor regarding leaving a distributed team, according to participants.

Furthermore, skilled and qualified individuals frequently search for career paths and oppor-
tunities outside organizational boundaries that provide such satisfaction (HESLIN, [2005). It is
also important to know the career orientation of employees because, based on such knowledge,
organizations can reduce high turnover rates by providing job opportunities and incentives that
match the career orientation of their employees (MGAYA et al., [2009)). In this study, growth op-
portunities were stated as the second most important factor to staying in a distributed team
which indicates the need for companies to invest and establish opportunities to foster skills
and develop their software engineers aiming further staff retention.

Moreover, turnover is also generated by the work environment, or specifically a mismatch
between an individual's personality, desires, and aspirations (SMITH; SPEIGHT, [2006). This
mismatch between expectation and reality is pictured in this study’s results as the fourth-
ranked factor linked to leaving a distributed team.

Also, one aspect of the boundaryless career is that individuals are often more strongly
connected to co-workers than they are to the formal firm (ARTHUR; ROUSSEAU, 2001) while
lacking connectedness can lead to a feeling of isolation (NOLL et al., 2017} RYAN; DECI, [2000)).
On the other hand, ties at the workplace can provide an individual with co-worker support
and a sense of belonging and are found to be negatively related to voluntary turnover (FELPS
et al., [2009; MOSSHOLDER; SETTOON; HENAGAN, [2005)). Yet, increasing trust among the team
members through close collaboration and face-to-face communication creates good relations
and an environment for learning as it was observed that team members were adopting new

skills from their team peers(LUNDENE; MOHAGHEGHI, [2018)). In this study, collaboration among
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peers was found to be the fourth more important factor influencing software engineers to stay
within the project or company. This collaboration, usually fostered by connection, can also
lead to collective turnover intentions as software engineers tend to follow others with who
they are connected inside the team (LUNDENE; MOHAGHEGHI, 2018). However, the opposite is
also true, according to participants, as lack of collaboration is mentioned as the fifth-ranked
factor on the list that would leave participants from distributed teams to leave a project or
company.

Additionally, support from more experienced engineers is acknowledged as an internal
career-related variable influencing turnover intentions (UZOKA et al.,, 2011)). Individuals driven
by a desire for autonomy, on the other hand, derive satisfaction by disassociating themselves
with employment (MGAYA et al., 2009) but aspects of good management, such as accurate
work estimates and creating a supportive environment, play a role in staff retention (BASS et
al, 2018). Yet, team members new to their roles may lack the skills and experience to make
decisions without consulting others, as motivated junior developers enjoy the support they
receive from senior colleagues, satisfying (in part) their need for connectedness (NOLL et al.,
2017)). Also, social support is suggested to be positively related to organizational commitment
and thus reduce the likelihood of voluntary turnover (HYNNINEN; PIRI; NIINIMAKI, 2010)). Re-
sults show a collaborative environment as the fourth factor influencing software engineers to
stay within a GSD team while lack of collaboration among team members is also highlighted
as the fifth-ranked factor that would make a software engineer leave.

Yet, distributed members should respect each other’s culture and values and have enough
autonomy and freedom for decision-making (JAIN; SUMAN, 2018). Also, promoting organiza-
tional freedom could reduce the possible disagreement with the rules of the business game,
hence reducing the chances for software engineers’ turnover (MOURMANT; NIEDERMAN; KA-
LIKA, 2013). Other researchers consider autonomy as the degree to which the work provides
substantial freedom for the individual in scheduling the work and determining the procedures
for carrying out work tasks (SETOR; JOSEPH, 2019). Therefore, participants ranked freedom for
decision-making within GSD teams as one of the 10 most important factors for staying within
a GSD team, while lack of this freedom has not been appointed as a reason so important in
order to leave the workplace environment. However, freedom for decision-making and given
autonomy have been widely mentioned in open questions as well as its impacts seen in Section

from Chapter [4] that will be broadly discussed in Section in this very chapter.
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5.3 THE CONSEQUENCES OF EMPLOYEE TURNOVER

Understanding the repercussions of employee turnover is crucial. It is imperative to rec-
ognize the impact it can have on the overall success and productivity of a company causing
significant loss for the company because software engineers could depart with a lot of criti-
cal knowledge and experience (BAO et al., 2017)). Ignoring this issue can lead to detrimental
consequences and hinder the growth of the business by causing economic loss to companies.
Therefore, it is essential to address employee retention and take proactive measures to ensure
that turnover is minimized and reduce the loss if they leave (BAO et al, [2017)). Previous studies
have shown developer turnover has a significant impact on project success. Frequent developer
turnover may lead to loss of productivity due to lacking relevant knowledge and spending extra
time learning how projects work (LIN; ROBLES; SEREBRENIK| 2017 and impacting the overall
quality of those projects (FERREIRA; SILVA; VALENTE, [2020)). However, low turnover may also
be a concern as fresh and innovative ideas are needed periodically (MELAND; WAAGE; SEIN,
2005)).

In fact, participants in this study were asked whether they were in a project where a
coworker left, as seen in Figure 22 and also asked to rank the most important consequences
they identified within the project after the loss of a coworker, as seen in Table [8] Results
indicate loss of knowledge and experience as the most important issue faced, followed by
lower productivity levels and impacts on software quality. This corroborates the findings from
the literature (LIN; ROBLES; SEREBRENIK|, [2017} |[FERREIRA; SILVA; VALENTE} 2020; BAO et al.,
2017) and opens possibilities for further research towards practices that could be established

by companies regarding this scenario.

5.4 AUTONOMY IMPACT ON TURNOVER

Based on results displayed in Section [4.2.4], it is possible to discuss the findings compared
to known literature and contribute with some lessons learned from this executed study.

Lesson 1: Autonomy is positively related to trust which is negatively related to
turnover

Most software engineers believe the organization is becoming too intrusive of their private
space and many would want to disassociate themselves with employment entirely and set up

their businesses instead, just to be able to exercise their freedom (UZOKA et al., [2011). In
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fact, freedom for decision-making has been cited in our results as one of the most important
factors linked to autonomy in distributed teams, especially for those more experienced software
engineers. Still, there was no indication of disassociation with companies. Instead, there were
many indications that this freedom is strongly linked to trust and accountability. This mutual
trust among peers and sense of accountability enables them to share more activities which
consequently fosters them to share information so everyone has the knowledge to influence
decisions (JR; YOU, 2018; |LUNDENE; MOHAGHEGH]I, 2018; BEECHAM, 2014).

However, GSD faces many challenges, including communication, coordination, control,
efficiency, lack of trust, higher conflict rates, issues regarding the protection of intellectual
property, and socio-cultural distance, among others (COLOMO-PALACIOS et al., 2012)). Yet, trust
manifests itself in several different ways, and its building is an adaptive process that depends
on several factors in global software engineering (ARAMO-IMMONEN; JAAKKOLA; LINNA, 2011;
KIELY; BUTLER; FINNEGAN, 2022). This fact drives to the fact that building trust in global
contexts where companies are networked geographically, socially, and culturally is a difficult
task. Therefore, this study indicates autonomy as a positive factor within this trust-building
process for GSD teams which could lead to reducing turnover intentions and practical staff
retention as the level of trust between parties has a significant effect on performance measures
while distrust creates a lack of commitment inside a team (ARAMO-IMMONEN; JAAKKOLA;
LINNA, 2011). Low commitment itself has been established as the most substantial and the
most direct influence on turnover intentions among software engineers in earlier literature
studies (IGBARIA; GREENHAUS, [1992).

Lesson 2: Simply having autonomy is not enough to retain software engineers

According to previous research, most professionals who lacked autonomy in their job would
be willing to leave as autonomy negatively correlates with turnover intention (MASSONI et al.,
2019). However, autonomy was perceived differently according to software engineers’ experi-
ence levels in this study, as seen in Figure [24]in Section [4.2.4] In fact, experienced software
engineers lacking autonomy seem to have a probability of leaving a distributed team, but it
can be commensurated with their competency (NOLL et al, [2017)) while autonomy provided
to less experienced or inexperienced software engineers can lead to stress and consequent
turnover (BASS et al,, 2018). Therefore, this study also shows that autonomy received in an
early career stage has been stated to depend on support from more experienced engineers
or leadership in order to foster mutual trust and not promote a scenario of fear of making

mistakes and anxiety feelings on them and this is compliant with recent works where lack of
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supervisor/management support is perceived as an influence on software engineers’ turnover
and dissatisfaction (UZOKA et al., 2011 JR; YOU, [2018)). Also, autonomy is encouraged once
this management support is facilitated in an effective way fostering an environment of trust
and a culture of valuing individuals (TAFTI; MITHAS; KRISHNAN, 2007). Yet, organizational sup-
port with guidance and certification programs significantly reduces turnover intention (QUAN;
CHA)|, 2010). On the other hand, autonomy provided to more experienced software engineers
encourages their participation and involvement, resulting in greater commitment, motivation,
and accountability to the work (MONTEIRO et al., 2011)). Still, this study identified a need for
balancing task overload to them prevent issues such as burnout and low engagement which
are ultimately related to decrease commitment to the job and job-related behaviors (BELLINI

et al., 2019).

Figure 25 — Autonomy impact on turnover and their main related factors
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Lesson 3: Autonomy is positively related to communication and collaboration,
which is negatively related to turnover

Past studies report that an individual's level of attachment to an organization is influenced
by connections with co-workers and the greater those connections, the slower the decay of
attachment to the organization over time (BURT), 1995). Those connections at the workplace
can provide an individual with co-worker support and a sense of belonging and are found
to be negatively related to voluntary turnover (FELPS et al., 2009; MOSSHOLDER; SETTOON;
HENAGAN| 2005). In summary, according toGopalakrishnan, Halgin and Borgatti (2013), ties
to other employees create inertial pressures on an individual and constrain him to conform to
firm norms and thus stay with the firm.

Furthermore, this connection among peers has already been identified as both good and
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bad regarding turnover intentions as it may retain software engineers working together for a
longer period (GARRISON et al., 2010) but on the other hand, it may become an influence for
higher turnover as the career moves of co-workers strongly influence individuals in attempts
to define security, stability, and career success (GOPALAKRISHNAN; HALGIN; BORGATTI, 2013;
MELAND; WAAGE; SEIN, [2005)).

Even though autonomy is not a problem for those working remotely as it has the ability to
work independently as a pre-requisite (BEECHAM, [2014)), it's also found to have a strong link
to communication inside distributed software teams (NOLL et al., 2017)). Yet, a lack of adequate
communication inside a company is commonly related to low levels of commitment and high
turnover levels (NOLL et al, [2017)). In our study, we could identify the need for communication
stated by those software engineers who have been given autonomy at the workplace in different
career stages and also that good communication was ranked as an important factor in order
to stay in a distributed software team. Therefore, it supports the vision brought by Bass et
al. where poor communication is related to a lot of tension and pressure, which may lead to
stress (BASS et al., 2018), and this stress can have a considerable impact on organizational
commitment and turnover levels (SETHI; KING; QUICK|, 2004; YENER; ARSLAN; KILINC, 2020;
HYNNINEN; PIRI; NIINIMAKI, 2010).

Moreover, collaboration reduces workplace tension and stress levels among the team (BASS
et al|, [2018)). A collaborative environment is an important factor for participants’ decision to
stay in a project. When collaboration is lacking, it can lead to workload imbalances and
potentially increase project turnover (BAO et al., [2017)). Experienced participants in our study
mentioned that autonomy can result in task overload due to increased accountability. Lack of
collaboration can also impact early-career software engineers who rely on support from senior
colleagues for skill development (NOLL et al., [2017)). Additionally, lack of collaboration can
affect work estimation, management, and team environment, which influence retention (BASS
et al., [2018)). Our results indicate that lack of collaboration is a significant factor influencing
participants’ inclination to leave a project or company.

Lesson 4: Autonomy is linked to professional growth opportunities

Yet, other factors linked to autonomy and turnover are present such as growth opportunities
and motivation. Some participants have stated that the autonomy received by them acted as
a motivator during working days and also flourished professional growth opportunities after
challenges had been overcome. This view matches prior research where autonomy has been

reported to have a positive impact on job satisfaction and as a general motivator for software
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developers while job satisfaction has been found to have a significant impact on turnover
intentions as workers who have high job satisfaction are less likely to leave (LIN; ROBLES;
SEREBRENIK| [2017; [BASS et al., 2018]).

Nevertheless, lack of motivation has been emphasized as a correlated factor with reported
intentions to leave by prior researches related to turnover among IS professionals (SMITH;
SPEIGHT, 2006} BASS et al, 2018) as tapping into the intrinsic motivation needs of the software
engineer correlates to desirable outputs such as low staff turnover, higher productivity, and
better quality software (BEECHAM; NOLL, 2015)).

Lesson 5: Autonomy is positively related to recognition which is negatively related
to turnover

Recognition was a positive outcome mentioned by participants who have experienced au-
tonomy as they feel valued and involved. In fact, autonomy, pay level, promotional chances,
and social support are suggested to be positively related to organizational commitment and
thus reduce the likelihood of voluntary turnover (HYNNINEN; PIRI; NIINIMAKI, [2010) while ac-
cording to Uzoka (UZOKA et al., [2011)), good payment and promotion can be considered a
kind of recognition for the services provided, and they influence the intention to leave. Our
work indicates that it not only payment is related to turnover intentions but also to turnover
retention.

This perception is quite well aligned with the appreciation for challenges stated in (REMUS et
al., 2016)) and it indicates the positive impact on job and career satisfaction after opportunities
for career development, promotions and training opportunities(UZOKA et al., 2011). Therefore,
even though payment is identified as a factor linked to turnover, autonomy can be considered a
factor that leads to factors like professional growth opportunities, motivation, the satisfaction

which can be as important as payment.

5.5 IMPLICATIONS AND PRACTICAL POSSIBILITIES

Theoretically, this study plays a fulfilling role within software engineering area by addressing
a relationship not yet established between two important factors within a distributed context:
autonomy and turnover. Although autonomy may not be sufficient on its own to retain software
engineers in GSD teams because of an interdependence of several other factors, this study can
be seen as a first step in order to deepen the research about this matter and expand it into new

practical tools such as frameworks and evaluation tools and guidelines to support managers,



76

leaders and entire distributed software teams on better leveraging their autonomy, behavioural
factors and turnover intentions and rates.

In terms of research method, this study presents preliminary findings obtained through
a Systematic Literature Review (SLR) followed by a survey conducted with 181 software
engineers from distributed software teams over the course of one month.". However, other
methods could and should be applied to broaden the analysis and deepen the understanding
about the results shown. An updated SLR and a new survey with more participants from
several companies around the world could be an interesting way for comparing the found
results with the ones presented in this study as it would increase the gathered data and
provide a higher accuracy to the explored subjects. Also, the survey protocol could be updated
aiming the investigation of this autonomy-turnover relationship focused on software team roles
and their respective activities and perceptions during a number of sprints as this would provide
us a view by each role such as autonomy-turnover relationship in leadership, UX/UI teams,
business teams or inside software quality assurance or developer teams. Yet, an action-research
to validate how exactly autonomy takes place within distributed software teams environments
for a longer period as well as interviews with those who leave the company during that would
be another valid approach in order to identify a list of actions needed to balance this relation.
Nevertheless, the influence of cultural habits from GSD teams could be studied based on an
ethnographic approach once this autonomy-turnover relationship is better established.

In practical ways, this study could be used by many software companies as a source of found
suggestions and actions that could be taken to prevent turnover intentions and turnover rates
because of given autonomy at certain professional levels. It could also be used as a starting
point for meetings and discussions regarding how well the company introduces challenges and
arise trust to their teams in a balanced way that will not frustrate a less experienced software
engineer making them willing to leave; or not overloading a more experienced software engineer
in order to providing the opportunity to be creative, support the team in a better and paced
time and therefore feeling valued during their daily routine. Moreover, this study also builds a
path for companies to review their teams communication and collaboration process in order to
provide a more motivating, engaged and autonomous environment which leads us to another
key point provided by this study: autonomy is related to professional growth opportunities.
Therefore, companies all over the world should use the gathered results from this study to
check whether the given autonomy within GSD teams are followed by opportunities to develop

their professionals and whether their recognition is the fairest possible. Based on found results,
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the recognition types inside a company with GSD teams should also be reviewed together with
the provided autonomy as salaries should follow the applied efforts, career opportunities and
professional growth generated by autonomy which, at first, could play an essential impact on
turnover retention.

Furthermore, software engineers within GSD context could use this study to evaluate their
environment in comparison to shown results by sharing provided lessons learned with teams
and improve their ways of working with given autonomy aiming a greater well-being to all
inside the company. On the other hand, they could use this study to identify the need for
searching another project or company where autonomy is provided in a balanced manner and

join this other environment to satisfy and keep evolving in their careers.

5.6 THREATS TO VALIDITY

This study has some limitations that will be presented in this section. A qualitative per-
spective was applied based on perceptions from participants and it is important to be aware
of different contexts, environments and individuals. Therefore, all data analysis was based on
this evidence and we cannot state all results match the full picture regarding autonomy and
turnover and distributed software development teams. Furthermore, all data and classifications
presented in this paper need to be treated carefully as we are only providing indications.

Our survey was applied to 181 participants during 2 months, revealing time as a limitation.

We encourage new researches to take place during a longer period.

5.7 CLOSING REMARKS

This chapter discussed our results aiming to establish a wider theoretical and practical
view about the findings and how they relate to existent literature and GSD teams in real life.
Autonomy perception, turnover motivators and preventives, the consequences of a software
engineer turnover and the impact of autonomy on turnover within GSD teams were highlighted.
Lessons learned regarding autonomy-turnover relationship were also discussed and shared as
well as theoretical, practical and social implications. Lastly, we could also address threats to

validity of this study.
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6 CONCLUSION

Our study focuses on the relationship between autonomy and turnover in Global Software
Development (GSD) teams, which have gained popularity as a working model in recent years
(HERBSLEB, 2023). Furthermore, COVID-19 pandemic has considerably changed and fasten
the way of working inside software teams worldwide and has also opened the possibilities of
remote work (MARINHO et al., 2021]) making software engineers able to work for whom and from
anywhere they wanted. According to Neto et al.| (2022)) stress level increased since software
engineers began working from home during pandemic. Also, complaints about the challenges
related to remote teamwork and collaboration, as well as emotional issues, distractions and poor
home office environment and equipment have become more frequent while this environment
change positively affected individuals who benefited from better organization of work, increased
flexibility and focus (SMITE et al,, [2022). Balance between work and leisure is considered a
challenge for those working from home, while job overall productivity and job satisfaction
tended to benefit from the home environment from now on (LUNDE et al.,, 2022). Yet, many
researchers believe it is crucial to continue monitoring the distributed work experiences to
better understand the long-term effects of remote work that might not have yet surfaced
(CLEAR, [2021) as well as their related factors such as autonomy and turnover.

Therefore, we have gathered valuable insights from real software engineers working in GSD
teams. The findings of our study confirm that autonomy is indeed linked to turnover and
turnover intentions in GSD teams, with various factors influencing this relationship. Effective
communication, collaboration, trust, recognition, and task balance are key components in-
fluencing how autonomy impacts turnover among software engineers of different experience
levels.

For early-career software engineers, the provision of autonomy can lead to feelings of
anxiety, insecurity, and fear, which may result in lower commitment and increased turnover
intentions. This highlights the importance of support from more experienced engineers, leaders,
and managers in providing guidance and mentorship. On the other hand, experienced software
engineers are better equipped to handle autonomy without experiencing adverse outcomes.
However, task overloading becomes a concern for them, as increased accountability may lead
to stress and an unbalanced working routine, potentially leading to a turnover.

Regardless of experience level, the perception of autonomy as beneficial for software en-
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gineers is contingent upon effective communication, collaboration, and mutual trust among
team members in the work environment.

Recognition plays a crucial role in sustaining the benefits of autonomy. Companies should
establish practices to acknowledge and reward software engineers for achieving goals through
their granted autonomy. Recognition, particularly when tied to salary increases or bonuses, is
valuable and can potentially reduce turnover intentions.

Lastly, our study highlights the perceived outcomes for projects or companies when one or
more software engineers leave. Loss of knowledge and decreased productivity were identified
as the primary consequences. Further investigations are recommended to understand better
and address these issues.

In conclusion, our study sheds light on the relationship between autonomy and turnover in
GSD teams, emphasizing the significance of communication, collaboration, trust, recognition,
and balancing task responsibilities. Understanding and effectively managing autonomy can

create a positive work environment and reduce turnover intentions among software engineers.]

6.1 FUTURE WORK

Therefore, according to conclusions and threats to validity in Section it is possible to

point the following items as possible future work:

» Explore presented results with a quantitative method approach to statistically relate all
factors regarding autonomy and turnover to provide deeper analysis about this relation-

ship within GSD teams;

» Elucidate the real-world practices that would increase autonomy and decrease turnover

within GSD teams;

» Develop a guideline with those good practices to be used by managers and companies

within GSD teams;

» Update the executed SLR to identify more recent studies and contributions regarding

this matter;

» Expand the applied survey to more software engineers worldwide to have a more accurate

vision of the studied relationship between autonomy, turnover and side effects;
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Perform a study about autonomy and turnover by software development life cycle roles

Or areas;

Perform a long action research with GSD teams to better investigate this relationship

between autonomy and turnover;

Develop a framework for companies regarding the provision of autonomy in each expe-

rience level and how to deal with its uncertainties and outcomes

Investigate shared leadership role towards autonomy and GSD teams turnover intentions
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RVEY QUESTIONNAIRE

21:12

1.

Does autonomy impact on software
engineers' turnover in distributed
software development projects?

Hi, my name is Felipe Cavalcanti. I've been working as a QA Engineer for 6 years, and | am
also part of a scientific research group named FREVO (Fostering Research on
ManagEment and InnoVatiOn) from UFRPE (Rural Federal University of Pernambuco). As
part of my Software Engineering 's Master of Sciences thesis work, | am looking forward
to understanding the relationship between distributed software developers’ autonomy
and turnover.

Therefore, | would like to ask 5 minutes from your valued time to collect some answers
through this survey. Your answers will be highly valued for our research and will be
considered for results analysis and further studies on this topic.

Moreover, while reading the questions and statements, please, keep always in mind your
experiences inside your daily working context with your teammates.

For instance, we require your personal email address that will remain confidential, as will
your answers. This research goal is exclusive for academic matters. By answering the
questions and submitting them, you acknowledge us using the answers provided on our
study analysis.

Researchers:

Luis Felipe Cavalcanti de Amorim (Software Engineering master’s degree candidate -
UFRPE)

Marcelo Luiz Monteiro Marinho (Department of Computer Science - UFRPE)

E-mail *

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit
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About autonomy

On this section we present some questions related to your working daily routine focusing
on autonomy. Based on your experience and on the team involved on the software
development cycle, answer the questions and classify the statements according to the
following metrics using grades from 1 to 5 where:

1. Totally disagree
2. Partially disagree
3.1 don’t know

4. Partially agree

5. Totally agree

2. Your work is strongly monitored by the company or any other stakeholder. *

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit

2/18
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3.  Your team has a shared purpose and clear goal, the necessary skills, and
mutual trust among the team members.

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit

*

3/18
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4. People in management and leadership roles provide good and healthy support *
to your team and yet give you the freedom to walk in your own shoes.

Marcar apenas uma oval.

Totally disagree

Totally agree

About turnover

On this section we present to you factors that many people consider as important in
deciding to leave or to stay at a distributed software project. Based on your experience,
answer and pick the options that best suits you.

5. Have you ever decided to leave a project or job? *

Marcar apenas uma oval.

Yes

No

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 4/18
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6.

7.

Does autonomy impact on software engineers' turnover in distributed software development projects?

Based on your experience, which of the following factors do you consider the
most important in deciding to stay at a project or company?

Marque todas que se aplicam.

Balance of tasks along development cycles
All team members feeling involved
Organizational commitment
Connection with co-workers
Freedom for decision making
Supervisor support

Collaborative environment

Good communication

Growth opportunity

Good and active leadership
Satisfaction

Motivation

Employment policies

Workplace innovation

Work-life balance

Payment

Clear career orientation

Based on your experience, which of the following factors do you consider the
most important in deciding to leave a project or company?

Marque todas que se aplicam.

Stress

Mismatch between expectations and reality
Long working hours

Lack of freedom for decision making
Payment

Lack of motivation

Lack of satisfaction

Lack of supervisor support

Lack of connection with co-workers

Lack of collaboration among the team

Poor communication among the team

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit

*

*

5/18
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8. Have you ever been to a distributed project where a software engineer left? *

Marcar apenas uma oval.

Yes

No

9. Based on your experience, which of the following project or business outcomes *
do you consider that mostly happen when a software engineer decides to leave
a project?

Marque todas que se aplicam.

Lower levels of productivity

Project success

Loss of knowledge and experience

Software quality

Better conditions and performance for those who remain
Economic loss to companies

Lack of commitment and mutual trust among peers
Fresh and innovative ideas

Unsuccess of software project

About autonomy and turnover

On this section we present to you some questions and statements about your perception
regarding autonomy and turnover. Based on your experience and on the team involved on
software development cycle, answer the following questions and classify the statements
according to the following metrics using grades from 1 to 5 where:

1. Totally disagree
2. Partially disagree
3. 1 don't know

4. Partially agree

5. Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit

6/18
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10. Do you believe a higher level of autonomy in a distributed project is a key *
factor for not willing to leave it?

Marcar apenas uma oval.

Yes

No

11. Could you tell us an experience you had as a young engineer where you had
been given some autonomy at your workplace? How did it feel? Did you like it
or not? Did you feel like giving up this autonomy and looking for help from a
more experienced engineer?

12. Could you tell us an experience you had as a more experienced engineer where
you had been given some autonomy at your workplace? How did it feel? Did you
like it or not? Did you feel like giving up this autonomy and looking for help
from another engineer?

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 718
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13.  When | have the freedom to work as preferred, | feel more motivated,
satisfied, and willing to stay longer at a project or company.

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit

*

8/18
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14.  When | don't know anything about the task assigned to me, | feel stressed and *
start to think about giving up. If this becomes frequent, | tend to leave the
project or company.

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit

9/18
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15.  When my team and | have freedom to work as preferred, we also have better *
control of tasks since the refinement phase through planning and execution.
This process leads to quality improvements and connections with other
teammates.

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 10/18
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16.  When | am free to choose the tasks | want to work with | usually seek the ones *
that will challenge me the most and during the development of it | feel
delighted.

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 11/18
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17.  When | take care of some complex tasks by myself | feel like someone that  *
everyone can count on and | feel committed to the team’s goals. This makes
me more engaged.

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 12118
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18. I'd rather work from home or at a quiet place where there’s only me and my *
computer when | take care of some complex tasks by myself and this gets me
less exhausted at the end of the day.

Marcar apenas uma oval.

Totally disagree

Totally agree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 13/18
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19. If I could choose the tasks | would like to work with I'd rather pick the ones *
related to new products or ideas than the ones related to support or legacy
items. This would make me feel more involved and willing to stay longer at a
project or company.

Marcar apenas uma oval.

Totally disagree

Totally agree

Demography

On this section you will answer some questions about you that will help us to identify and
to better categorize the extracted data from this form. It's quick and easy!

20. What's your gender? *

Marcar apenas uma oval.

Male
Female

I'd rather not to say

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 14/18
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21. Youworkon... *

Marcar apenas uma oval.

For-profit organization
Non-profit organization
Government institutions

Academic institutions

22. How old are you? (only numbers) *

23. What's your role in the software team you are a part of? *

Marcar apenas uma oval.

Analyst / Requirements engineer
Software Architect

Software Developer

Product Manager/Owner
Project/Team Manager

Quality Manager

Scrum Master/Agile Coach
Tester

Trainer

UX/ul

Project Leader

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 15/18
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24. What's your company size? *

Marcar apenas uma oval.

Micro company (up to 9 employees)
Small company (between 10 and 49 employees)
Medium company (between 50 and 99 employees)

Large company (100 or more employees)

25. How distributed is the project you are working on in your company? *

Marcar apenas uma oval.

Locally distributed (people working remotely from the same city)

Nationally distributed (people working remotely from cities of a unique country)

Continentally distributed (people working remotely from different countries of
the same continent)

Globally distributed (people working remotely from different countries but not
on the same continent)

26. What's your current education level? (consider the most recent completed) *

Marcar apenas uma oval.

High School degree
Technical degree
Bachelor's degree
Master’s degree

Doctorate degree

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit

16/18
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27. How long have you been working in the software market? *

Marcar apenas uma oval.

Less than a year

Between 1 year and 5 years
Between 6 and 10 years
Between 10 and 15 years

More than 15 years

You just have to submit yours answers now!

Don't forget to click on Submit button at the end of this page to send your answers to us!

Thanks for contributing with this research. Your answers were extremely important to us
and they will be carefully analysed.

We wish you all the best in your life and work.

Este contetido ndo foi criado nem aprovado pelo Google.

Google Formularios

https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 17118
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https://docs.google.com/forms/d/1-A7nUQQoxXGsa202048e_kYPTlasgP53pzGxkeNvg5Q/edit 18/18
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8 EXECUTIVE SUMMARY

Autonomy and turnover
in distributed teams.

INTERACTIVE ICONS

PROJECT BY : . WP
LUIS FELIPE CAVALCANTI DE AMORIM IN g

Linkedin Gmail

Main Concepts

Autonomy

Could be defined from different perspectives, such as individual autonomy, internal
and external autonomy, where external autonomy is defined as the influence of
management and other individuals outside the team on the team’s activities. Internal 19
autonomy refers to the degree to which all team members jointly share decision
authority, while individual autonomy refers to the freedom and discretion an individual
has in carrying out assigned tasks (MOE et al., 2021).

Turnover

Turnover may be classified as external when team members leave the organization or
internal when they remain in the company but change their previous work. This process
can happen voluntarily when the employee voluntarily decides to abandon the
company and their role or involuntarily, which happens when the organization decides
to terminate its relationship with the employee (CHATZIPETROU; SMITE; SOLINGEN,
2018).

Global Software Development

A global project is a group of people distributed in different locations that work united in
a single project for an extended period. This kind of software project in which the human
resources involved are spread by distance, regionally, nationally or globally, is defined
as Global Software Development (GSD) (SULAYMAN et al., 2012; MARINHO; NOLL;
BEECHAM, 2018; MARINHO et al., 2019).
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SLR

What factors contribute to autonomy in GSD teams ?

Mutual trust among team members
Decrease monitoring levels Cross-functionality Work Routine

Work Regime Career Satisfaction Job opportunities

Management/Leadership competence and support

What factors contribute to turnover in GSD teams?

Mismatch between expectations and reality
Stress Long working hours Payment
Autonomy Lack of motivation Lack of satisfaction

Lack of connection with co- .
Poor communication among the team ; Lack of collaboration among the team
workers

Lack of supervisor and management support

What factors mitigate turnover in GSD teams?

All team members feeling involved

Clear career orientation Organizational commitment Connection with co-workers
Autonomy Supervisor support Collaborative environment
Good communication Growth opportunity Good and active leadership
Satisfaction Motivation Employment policies
Workplace innovation Work-life balance Payment

Balance of tasks along development cycles
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What impact does autonomy have on turnover within GSD teams?

Employees’ wishes Career Satisfaction
Communication Job opportunities
Contributor’s opinion Work Regime
Individual factors Work Routine
Survey

181 Participants

Participants’ team distribution Participants gender

@ Globally distributed ® Female
@ HNationally distributed @ Male
0 Continentally distributed ) Mon-binary

@ Locally distributed @ Rather notto say

Source: Author

Source: Author

Participants’ companies size Participants experience level

Source: Author Source: Author

@ Between 5 and 10 years
@ Large company (100 or more employges)

@ Betwaen 1year and 5 years
@ Between 10 and 15 years

@ Lessthan 1year
@ Micro company (up to 9 employess) @ Hore than 15 years

@ Small company (From 10 to 4% employees)
@ Medium company (between 50 and 99 employees)
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Participants roles in SDLC

Tester

Software Developer

Tech Leader

Team Leader

Analyst/ Requirements engineer
Data Scientist

uxul

Scrum MasterAgile Coach
Software Architect
Project'Team Manager

Quality Manager

Security Analyst
Project Coordinator
Program Manager

Mais 2

Source: Author

Participants organization type

@ Bachelor's degree
@ High School degree
) Master's degree

@ For-profit arganization
@ Mon-profit organization

) Academic institution @ Technical degree

® Postgraduate degree
@® MBA
© Specialization

@ Government institution

Source: Author

Most important factors to leave a project or company according to participants

Stress

Mismateh batwizen expactations
and rality

Lang working hours

Lack of freedom for decision
making

Payment

Lack of maotivation

Lack of satisfaction

Lack of supanvisar support

Lack of connaction with co-
workears

Lack of collaboration among the
team

Poor communication amaong
the team

Participants education level

150
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Most important factors to staying in a project or company
according to participants

Balance of tasks along
development cycles

All tzam members feeling
involved

Crganizational commitment
Connaction with co-workers
Freadom for decision making
Supenisor support
Collaborative environment
Good communication
Growih opporunity

Good and active leadership
Satisfaction

Wuotivation

Employment policies
‘Workplace innovation
Waork-life balance

Payment

Clear career orientation

Most important outcomes after a software engineer leaves a project or
company according to participants

Lower levels of productivity

Project success

Loss of knowledge and
exparience

Software quality

Befter conditions and
performance for those who
remain

Etonomic loss to companies

Lack of commitment and
mutual rust among peers

Fresh and innovative ideas

Unsuccess of software project
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Perceived outcomes raised from autonomy

leads to

Turnover Intentions

leads to

Megative
Observed variables
Stress
Anxiety
Frustration
fear of making mistakes
Insecurity
Unclear career
pathforientation

may lead to

may lead to

Early stages of camer

Positive
Observed variables
Trust
Recognition
Communication
Collaboration
Satisfaction

Mativation
Excitement
Support from experienced
engineers
Feeling involvedivalued
Professional growth
Innovation
Ownership

may lead to

ative
Observed variables
Tasks overloading

More experienced
stages of career

Positive
Observed variables
Trust
Recognition
Communication
Collaboration
Satisfaction
Motivation
Accountability
Organization
Feeling involvedivalued
Productivity increase
Professional growth
Innovation

o} spea)

Turnover Retention

0} Spes|

Freedom for decision making
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Autonomy Impact on Turnover

e Lesson 1: Autonomy is positively related to trust which is
negatively related to turnover

e Lesson 2: Simply having autonomy is not enough to retain software
engineers

Autonomy impact on turnover and their main related factors

Trust
(+) )

() Communication \

(+ //{}’___/b Tumover
Collaboration

Autonomy

|

(+ )

) Growth opportunities “

Recognition

Source: Author

e Lesson 3: Autonomy is positively related to communication and
collaboration, which is negatively related to turnover.

e Lesson 4: Autonomy is linked to professional growth opportunities

e Lesson 5: Autonomy is positively related to recognition which is
negatively related to turnover
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9 SYSTEMATIC LITERATURE REVIEW PROTOCOL

Context:

Turnover causes various changes in the human resources of companies and
software projects [1]. Studies indicate that there are different factors linked either
positively or negatively to the occurrence of turnover [2]. Since 1979, literature has
been developing models attempting to relate specific factors to turnover. For
example, one can mention Mobley's model, which devised a model for
understanding motivation at an individual level of user behavior [3].

Software companies experience high levels of turnover [1], and this constant
personnel change and turnover create various problems, such as increased costs for
the company, difficulty in managing teams, decreased workplace harmony, and an
impact on project success, among others [4]. For instance, a study conducted by the
University of California pointed out that approximately 90% of projects suffer from
turnover. They used a Constitutive Cost model and analyzed 16 organizations for
this purpose [5].

Objective:

A high level of turnover becomes problematic because it indicates that
professionals do not stay with the company for long, leading to low retention rates in
companies and projects. Turnover results in significant costs to the project, whether
they are monetary in nature or impact the quality of work and individual performance
[6].

Models present both positive and negative factors that contribute to turnover,
differentiating between actual turnover, when the professional has already left the
company and the project, and turnover intentions, where you can perceive the
professional's intentions while they are still part of the project [7].

One of these models recognizes a discrepancy in individual needs of
professionals and distinguishes between Job Satisfaction and Career Satisfaction.
Job Satisfaction is related to contentment with the current job and is influenced by
what happens in the workplace. Job satisfaction is a part of career satisfaction,
which is associated with a broader scope, taking into account external factors and
aspirations [8].

The literature points out several factors that impact turnover and turnover
intentions [7,8]. Autonomy is an important and motivating factor for software
engineers in this context. A misalignment between the autonomy needs of software
engineers and the level of autonomy they have can affect their performance and
motivation [2]. Therefore, our focus will be on the relationship between autonomy
and turnover among software engineers involved in distributed software projects.
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Table 1 - Definition of factors related to turnover and turnover intentions

FACTOR DEFINITION(S)

Autonomy e A practice or set of practices
involving the delegation of
responsibility down the hierarchy
so as to give employees
increased decision-making
authority with respect to the
execution of their primary work
tasks;

e job control;

e schedule control [10].

A distributed project is characterized as a group of people in different
locations working together on a common project for an extended period of time. This
type of software project in which the human resources involved are geographically
dispersed, whether at a local, national, or global level, is referred to as Distributed
Software Development (DSD) [9].

DSD can be classified based on two factors:

1. The distance between the working teams: Onshore (teams located in
the same country) and Offshore (teams located in different countries).

2. The level of control the parent organization has over the remote teams:
Outsourcing (hiring a third-party company) or Insourcing (establishing a
remote unit of the company) [10].

Research Questions:

RQ1 - How does autonomy occur among software engineers in Distributed Software
Development Projects?
RQ1.1 - What are the barriers to autonomy among software engineers in
Distributed Software Development Projects?
RQ1.2 - What are the benefits of autonomy among software engineers in
Distributed Software Development Projects?

RQ2 - What factors determine the turnover of software engineers in Distributed
Software Development Projects?
RQ2.1 - What measures are taken to reduce the turnover of software
engineers in Distributed Software Development Projects?

RQ3 - What is the relationship between Autonomy and Turnover in Distributed
Software Development Projects?
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RQ3.1 - How does the autonomy of software engineers impact turnover in
Distributed Software Development Projects?

RQ3.2 - How does the turnover of software engineers impact autonomy in
Distributed Software Development Projects?

Search Strategy:

Our search will focus on combining terms in the most effective way to maximize
results that are most relevant to our research.

Search String:
To achieve this, it will be necessary to create a combination of synonyms,

abbreviations, and variations of the main themes. In our case, we are looking for
Distributed Software Development, Turnover intention, and autonomy.

Identified

Terms to be used
terms

e global software
engineering
e global software
development
Distributed e distributed software
Software engineering
Development e distributed software
development
e GSE
GSD
distributed teams

global team
dispersed team
spread team
virtual team
offshore
outsource

DSD

DSE

turnover

turnover intention
departure

rate of replacement
employee retention

Turnover
intention

Autonomy
self-government
self management
independence
self-rule
freedom
self-sufficiency
job control
schedule control
isolation

job autonomy

Autonomy
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Main search String

("global software engineering”" OR "global software development" OR "distributed software
engineering" OR "distributed software development" OR GSE OR GSD OR "distributed teams"
OR "global team" OR "dispersed team" OR "spread team" OR "virtual team" OR offshore OR
outsource OR DSD OR DSE) AND (turnover OR "turnover intention" OR departure OR "rate of
replacement” OR ‘"employee retention") AND (autonomy OR "self-government" OR
independence OR "self-rule" OR freedom OR "self-sufficiency" OR "job control" OR "schedule
control" OR "self-management" OR isolation OR "job autonomy")

Upon applying the previous search string to the chosen databases, we achieved
satisfactory results in terms of both quantity and quality in most of them. However, it
was noticed that the number of results obtained from the IEEE database was
significantly lower than expected. To address this issue, we decided to adapt the
original search string by grouping all the synonyms for turnover and autonomy into a
single search block while retaining the same terms. This adaptation resulted in a
more promising quantity of results. Below, you can review the adapted search string.

IEEE String

("global software engineering" OR "global software development" OR "distributed software
engineering" OR "distributed software development" OR GSE OR GSD OR "distributed teams"
OR "global team" OR "dispersed team" OR "spread team" OR "virtual team" OR offshore OR
outsource OR DSD OR DSE) AND (turnover OR "turnover intention" OR departure OR "rate of
replacement” OR "employee retention" OR autonomy OR "self-government" OR independence
OR "self-rule" OR freedom OR "self-sufficiency" OR "job control" OR "schedule control" OR
"self-management" OR isolation OR "job autonomy")

Inclusion and Exclusion Criteria:
Inclusion Criteria:

The following inclusion criteria will be applied to select studies for this
research:

1. Studies published in peer-reviewed journals and conferences.

2. Studies directly related to the research questions.

3. Studies in which the keywords from the search string appear in the abstract or
in keywords provided by the authors.

4. Studies that are accessible through the library services of the University of
Federal University of Pernambuco during the research period or are freely
available on the web.

5. Studies related to Distributed Software Development (DSD), turnover,
turnover intentions, and/or autonomy.

6. Studies related to the factors of autonomy and turnover in the context of
turnover and turnover intentions in DSD.
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Exclusion Criteria:
Studies meeting any of the following criteria will be excluded:

1. Studies not written in English.

2. Studies that are books, theories, workshops, technical reports, or
experiments, as well as systematic reviews.

3. Studies that primarily present personal viewpoints or expert opinions.

Studies that address Distributed Software Development (DDS) but not

Turnover.

Studies that address Turnover but not DSD.

Studies that address Turnover Intentions but not DSD.

Studies not related to Software Engineering.

Studies that do not address autonomy or turnover.

&

® N o o

Note:

In cases where there are multiple publications of the same study in different journals
and conferences, all versions will be examined, but only the first published study will
be included in the protocol.
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