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Abstract. Global software development has become the norm rather than the
exception for even the smallest companies. However, global software develop‐
ment is known to lead to numerous negative eﬀects among distributed teams. This
paper focuses on the eﬀect of global software development on motivation.
Speciﬁcally we ask: “Does increased autonomy, through the introduction of
scrum, result in higher motivation among distributed developers?” We studied
two distributed software development teams within one company headquartered
in Ireland. Teams employ the scrum approach to software development which
emphasizes, among other things, autonomy. We observed the teams during their
scrum ceremonies, interviewed each team member and administered a motivation
survey. We found that the diﬀerence in motivation levels before and after the
introduction of scrum was slight and not statistically signiﬁcant. Instead, there
was a signiﬁcant diﬀerence in the motivation levels of experienced team
members, which were lower than less experienced members.
Keywords: Global software development · Agile software development · Scrum ·
Autonomy · Motivation
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Introduction

As companies expand into new markets, acquire other companies in distant locations,
and seek skilled staﬀ in diﬀerent locations, Global software development (GSD) has
now become the norm rather than the exception. Even very small companies have
developers and teams in remote locations.
Geographic separation, lack of timezone overlap, and cultural diﬀerences – collec‐
tively referred to as global distance – make the already complex task of software devel‐
opment even more complex. Geographic separation hinders informal communication
that co-located teams use to clarify ambiguities and gaps in speciﬁcations and other
formal documents. Lack of timezone overlap introduces communication delays that can
slow progress, and in the extreme case prevents any kind of synchronous communication
during normal working hours [1]. Cultural diﬀerences can introduce misunderstandings
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as a result of diﬀerent interpretations of requirements and other documents, and may
cause mistrust due to misperceptions of diﬀerent cultural norms. Organizations need to
be aware of the negative impact that fear of losing control and jobs can have on the
motivation of teams, thus decreasing the sharing of knowledge and levels of trust that
can exist between colleagues [2].
Diﬀerent organizational models have emerged to implement GSD, such as
outsourcing, in-sourcing, near-shoring, oﬀ-shoring, etc. [3, 4]. Each of these approaches
has speciﬁc needs for autonomy of the “remote” teams. Organizational boundaries, as
exist for example in outsourcing arrangements, may require explicit contractual arrange‐
ments deﬁning who can make what decisions about the project. However, other models
also require good governance, because global distance renders conventional project
management less eﬀective [5, 6]. For example, a remote team in a distant timezone may
experience substantial delays if they have to wait for the home oﬃce to make decisions.
Through previous research in GSD, we observed that the diﬀerent levels of autonomy
were, somehow, presenting a diﬃculty for team members. This was supported by
previous researchers in other disciplines. For example, in the Management literature,
[7–9] have identiﬁed that a mismatch between an individual’s need for autonomy, and
the degree of autonomy someone actually has, can cause problems and may have an
impact on motivation levels. We note from the Organisational Behaviour literature that
motivation is viewed as a social process that deﬁnes how people join, remain part of,
and perform adequately in, a human organization [10]. Motivation tends to be over‐
looked in project management since it is diﬃcult to measure and control [11] due to its
complex nature, yet motivation is shown to have an impact on the quality of work
produced [12], productivity [13] and on employee retention [14]. Given that autonomy
is strongly associated with job satisfaction [15], we postulate that members of teams
who have less autonomy than they perceive to be necessary are less motivated. Further‐
more, we are interested in the eﬀect the introduction of scrum has on motivation. Given
that scrum is expected to also increase autonomy within teams [16], our research ques‐
tion is: “Does increased autonomy, through the introduction of scrum, result in higher
motivation among distributed developers?” We studied the motivation of members from
two distributed project teams in a single company. This was undertaken within a larger
software process improvement study in a medium-sized company in Ireland, where team
members had made a transition from plan-driven to agile development (speciﬁcally
scrum) just prior to our investigation.
This paper expands on research previously presented by [17] presented at the Global
Sourcing Workshop, and by [18] at the Evaluation and Assessment in Software Engi‐
neering Conference, both in 2017. The paper is organized as follows: in the next section
we give a brief background to Motivation theory in a global context, and reﬂect on
changing software engineer characteristics. We discuss how GSD and Agile software
development aﬀects the software engineer, which motivates our research question. In
Sect. 3 we present the case study, including our data collection and analysis methods.
In Sect. 4 we present our qualitative and quantitative results. Section 5 discusses how
our results address our research question. We conclude the paper in Sect. 6, with a
summary of our ﬁndings, our limitations and plans for future work.
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Background

There are numerous theories that try to explain the conscious or unconscious decisions
people make to expend eﬀort or energy on a particular activity [19]. These theories
provide insight into what motivates software engineers to engage fully in their tasks,
commit to the organization’s goals, produce higher quality software [11], and stimulate
innovation [20]. Conversely, a demotivated workforce can lead to project failure [21].

Table 1. Software engineer motivation factors [24]
Motivator
Rewards and incentives
Development/training needs addressed
Variety of work
Career Path
Empowerment/responsibility/shared leadership
Good Management
Sense of belonging/team spirit
Work/life balance
Working in successful company
Employee participation
Feedback
Recognition
Equity
Trust/respect
Technically challenging work
Job security/stable environment
Identify with the task
Autonomy
Appropriate working conditions/infrastructure
Making a contribution/task signiﬁcance
Suﬃcient resources
Team quality
Creativity/Innovation
Fun (playing)
Professionalism/setting standards
Having an ideology
Non-ﬁnancial beneﬁts (availability of rewards)
Penalty Policies
Good relationship with users/customers
Recognition of cultural diﬀerences
Recognition of individuality
Construction/delivery/completion

Type
Extrinsic
Intrinsic
Intrinsic
Intrinsic
Intrinsic
Extrinsic
Extrinsic
Extrinsic
Extrinsic
Intrinsic
Extrinsic
Intrinsic
Intrinsic
Intrinsic
Intrinsic
Extrinsic
Intrinsic
Intrinsic
Extrinsic
Intrinsic
Extrinsic
Extrinsic
Intrinsic
Intrinsic
Extrinsic
Extrinsic
Extrinsic
Extrinsic
Intrinsic
Intrinsic
Intrinsic
Intrinsic
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Of particular relevance to this study is Self Determination Theory, in which [15] postu‐
late that to be self-motivated, employees require three innate psychological needs to be
satisﬁed: the need for competence, autonomy, and relatedness.
2.1 Motivation in Software Engineering
Three reviews covering over 150 empirical studies of software engineer motivation [11,
22, 24] together with one case study [24] yield an inventory of 32 motivation factors for
software engineers (Table 1). Among these are Problem Solving, Team Working,
Change, Challenge, and Beneﬁt. In addition, nine separate studies in the SLR undertaken
by [11] on Software Engineer motivation identiﬁed autonomy to be an important factor.
2.2 Motivation and Agile
Traditionally, GSD has followed a plan-driven, structured, waterfall approach, where
tasks are allocated according to where they appear in the software lifecycle [25]. It was
considered that agile methods, envisaged for small projects and co-located teams with
informal processes [26, 27], would be a poor ﬁt for distributed development approaches
[28] which relies on formal mechanisms. Yet, there is a growing trend for companies
engaged in GSD to adopt agile methods [29, 30]. Adopting agile practices such as short
iterations, frequent builds, and continuous delivery all pose challenges to conﬁguration
management and version management [31]. But, practices such as short iterations
increase transparency of work-in-progress, and provide a big picture of project progress
to stakeholders [32]. However, setting up an agile team is usually motivated by beneﬁts
such as increased productivity, innovation, and employee satisfaction [33].
Introducing agile methods can change the culture in a company - developers need
to have more autonomy as well as decision-making power to implement agile practices
[16]. Sutherland [34] states that autonomy is a key indicator that scrum is working, where
“the scrum team is (and feels) totally responsible for their product and no outside agency
impacts the work inside a sprint”, while [35] have also found evidence of autonomy in
the scrum teams whom they studied. Through frequent communications and meetings
(i.e.; daily stand-ups), agile team members can motivate and inﬂuence each other’s
behavior [36], but little is known about motivation in an agile context [37, 38].
2.3 Motivation and Global Software Development
Some of the issues introduced by GSD [39] may be addressed by meeting the motiva‐
tional needs of software engineers. For example, GSD projects have been shown to
suﬀer from high staﬀ turnover [40, 41] whereas high levels of motivation can have a
positive eﬀect on staﬀ retention [14]. The review conducted by [22] and the case study
by [23] looked at motivation of GSD software engineers. Both found that the GSD
practitioner has speciﬁc and new needs, such as recognition of cultural diﬀerences and
individuality, and the need to see how their work contributes to a complete and ﬁnished
product.
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2.4 Demotivation and Herzberg’s Two Factor Theory
According to Herzberg’s two factor theory [42], extrinsic motivators (also called
hygiene factors) have the power to demotivate if absent, but when present do not trigger
the long term desired impetus and positive energy of intrinsic motivators. Software
engineers working in a multi-site team are likely to face many demotivating factors,
which in turn can cause diﬃculties [43]. Among these are:
• Motivation and Autonomy in GSD;
• Inequity, where remote working causes training, growth and promotion opportunities
to be missed, inequitable holiday allowances are given, and they may need to work
anti-social hours to communicate with colleagues;
• Interesting work going to other parties, as complex tasks are retained at the home
site, while less rewarding tasks such as maintenance go to the remote teams;
• Unfair reward system, which may happen if the remote software engineer is only
noticed when there is a problem;
• Poor communication such as poor feedback, and loss of direct contact with other
team members and management;
• Bad relationship with users and colleagues, where lack of face to face contact can
result in mistrust and diﬃculty in building relationships with colleagues;
• Poor working environment, when being physically separated from the rest of the
team, or the home site, is considered demotivating;
• Role ambiguity, which can occur when working in remote teams where each member
is expected to take on many diﬀerent roles, providing variety and challenge, but often
resulting in overstretching the individual;
• Lack of inﬂuence, for example when senior management from the head oﬃce
discusses issues with the client without involving the on-site project manager.
De-motivators, as listed above, are not necessarily the opposite of motivators, and
so should be treated separately. For example role ambiguity is found to be de-motivating,
but someone with a ﬁxed job description may not be motivated. Sometimes, one factor
can be both motivating and demotivating depending on context, e.g. working on main‐
tenance tasks [11].
2.5 GSD Environmental Impact on Software Engineer Characteristics
A review of the literature found that in nearly three-quarters (73%) of the cases software
engineers form a distinct identiﬁable occupational group [11]. Most cited characteristics
were “growth oriented,” “introverted,” and “need for independence” indicating that
these occur across many contexts. The view that software engineers are introverted
reﬂects ﬁndings from [44] in their Job Diagnostics Survey. This view is not universal
as some studies characterize software engineers as sociable people [11].
Although some research suggests that the needs of a global software engineer are
similar to those of the general population of engineers [24, 45], speculated in their
empirical study on software engineer motivation that this may be changing – in that
working in distributed teams, the need to travel and less need for a work/life balance is
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attracting a diﬀerent type of personality. In the same study, those engineers working in
a GSD environment did not mention the following factors as attracting them to, or
keeping in the software engineering ﬁeld: development practices, autonomy, empow‐
erment and responsibility, trust and respect, recognition of individuality. Of note here
is that autonomy is not mentioned as important to the small sample of engineers in [24].
This distinguishing feature may be due to personality and “individual diﬀerences in their
tendencies toward autonomous functioning across speciﬁc domains and behaviors” [46].
2.6 Is Autonomy Still an Important Factor?
We deﬁne autonomy as a feeling of independence, freedom and control (or self-deter‐
mination) [7]. Autonomy has been identiﬁed in earlier studies as an important motivator
for software engineers [11], and is also a core concept in self-determination theory [15,
47, 48]. [46] reason that the more autonomy one feels, the more intrinsically motivated
one becomes. It might be that the global software engineer proﬁle is changing as
discussed in Sect. 2.4. This may reﬂect Deci and Ryan’s Cognitive Evaluation Theory
(CET) [7] that speciﬁcally addresses social and environmental external factors which
facilitate or undermine intrinsic motivation. Taking this argument forward, and given
that many environmental factors are inevitable when working in GSD (such as having
to meet colleagues virtually, ﬁtting in with hours of remote teams in diﬀerent timezones,
and travel), [24] suggest that those engineers who remain working in GSD teams for the
long term are resilient to the demotivating factors that are inherent in GSD.
In this study, we focus on one factor, as picked up in [24] and ask whether autonomy
aﬀects motivation of software engineers working in GSD. Because autonomy is a crucial
component of agile development, as well as important for software engineers’ motiva‐
tion, but potentially diﬃcult to satisfy within the context of GSD, we examined the extent
to which autonomy aﬀects the motivation of two GSD teams within a company who
were introducing scrum. Our research question is expressed as: “Does increased
autonomy, through the introduction of scrum, result in higher motivation among distrib‐
uted developers?” The research method is discussed in the next section.

3

Research Methods

As part of a larger software process improvement study, we studied two distributed
software development teams: the ﬁrst comprising six members in 3 locations in Wales,
England and Ireland and the second with nine members in three locations in Ireland,
Canada and USA. Both projects included teams comprising former employees of
companies acquired by the current parent company. We observed team planning, review
meetings, and daily “scrums,” over a period of ten months for one team and ﬁfteen
months for the second team. We also interviewed each team member, and asked them
to rate their motivation on a ﬁve likert point scale. Finally, we asked all members of
each team to complete a short motivation survey.
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3.1 The Case
The company we studied, which we shall call OptiManage, is a medium-sized Irishbased software company that develops practice management software for the optical
industry. The business model which the company has been using is to acquire small
companies worldwide. When companies are acquired, they become part of the global
software team, thus integrating their software processes with that of OptiManage. The
software developed by the acquired company is supported by OptiManage until it is
either absorbed into the main product or phased out completely. This has resulted in
OptiManage having a headquarters in Dublin, Ireland employing approximately
50 software engineers, and many small GSD teams. Teams hold face-to-face meetings
at least twice per year, conducting their global, often daily, interactions through means
such as video conferencing, e-mail and messaging.
We studied two teams, each of which is involved in diﬀerent aspects of OptiMana‐
ge’s business. Team A is responsible for maintaining the core software for their product
line. They also maintain and enhance the retail product for the Irish, UK, Canadian, and
Mexican markets. Finally, they perform maintenance on a legacy product resulting from
an acquisition that also brought four of Team A’s team members to the company. Team
A’s members are located in England, Wales, and Ireland. Two of Team A’s members
work primarily from home in England, the other members are distributed equally
between the head oﬃce in Ireland and an oﬃce in Wales. For this team, they are working
in similar time zones and, as everyone speaks English, they do not have to deal with
language barriers. Team B is distributed between Ireland, and the west coasts of Canada
and USA. Within each of these countries the members are co-located. Their responsi‐
bility is to tailor the company’s product for a large customer in North America. While
there is no language barrier – all team members speak English as their native language,
this team have to cope with up to eight hours diﬀerence in timezones. Team Composition
(Table 2) shows the distribution of members of both teams. Both teams use Agile Soft‐
ware Development methods, holding scrum “ceremonies” including daily stand-up,
sprint planning and retrospective meetings. The Project Manager also plays role of
Scrum Master.
3.2 Data Collection
Two of the authors acted in a participant-observer role by sitting in on each team’s scrum
“ceremonies”. Team A was observed from November, 2015 to June, 2016, and Team B
was observed from January, 2016 to March, 2017. Due to the team being global, they
held video conferences for daily standups, sprint planning, backlog grooming, and sprint
retrospectives. The observer also conducted semi-structured interviews with each
member of the team (see Appendix A). The interview protocol was based on that used
by [49], and was extended in this project to include questions triggered during the
participant-observation sessions within OptiManage.
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Table 2. Case study team composition
Country
Team A
Ireland
Wales
England
Team B
Ireland

Canada

USA

Software developer
Scrum master
Product owner
Quality assurance
Senior Developer
Product owner
Software developer
Quality assurance
Scrum master
Product owner
Developer
Senior developer

Number
6
2
1
1
1
1
9
1
3
1
1
1
1
1

All respondents were asked to describe their backgrounds, roles on the team, and
development processes. They were asked to rate his or her motivation on a ﬁve point
interval scale - deﬁnitely low (1), somewhat low (2), neither low nor high (3), somewhat
high (4) and deﬁnitely high (5). In addition, as participant-observers, each researcher
kept a journal of the daily ceremonies, which was retained in note form for future refer‐
ence. The interviews were recorded and later transcribed.
Finally, we held a workshop in early 2016, in which all Team A members attended
in person. It was based in Dublin, at the head oﬃce. During this workshop Team A
completed a short motivation survey (see Appendix A – A.4). Team B completed the
survey via e-mail. We have administered this survey with other software development
companies operating across geographic boundaries, see, for example, the case study
described in [24]. The survey is an adaptation of questions created by [50] designed
speciﬁcally to reveal what motivates practicing software engineers.
3.3 Data Analysis
We used a mixed methods analysis approach, where quantitative methods were used to
rate and aggregate the levels of motivation, and qualitative methods were applied to
explore themes in the semi-structured interview data, observations, and in the responses
to the open questions in the motivation survey.
Quantitatively, results were aggregated across individuals and teams based on a 5
point Likert scale to gain a measure of motivation. We also aggregated the responses to
the motivation questions in the survey. Qualitatively, we took an inductive approach,
and analyzed the responses to the open questions in Sections A3–A5 of the survey,
grouping the survey responses into themes using content analysis [51]. We also took a
deductive approach, by looking speciﬁcally for themes coming from the semi-structured
interviews and observations that related to autonomy.
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Results

We ﬁrst present results of team members’ self-reported motivation. As mentioned in the
previous section, at the end of each interview, interviewees were asked to rate their
motivation on a ﬁve-point interval scale (see Table 3). There is little diﬀerence of moti‐
vation between roles. Two developers reported “deﬁnitely high” motivation, two
reported “somewhat high” motivation, and four reported “neither low nor high” moti‐
vation. One product owner reported “deﬁnitely high” motivation, the other two “neither
low nor high” motivation. The two scrum masters and the two quality assurance team
members reported either “neither low nor high” or “somewhat high” motivation. Devel‐
opers seem to be more motivated after the introduction of scrum. However, once again
the Wilcoxon Signed-Rank test does not show this diﬀerence to be signiﬁcant
(p-value = .24). Location seems to favor the home oﬃce or the most remote locations
in North America (Canada and USA): each had a median motivation rating of “somewhat
high”, while North America also had a mode of “somewhat high”. Similarly, the home
oﬃce and North America both appear to have slightly increased motivation after the
introduction of scrum, but the Wilcoxon Signed-Rank test does not show this diﬀerence
to be signiﬁcant (p-value = .5 and .68 respectively).
Table 3. Team member motivation by role
Country
Scrum master /Project manager
Product owner
Developer
Quality assurance

Number
2
3
8
2

Minimum
3
3
3
3

Maximum
4
5
5
4

Median Mode
3.5
3&4
3
3
3.5
3
3.5
3&4

Table 4 summarizes the results from before and after the introduction of scrum.
(Note: three additional team members were hired after scrum was introduced). The range
of reported motivation ranges from “neither low nor high” to “very high” motivation,
both before and after scrum introduction - no-one reported low motivation. The most
common motivation level before the introduction of scrum was “neither low nor high”,
while after the introduction of scrum, motivation levels were evenly distributed among
“neither low nor high,” “somewhat high,” and “deﬁnitely high,” with some team
members reporting higher motivation, others reporting lower, and some reporting no
diﬀerence. This suggests that introducing scrum had a positive eﬀect on motivation (see
Fig. 1). However, comparing the before and after results using the Wilcoxon SignedRank test for diﬀerences between populations shows no statistically signiﬁcant diﬀer‐
ence (p-value = .4) between the motivation levels of team members that were present
before and after the introduction of scrum.
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Table 4. Team member motivation by location, before and after introduction of scrum
Location/Scrum stage
Ireland/before
Ireland/after
UK/before
UK/after
Nth America/before
Nth America/after

Rating
345
212
133
220
301
111
121

Total

Median

Mode

5
7
4
4
3
5

4
4
3.5
3
4
4

3&5
4&5
3&4
3
3,4,5
4

Fig. 1. Individual motivation before (left) and after (right) the introduction of scrum

Finally, experience does seem to affect motivation: the highest motivation scores were
reported by the team members with less than ten years’ experience (Tables 5 and 6,
Fig. 2). Comparing these less experienced developers to their peers with ten or more
years’ experience, the Wilcoxon Signed-Rank test does not show any difference in moti‐
vation before the introduction of scrum. However, after the introduction of scrum, the less
experienced developers did have significantly higher motivation (p-value = .04 for the
unpaired Wilcoxon test1 (Fig. 2).
Table 5. Team member motivation by experience
Years of Experience
<5 years
5–9 years
10–19 years
20+ years

1

Number
2
5
5
3

Minimum Maximum Median
3
4
3.5
3
5
3.5
3
5
3
3
5
3.5

Mode
3&4
3
3
3

We used the unpaired Wilcoxon test to compare two different samples, rather than pairs of
results from the same sample.
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Table 6. Team member motivation by experience, before and after introduction of scrum
Experience/Scrum stage
<10 years/before
<10 years/after
10+ years/before
10+ years/after

Rating
345
211
043
332
512

Total

Median

Mode

4
7
8
8

3.5
4
4
3

3
4
3&4
4

Fig. 2. Individual motivation after scrum implementation showing less than 10 years’ experience
(left) and greater than ten years’ experience (right).

5

Discussion

Examining our qualitative responses, looking at motivation levels, some participants
divided their level of motivation according to current role and current project. Three
gave a measure of their personal level of motivation: two stating it was ‘very high’
(Respondents 1 & 4), and one ‘somewhat high’ (Respondent 6). In contrast when rating
their motivation on current project, three responded ‘somewhat high’ (Respondents 1,
5 and 6). This shows a slight shift from ‘very high’ personal motivation, to lower moti‐
vation in this particular project. The two that gave a general overall level of motivation,
stated their motivation level was ‘neither high nor low’ (Respondents 2, and 3).
One of the attributes presented as a positive for agile software development, within
which scrum is a technique, is that teams have more autonomy than in plan-driven e.g.
waterfall development [16]. In our study, we observed that less experienced developers
(‘Developers’ in tables in Sect. 4) have increased levels of motivation – each one
returning a ‘somewhat high’ (4) or ‘deﬁnitely high’ (5) level. The numbers are small,
and there is no signiﬁcant diﬀerence in motivation levels before and after the introduc‐
tion of scrum. However, if we observe the more experienced engineers, we note that the
majority returned “neither low nor high” (3) levels of motivation after scrum introduc‐
tion. We also note that the Ireland/England/Wales teams registered lower levels of
motivation than the Ireland/Canada/USA team.
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One possible reason for the lower motivation among the more experienced devel‐
opers might be due to these developers having less autonomy than would normally be
found in an agile environment. Our ﬁndings showed hints of issues concerning autonomy
in responses from two more experienced respondents. They described issues like “being
overruled by seniors” and “team decisions disregarded by higher management.” This
may be GSD, location, company or scrum-speciﬁc. In their paper, in which they studied
a diﬀerent global company, [24], noted that ‘autonomy’ was not a motivator expressed
in survey responses. This may also be the case here, and warrants further investigation
to understand whether GSD software engineers demonstrate diﬀerent motivators than
those working in co-located situations.
In contrast, the more junior members were comfortable with their dependence on
senior developer inputs in the planning. One of the Canadian developers on Team B
reported that all of his code had to be reviewed by a senior developer in Dublin,
suggesting a lack of autonomy. Yet the same developer said that “checks and
balances” and “more communication” which are hallmarks of scrum, result in a “better
product at the end of the sprint”, suggesting that he did not perceive a mismatch between
his ideal and actual autonomy.
This reﬂects a healthy attitude as noted in earlier work with a high performing agile
team where decisions were made by consensus, and when asked about what drives down
performance, the high performing team members responded ”developers wanting to do
things the way they want to and not listen to anyone else” [53]. Developers in our sample
were exhibiting similar behaviour to those developers in the high performance team.
Another factor regarding motivation within scrum teams is the customer. One devel‐
oper, based in Wales, stated that she feels “very motivated now”, despite diﬃculties due
to customer dynamics as they “sometimes neglects the important tasks at hand”. Another
developer who rated their motivation as “somewhat high” was concerned that he had to
“humour every single request no matter how obscene”. The participants who rated their
motivation as “neither low nor high” liked the idea that they do not have to deal with
customers, and so possibly enjoyed a level of autonomy where they were allowed to
focus their own programming activities.
Other reasons for high motivation were cited, for example, a senior developer in
Dublin mentioned intellectual challenge “To be honest as long there is new stuﬀ to do
or new task to do it [the process] doesn’t matter. So, it’s very high.”
Finally, a comment from one experienced Team A member sheds light on what might
be the true reason for some of his lack of motivation. Describing Team A’s role as
maintainers of the core codebase, this person said: “It has to be done, but nobody else
wants to do it.” Maintenance tasks have been found to be de-motivating [11], and may
even be overlooked in process improvement activities [52].
These results support our hypothesis that software engineers in GSD teams do not
perceive a lack of autonomy nor reduced motivation stemming from it even when they
appear to have less autonomy than is generally expected in an agile environment. It also
supports the idea that engineers who persist with GSD are less negatively aﬀected by
aspects of GSD than other engineers [24].
Clearly these observations are based on limited evidence, and there may be several
other factors that are inﬂuencing the levels of motivation that we are not currently
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measuring, or may not be able to measure. However, our study starts to build a hypothesis
where the global software engineer has an awareness of the dependence they have on
their team members and management, and are not so concerned with a lack of autonomy.
It could be that autonomy alone is not suﬃcient, and that it needs to be matched by
creativity, identity and variety. Perhaps the more experienced software engineers in our
sample were not able to be creative, and their work lacked variety. Identity in terms of
recognition for a task well done can lack visibility outside the team, a problem we
identiﬁed in an earlier study when analysing motivation in a high performing team [37].
This also supports the ﬁndings in [24] in which creativity, construction, and making a
contribution was by far the most prevalent motivation factor mentioned across the
sample of experienced engineers. Do these results support our hypothesis that software
engineers characteristics are changing? If our hypothesis is correct, then, in addressing
our research question, a perceived lack of autonomy may be less important to the global
software engineers in our study.
It could also be that the level of autonomy which exists in co-located scrum is not
evident in GSD teams. [24] also identiﬁed in their previous study that 11 software engi‐
neering motivation factors did not exist in the GSD team they studied. One of these was
autonomy. The study presented in this paper is also pointing in this direction. However,
amongst the many answers to the open motivation and de-motivation questions, very
few related to autonomy. The participants who rated their motivation as neither high nor
low liked the idea that they do not have to deal with customers and possibly enjoyed a
level of autonomy, where they were allowed to get on with their own programming
activities. But this is just conjecture at this stage. What it does say is that we need to restructure our motivation questionnaire to focus on those factors which may not be present
as motivators for GSD software engineers.
Our motivation survey results for Team A reveal further potential reasons for their
lower levels of motivation. Firstly, focusing on the second section of the survey “What
motivates you?”, some respondents slightly misunderstood question 6, in that they
divided their motivation levels according to their current role (personal level), and the
motivation in working on the project. This error was actually revealing, and suggests
that we need to re-design the survey in future. The motivation in working on the project
was slightly lower than their personal levels of motivation (this is consistent with the
semi-structured interview ﬁndings), supporting the idea that they don’t get intrinsic
motivation from undertaking maintenance tasks (which is core to their work) or that
there are certain pressures on the current project that is reducing their motivation.
Looking at the responses to the open questions on what motivates this group, their
answers support previous research, in that intrinsic motivations are what attract them to
software engineering as a profession. Factors include making a diﬀerence, problem
solving, constructing something from nothing, and learning something new.
The participant, who gave a very high level of motivation rating, noted that the Team
and Support were important to them. Respondent (5), was very aware of the dependence
on senior developer inputs into the planning – and found this de-motivating since a lack
of input in planning breaks the sprint. This respondent was suggesting that they needed
more support from the senior developer, rather than working alone. This is re-iterated
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when they suggest that involving other senior developers into the sprint grooming
planning was an issue. Respondent 5 had a ‘somewhat high’ level of motivation.
We are aware that in previous studies, e.g. [54], there has been some discussion around
scrum and agile methods offering “no advice on how shared leadership could be imple‐
mented”. There is a possibility that these teams need guidance on how this should happen
within the context of agile implementation. Indeed, in their research, [55] concluded that
there is a need for team leaders to have development programs “aimed at developing
capabilities for adaptive switching of achievement priorities, and for effectively commu‐
nicating changing goal priorities”. The introduction of scrum in the versatile business and
software development environment in which OptiManage operates.
5.1 Threats to Validity
We note that our study has limitations which threaten the validity of our conclusions.
Our 5-point measure for motivation was only used once during the study period.
However, we asked 15 team members at diﬀerent levels, and have supplemented their
answers with qualitative research which has given insight into why those studied
presented the speciﬁc answers.
Also, we did not have a direct measure of autonomy. Because scrum implementation
is expected to introduce autonomy into teams [16], we assumed this would work also
for global software development teams. This, of course, raised the additional question
for us to study – in global software development teams, does scrum provide autonomy
to team members? We also note that the study participants were from one company, and
therefore, this factor may be company related. However, our research to date provides
no evidence to support this. Given that our study consisted of only ﬁfteen subjects, we
have not generalized our ﬁndings.

6

Conclusion

Prior research has shown that software engineers who are motivated deliver higher
quality software [11], are more innovative [19], more successful [20] and less prone to
attrition [14]. Companies, including those with GSD teams, are adopting agile methods
[56] in an eﬀort to realize beneﬁts such as increased productivity, innovation, and
employee satisfaction [32]. However, agile methods were originally designed for small,
co-located teams [25, 26], and require signiﬁcant autonomy to be fully deployed [16].
Following this study, we have identiﬁed a number of questions which we need to
consider:
Why are there apparent diﬀerences in motivation between the two teams? To uncover
this, we intend to administer the motivation survey developed by [50] to all project
groups (currently only Teams A and B have completed the survey). We would like to
identify whether this eﬀect is company speciﬁc, or whether there is a possibility that the
autonomy expected from scrum implementation is lessened when it is implemented in
global software development teams.
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Could gender diﬀerence be a factor in motivation? We have not split the results by
gender, but 33% of Team A was female developers and 22% of Team B were female.
While this is a higher percentage than often seen in software development teams globally
(~10%), given that it is now realized that women have diﬀerent requirements than men
in work situations, it would be interesting to investigate this further.
Are the software engineer motivation factors identiﬁed in [24] diﬀerent for software
engineers who are co-located and software engineers working GSD teams? This
requires the distribution of motivation surveys developed by [50] to co-located and GSD
teams in multiple countries. In doing this, there needs to be account taken of other
potential factors, such as type of work being completed, culture and responsibility of
the person completing the survey.
When implemented in GSD, does autonomy exist to a lesser extent than when imple‐
mented in co-located teams? Again, a detailed study is needed, supported by the devel‐
opment of a measure of autonomy to compare against motivation level.
Our study has found little evidence to suggest there is a diﬀerence in motivation
between members of agile teams, and those in teams employing plan-driven develop‐
ment. Our research has shown that motivation diﬀerences related to experience, intel‐
lectual challenge and contributing to a valuable product.
Scrum emphasizes “self-organizing teams” that decide among themselves the best
way to achieve their objectives. As such, we expected that motivation would be higher
after the introduction of scrum due to higher autonomy. We found, however, that the
diﬀerence in motivation levels before and after the introduction of scrum was slight and
not statistically signiﬁcant. Instead, there was a signiﬁcant diﬀerence in the motivation
levels of experienced team members, which were lower than less experienced members.
We speculate that this is due to the absence of other motivators that are important to
senior-level software engineers. We conclude that, while autonomy is an important
motivator, it is not suﬃcient on its own, and that the implementation of scrum within
GSD may not provide the autonomy level expected and seen in co-located teams.
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Appendix A: Interview Protocol
A.1 Demographics
(1)
(2)
(3)
(4)
(5)

Time at OptiManage.
Time on current project.
Current position.
Current location.
Previous position & company.
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(6)
(7)
(8)
(9)
(10)
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Total development experience.
Total domain experience.
Education and formal qualiﬁcations.
Gender.
Nationality.

A.2 Motivation Rating
For the next two questions, rate your motivation on the following scale: Very low,
Somewhat low, Neither low nor high, Somewhat high, Very high
(1) How would you rate your motivation now?
(2) How would you rate your motivation prior to introduction of Scrum?
A.3 Project
(1)
(2)
(3)
(4)
(5)
(6)

How would you describe your current project?
How would you describe your project’s current domain?
What is your role?
Have you met any of your remote colleagues?
Does geographic separation hinder the project?
Why do you think OptiManage is employing distributed devel-opment for this
project?
(7) Have you had any training in Agile methods?
(8) Have you had any training in distributed development?
A.4 Process
(1) Describe your dev process.
(a) How do devlopers test changes?
(b) How are builds created for QA?
(c) Is build machine a bottleneck?
(d) How does “outside of sprint” work?
(e) Are there separate QA tasks?
(f) Are spikes time-boxed? How is eﬀort accounted for?
(g) Is sprint too short?
(h) Does the Product Owner ever make estimates?
(i) What is the [important customer] button?
(j) Who is [Chief Architect]?
(2) Does the application domain restrict the process in any way?
(3) How would you describe the previous process (before Scrum)?
(4) What advantages does Scrum oﬀer over that process?
(5) What advantages did the previous process have over Scrum?
(6) What is working well with Scrum?
(7) What is not working well with Scrum?
(8) What obstacles exist that prevent Scrum from working well?
(9) What is the best aspect of Scrum?
(10) What is the worst aspect of Scrum?
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(11) If there was one thing you could change, what would it be?
A.5 Motivation
1. What aspects of your work in software engineering do you get most satisfaction
from?
2. What makes you stay working in software engineering?
3. What factors attracted you to work in software engineering?
4. What makes software development worthwhile to you?
5. What do you plan to do when you have completed your current project?
6. On a scale of 1 – 5 how motivated are you in your current role and project? (1 = very
low, 2 = somewhat high, 3 = neither high nor low, 4 = somewhat high, 5 = very
high).
7. If you didn’t answer 5 to the previous question, what do you think could improve
your motivation?
8. Are there any aspects of your job that you ﬁnd de-motivating? If so, please list the
top three here.
9. Please add any ideas you have here about motivating or de-motivating aspects of
your job. (Note: motivating aspects of your job relate to things that you do for reasons
of personal fulﬁllment. De-motivating aspects are constraints that are external to you
and outside your immediate control).
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