Chapter 10
Motivating Software Engineers Working
in Virtual Teams Across the Globe

Sarah Beecham

Abstract The motivation of software engineers affects the quality of the software
they produce. Motivation can be viewed in terms of needs. The key need for a
software engineer is to ‘identify with their task” which requires being given a task
that is challenging and understanding the purpose and significance of the task in
relation to the complete system being developed. Software engineers’ needs are
complex — they also require regular feedback, trust, appreciation, rewards, a career
path, and sustainable working hours. Furthermore, amongst other fixed environ-
mental factors, these motivators require sensitive tuning in line with a software
engineer’s personality and career stage. Creating this personality-job fit is not easy
in a co-located environment, so how can project managers motivate teams of
individuals distributed across the globe?

This chapter reflects on some of the motivational issues that managers of virtual
teams may encounter. Some background theory is presented for a deeper under-
standing of how to manage team motivation. Recommendations are drawn from a
case study where issues raised by practitioners working in virtual teams serve to
highlight and magnify known motivational issues. Project managers play an impor-
tant part in software engineer motivation. If they can create a working environment
that motivates individuals in the team, they will find that team members are more
likely to turn up to work, are less likely to look elsewhere for employment, will
work harder to meet deadlines, will take more pride in their work, and will share
their knowledge, concerns, and ideas for innovation.
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10.1 Introduction

This chapter explores how to motivate a software engineer working in a virtual
team. To answer this question, some general motivation theories are introduced that
are relevant to software engineer motivation in a global setting. Since motivating
practitioners is likely to lead to improved quality of the software product
(McConnell 1996; Verner et al. 2014) and development of software is increasingly
a global effort (Chaps. 9 and 12), examining how to motivate software engineers
working in globally distributed teams should be of interest to software development
practitioners.

Although motivation is a well-researched area, existing theories have not kept
pace with today’s software engineering climate. The twenty-first century has seen
radical changes in both the working environment and the demands made on the
people employed to undertake the work. The move towards developing software
globally has been rapid, requiring engineers to work in teams around the clock, with
mixed values and cultural styles. It is clear that global software development (GSD)
is here to stay, despite the risk it poses to motivation (Frey and Osterloh 2002).

GSD can require software engineers to work on sites hundreds or even thousands
of miles away from their virtual team mates, where members of the same team may
never meet in person. Engineers may also have to cope with time zone differences
between sites that constrain the ability to communicate in real time and can lead to
delays and frustration, or to working antisocial hours. Other barriers emerge such as
cultural and linguistic differences between team members who may need to discuss
complex technical issues (Noll et al. 2010; Shah et al. 2012; Monasor et al. 2013).
Add to this mix a backdrop of tight deadlines, centralized budgetary controls, and
requirements for high-quality software. It is clear from this short summary that
GSD places unique and extreme demands on the engineer. While existing theories
of motivation do not account for the complexities introduced when working in
distributed teams, fortunately we have a wealth of empirical research we can draw
on to help identify how, where and what motivation means in this context. This
chapter draws on theories of motivation and maps these to empirical findings of
work undertaken in GSD.

The growth of agile practices (see Chap. 11), shared responsibilities, and flat
organisational hierarchies have all contributed to our understanding of how to foster
motivation. For example, Beecham et al. (2008) and Franga et al. (2012) found that
agile principles generally meet software engineers’ motivational needs, with a few
exceptions. However, recent work also suggests that too much freedom and ad hoc
arrangements can work against software engineer motivation (Fernandez-Sanz and
Misra 2011). This seems to contradict the open source and inner source software
development paradigms that are gaining in popularity and impetus (Chaps. 13 and
14 relate). The authors of Chap. 14 discuss how software engineers, when adopting
OSS practices, are likely to be the recipients of many types of rewards—shown in
this chapter to be important intrinsic motivators. In OSS, self-selecting volunteers
come together to create their own communities and expend effort to produce high-
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quality and useful software. It is not surprising that researchers look to these
environments to learn about motivation since contributors appear to be motivated
by some internal impetus not necessarily associated with financial reward (Ye and
Kishida 2003; Roberts et al. 2004; Riehle 2007).

Having read through this chapter, the reader should come away with a basic
understanding of some organisational and motivation theories (Sect. 10.2), a feel
for whether software engineers are likely to have distinct personalities of their own
(Sect. 10.3), and an understanding of how to motivate software engineers in a
virtual team setting through a case study example presented in Sect. 10.4. Sec-
tion 10.5 maps Global Teaming practices to motivational factors. Section 10.6
discusses the case study example in the context of some motivation theory. Sec-
tion 10.7 concludes the chapter with a summary of software engineer motivation
in GSD.

10.2 Motivation Theory

There are techniques managers can apply that will motivate employees to work
harder, and increase their commitment to the organisation. Creating the right
conditions can also stimulate innovation (Frey and Osterloh 2002). However,
perhaps the reason that there are well over 100 theories of motivation (Petri and
Govern 2012), is that no one theory truly reflects how people are motivated. At best,
each theory provides new insights into what is a highly complex area (da Silva and
Franca 2012).

Classic motivation theories can be broadly classified as either ‘content’ or
‘process’ theories. Content theories include Maslow’s hierarchy of needs (1954),
Herzberg et al.’s two-factor theory (1959), and McClelland’s needs theory (1961).
These content theories assume a “complex interaction between internal and exter-
nal factors” and explore “the circumstances in which individuals respond to differ-
ent types of internal and external stimuli” (Bassett-Jones and Lloyd 2005). Process
theory, on the other hand, describes motivation as “a sequence or process of related
activities” (Hall et al. 2009). Exponents of process theories include Adam’s (1963)
equity theory, Vroom’s (1964) expectancy theory, Skinner’s (1976) stimulus-
response theory, Locke et al.’s (1968) goal setting theory, and Hackman and
Oldham (1976) and Couger and Zawacki’s (1980) task design theories. This chapter
focuses on the process theories relating to work design and job characteristics
(Hackman and Oldman 1976; Couger and Zawacki 1980), where task variables
are explored in a GSD context. Also, Herzberg’s (1959) two-factor content theory
(motivation-hygiene theory) is discussed since the external environment (a hygiene
factor) is an integral part of GSD.

Motivation theories try to explain the conscious or unconscious decisions people
make to expend effort or energy on a particular activity. Handy (1993) encapsulates
many of these process theories in his ‘motivation calculus,” which expresses
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A software engineer with a strong need to learn is given a problem-solving

task that promises to expand his or her knowledge and skill-set. The effort

the engineer is prepared to expend on the task will depend on the degree to

which he or she

a) believes that solving the problem will lead to increased knowledge

and skills (expectancy that the need will be satisfied) and

b) having completed the task, finds that the resulting increased knowledge

and skills satisfy the learning needs (instrumentality of the satisfied need).

Fig. 10.1 Example scenario of motivational elements adapted from Handy (1993)
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Fig. 10.2 Motivation calculus inspired by Handy (1993) (a) Motivation cycle (b) Example
decision-making mechanism

motivation in terms of needs, results that satisfy needs, and effort' expended to
achieve those results that satisfy the needs. The calculus demonstrates that the level
of effort a person is willing to expend on a task is linked to how the person feels that
effort will be rewarded; if the person values the expected reward, they will increase
the effort accordingly. If the result fulfills a need and the experience is positive, it
will feed into the person wanting to expend energy again on similar need-related
tasks, and so the cycle continues. The re-enforcement cycle is explained in the
example in Fig. 10.1 and summarised in Fig. 10.2.

Figure 10.2 indicates that it is tapping into the strength (or salience) of the need that
will determine how to motivate the engineer. For example, looking at Fig. 10.2 (b),

UEffort is just one of the E’s in the calculus; other E’s include energy, excitement, enthusiasm,
emotion, expenditure of time, expenditure of money, and expenditure of passion.
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motivation can break down if the problem-solving task does not lead to enhancing
the skill set as this will not satisfy the need to learn. Alternatively, the motivation
cycle is broken if an enhanced skill set does not satisfy the need to learn. The need
and how to satisfy that need will vary from person to person. Individual characteristics
play an integral part in motivation theories.

It is the mapping of the individual need to the type of job that forms the basis for
the ‘job characteristics theory’ (JCT) also discussed in this chapter. Section 10.3
considers the individual personality traits and characteristics of the software engi-
neer—this is perhaps the Holy Grail, as if we can find common traits in people
attracted to the software engineering profession, it will ease the task of motivating
engineers.

10.2.1 Motivation as a Social Process

While Handy’s approach is useful in capturing motivation, understanding can be
broadened by viewing motivation as part of a social process. This complementary
social process dimension relates strongly to the context of software engineers who
must work together in teams and interact. Motivation as a social process defines
how people join, remain part of, and perform adequately in a human organisation
(Huczynski and Buchanan 1991). The global organisation is a social arrangement
comprising members who are motivated to join, to stay, and to perform at accept-
able levels. It is within a social context that teams working remotely are encouraged
to work harder and more effectively. Some research suggests that social interaction
itself can be motivating (Petri and Govern 2012). Self-motivation is just one factor
that drives an individual to join an organisation, to stay, and to perform at accept-
able levels. The other characteristics are discussed in Sect. 10.3. The increase in the
use of social media in GSD (see Chap. 16) reflects the growing need for members of
distributed teams to collaborate via informal channels.

10.2.2 Rational-Economic Needs

Scientific management research, conducted in the 1940s, asserted that dividing
work into structural units and offering monetary incentives would motivate indi-
viduals to increase their productivity. Frederick Taylor (1947), a key proponent of
the scientific management movement, introduced the rational-economic needs
concepts of motivation that he believed would lead to work being more satisfying
and profitable. Taylor hypothesised that workers would be motivated by the high
wages that they earned by working in the most efficient and productive way. Taylor
was preoccupied with finding the most efficient methods and procedures for
coordination and control of work, a goal shared with today’s global software
development managers. Key principles of Taylor’s approach include the division
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of labour, the sharing of responsibility between management and workers, knowl-
edge sharing, and carrying out work in a prescribed way. It appears that Taylor
anticipated the need for a work environment suited to automation. Taylor’s vision
can also be mapped to GSD and other product management approaches since
dividing up processes into discrete, unambiguous pieces eases task allocation and
sharing among developers working in virtual teams. Chapter 9 discusses how to
allocate tasks in distributed and global development to maximize team cohesion
and minimize coupling.

Initially, the effect of the introduced changes raised productivity and employee
wages by 60 % (Huczynski and Buchanan 1991). However, despite increased
output and monetary rewards, there was a strong reaction against scientific man-
agement methods from employees (Mullins 1993). Taylor’s design of fragmented
tasks was boring and called for a low level of skill. Requiring low levels of skill
allowed the management to treat people as pure resources that could easily be
replaced. In line with this, managers could reduce wages and ignore the psycho-
logical needs of the employees who had little opportunity to give feedback,
experiment or make changes. These factors resulted in Taylorism in its strictest
sense becoming obsolete with the term “scientific management” falling out of
favour fairly soon after its introduction.

Paradoxically, even though we are aware that Taylor’s methods do not work in
the long term, today’s managers of distributed teams seem to be reintroducing some
of these practices. In terms of division of labour, one model is that testing gets
outsourced to low-labour cost countries, design is undertaken in the onshore office,
and coding is performed in satellite locations. Also, decision making can be the
province of the centralized managers, where the needs of those working remotely
are not necessarily represented in the organisational process.

In summary, Taylor’s approach reflected the spirit of the times in the 1940s, a
time of industrial reorganisation, new forms of technology, and the emergence of
large complex organisations. We now find ourselves again in a phase of industrial
reorganisation, with even more complex work structures in the form of globally
distributed software development. Work patterns have changed largely due to new
forms of technology, especially concerning methods of communication. Perhaps for
this reason elements of Taylor’s approach have not died out, a sentiment shared by
academics who proclaimed in the early 1990s that “Taylorism is alive today”
(Huczynski and Buchanan 1991). More recently, researchers Kennedy and Nur
(2012) note that prescriptive practices associated with Taylorism continue to rise.
Engineering work is now highly controlled by procedures and the increased need
for senior management approval. This has implications for motivation as “so long
as the Taylorist paradigm persists, the organisational aspiration to create a high
commitment culture is likely to prove elusive” (Bassett-Jones and Lloyd 2005).
However, it could be that it is the high employee turnover and subsequent low
knowledge retention that drive the need for regimented processes (Kennedy and
Nur 2012).
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10.2.3 Motivation Theories for Software Engineering

Given that motivation is important, and that looking at people as machines that will
do repeated work ad infinitum (even for good pay) is not a panacea, we now move
away from the scientific management view and go to an approach where it is the
people within the organisation that matter most.

Organisational theory records several approaches and models of motivation,
many of which have been applied in software engineering research (Hall
et al. 2009; Sharp et al. 2009). This chapter focusses on two theories that stand
out amongst this group as being particularly relevant to motivating people who
work in global software development teams: firstly, the content theory expounded
by Herzberg et al. (1959)—the two-factor theory- and secondly, the process theory
according to Hackman and Oldham’s (1974) job characteristics theory (JCT) and
adapted by Couger and Zawacki (1980) for software engineers. A brief definition of
these theories is given next, along with why they might, even after 40 plus years,
support the management of virtual teams.

Herzberg’s two-factor theory: In 1959, Herzberg and his collaborators isolated
two different factors that influenced motivation and satisfaction at work. One set of
factors, classified as ‘demotivators’ or hygiene factors, are those that, if absent, can
reduce motivation; these extrinsic factors are concerned with the work environ-
ment. However, to motivate employees to give their best, the focus must move to a
different set of factors, classified as ‘motivators’ or intrinsic factors relating to the
task itself.

The work of Herzberg is pertinent to global software development, since moti-
vation (and demotivation) factors are viewed in terms of external influences and
internal influences, even though the theory was developed over 50 years ago.
However, there is some controversy as to how factors are classified, “largely
because of the assertion that there was a weak correlation between financial reward
and job satisfaction” (Bassett-Jones and Lloyd 2005). Herzberg classifies financial
rewards as a hygiene factor, suggesting that inadequate financial reward can
demotivate—and that beyond a limited threshold, money cannot motivate.
Although classifying factors as either hygiene or motivators can appear contrived,
it is helpful for the purpose of identifying how GSD factors may demotivate. Also,
it is helpful as there might be some hygiene factors that are outside the control of the
project manager. Of note is that demotivators are not the opposite of motivators;
demotivators and motivators are distinct groups of factors.

Job characteristics theory: According to Beecham et al.’s review of the moti-
vation literature (2008), Hackman and Oldham’s (1974, 1976) job characteristics
theory (JCT) is the most applied theory in software engineering. This process theory
views the work itself as the main motivator, where given a set of personal needs, a
person will only be motivated if these needs are matched by the job. The JCT model
reflects the relationship between job characteristics, psychological states, and
personal work outcomes. The JCT was extended by Couger and Zawacki (1980)
to fit the software engineering context. The associated data collection tool, the Job
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Diagnostics Survey (JDS), was developed to quantify an individual’s person-job fit.
Once quantified, motivation levels can be compared across individuals, across
organisations, and across studies. As shown in the investigation into Herzberg’s
hygiene factors, global software development can involve environmental factors
outside the control of the project manager. The importance, therefore, of the person-
job fit seems particularly pertinent to our solution. The person-job fit for GSD is
considered later in this chapter.

10.3 Characteristics of a Software Engineer

As noted in the Section on motivational theory (Sect. 10.2), there is no one-size-fits-
all solution to motivating software engineers since motivation depends on individ-
ual needs and personality. Findings are derived from an in-depth systematic liter-
ature review of software engineer motivation (Beecham et al. 2008). A section of
the motivation review was dedicated to studies that looked specifically at types of
people attracted to the software engineering profession as opposed to what moti-
vates them to stay in the profession, to do better work, etc. As a result, some
characteristics appear similar to motivators, even though they came from a different
strand of research. The original rationale for conducting the research into the
characteristics was to assess whether software engineers are somehow different to
professionals in other domains. Because, if there is no difference, we could argue
that we do not need a separate study and model of motivation for software
engineers; we could draw on the existing models and theories of motivating people
in the workplace, some of which have been discussed in the previous section. On
balance, 73 % of studies of software engineers indicated that software engineers do
form a distinct identifiable occupational group (Beecham et al. 2008). This finding
indicates that studying motivation for software engineers as a separate profession
could benefit the managers of software engineers and researchers.

Figure 10.3 shows how controls and mediators will shape a software engineer’s
characteristics.

A systematic literature review of 92 separate studies relating to software engi-
neer motivation (Beecham et al. 2008) observed that a software engineer’s charac-
teristics are formed by two factors: their internal make-up (termed ‘control factors’)
and external factors (termed ‘moderators’). Control factors define innate personal-
ity. Although personality will have an influence on the characteristics of a software
engineer, defining personality types goes beyond the scope of this chapter. For
readers interested in knowing more about this dimension, Chap. 4 gives an in-depth
description of personality and how to assess different personality types. Modera-
tors, on the other hand, are discussed briefly since they are understood to change the
strength of certain characteristics.

The moderators identified in Beecham et al. (2008), listed in Table 10.1, have
particular significance in a global, virtual team setting. Although they can be
outside the control of the manager, they still need to be acknowledged as important
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(The Software Engineer)

Control Factors
(Internal)
e.g. Personality

Moderators
Software Engineer (External)
Characteristics e.g. Career stage
(Listed in Table 10.8) Role
Responibilities

Managerial/technical
leanings
Innate ability

Determine the characteristics Moderate strength of each
of an individual characteristic

Fig. 10.3 Model of software engineer characteristics adapted from Beecham et al. (2008)

to the individual. For example, although an individual’s career stage, age, and the
state of the IT profession are fixed, they may all influence how to motivate the
individual.

Also, the culture of the individual or given setting has been identified as
problematic in many GSD studies, for example, Olson and Olson (2004), and is
often labeled as a barrier to successful communication (Noll et al. 2010). However,
managers can take advantage of a mixed cultural team for enhanced creativity,
innovation, and holiday cover (Deshpande et al. 2010).

Promotion prospects are also seen as moderating a software engineer’s charac-
teristics. For example, Johnson et al. (2010) found a significant positive correlation
between an employee’s promotion focus and affective commitment. Promotion
prospects are a poorly studied area in GSD research and may as a result be
overlooked as an important motivator. Translating this moderator into a GSD
context highlights the need for software engineers working remotely to have a
clear career path and promotion opportunities. All factors listed in Table 10.1 are
likely to moderate the strength of a software engineer’s characteristics.

Of the many software engineer characteristics identified in the literature (con-
sidered in relation to GSD later in this chapter in Table 10.8), growth-oriented,
introverted, and need for independence were the most cited. However, some
characteristics contradict each other, such as ‘introverted’ with a low need for
social interaction, and ‘need to be sociable and identify with a group or organisa-
tion’. The view that software engineers are introverted reflects findings from the
many studies coming from Couger and colleagues who measured the social needs
strength of engineers (Couger and Zawacki 1980) in their Job Diagnostics Survey
(for a full list of sources, see Beecham et al. 2008). This view is not universal, as
seen in the body of more recent research that identified software engineers as
sociable people (Beecham et al. 2008). Certainly the need for software engineers
to communicate and relate to others is crucial in a GSD context. The new software
engineer profile may therefore reflect the changing demands of the role.
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Table 10.1 Software

g Career stage (age and experience)
engineer moderators

Culture (relating to national culture)

Job type/role/occupational level

State of IT profession (snapshot of evolutionary process)
Type of organisation (e.g., promotion opportunities/rules)

AR S

Figure 10.4 shows the relationship between characteristics, controls and moder-
ators (given in detail in Fig. 10.3), and motivators and outcomes. The level to which
the needs (defined by a software engineer’s characteristics) are met by the motiva-
tors will impact on tangible outcomes. For example, Hall et al. (2008a, b) found a
positive correlation between software engineer motivation and employee turnover,
and Verner et al. (2010) found a positive correlation between motivation and
software engineering/management agreements on project success.

In summary, this section reflected on the characteristics of software engineers
and whether they have any common characteristics. Understanding that engineers
are likely to have some distinct traits should help managers to motivate their
software development teams. The studies included in the motivation review (Bee-
cham et al. 2008) did not consider the extra complexity of working in a distributed
environment. The characteristics in a GSD context are considered in Sect. 10.6. The
next section places all the 22 motivating factors identified in the review in a GSD
context through an empirical mapping study.

10.4 Software Engineer Motivation in GSD—A Case Study

This section examines how software engineers’ needs are likely to be affected by
GSD. A case study conducted during 2010-2011 is used as an example of how
virtual team behaviour may inhibit or strengthen software engineer motivation.

The case study is based on a GSD organisation that distributes its software
development activities across several sites and countries. The organisation has its
central office in Ireland and develops bespoke software for the financial services
sector. It is a medium-sized organisation with approximately 200 employees. For
reasons of confidentiality and anonymity, this organisation is referred to as “GSD
Corp.” GSD Corp offshore much of their development activities, but maintain a
large team of practitioners in the central office who work mainly from 9 AM. to SpMm,,
5 days a week. This team develops their core product, manages the off-shore teams,
and tests the bespoke software. The offshore teams are more focussed on require-
ments gathering and product deployment. Offshoring is undertaken for three key
reasons: firstly, to extend their customer base; secondly, to work closely with their
customers; and thirdly, to hire excellent technical talent in low-cost countries. All
development comes under the organisational control of GSD Corp. The purpose of
conducting the case study was to examine the processes used by GSD Corp to
develop their software.
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The Software Engineer Motivators Outcomes

- Absenteeism
- Job retention
- Software quality
- Productivity
- Commitment
- Innovation

Extrinsic and
Intrinsic Factors
relating to
software
engineers

Controls (personality etc.),
Moderators (age, state of
profession, etc.)

Fig. 10.4 Model of software engineer motivation adapted from Beecham et al. (2008)

Onshore and offshore opinions and lessons learned were solicited through a
series of in-depth interviews that provided insights into where GSD processes might
be improved. To gain a full picture of day-to-day work patterns, two projects were
studied, one of which had just been completed, and the other was still in progress.
Twenty-four employees performing various roles in the development process based
in four different countries (Ireland, USA, South Africa, and Australia) were
interviewed using the same set of semistructured questions. Each employee was
interviewed for 1-2 hours, on a one-to-one, confidential basis. All interviewees
worked in a distributed environment. Detailed notes were taken during the inter-
views, which were also recorded and later transcribed verbatim. A cross section of
roles was interviewed in the sample, including technical and business consultants,
quality assurance, project managers, project leads, solution architects, technical and
business stream leads, and programme manager.

The detailed notes and analysis of interview transcripts presented a full picture
of how GSD Corp operates across its several sites. The findings presented in this
section are drawn from a subset of responses to direct and indirect interview
questions that related to motivation. Direct questions included “how motivated
were you in your project?”, “was your project a success or highly challenged?”,
“how do you define project success?”. Indirect questions tackled the problems and
challenges the interviewees experienced in conducting their day-to-day tasks work-
ing in a virtual team, as well as discussing what excited them about their work.
Using a qualitative, content analysis approach (Krippendorff 1980) similar to that
used in Noll et al. (2011), responses were categorised according to whether they
highlighted a challenge or a solution to a given problem, as well as advantages and
disadvantages of working in virtual teams.
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Table 10.2 Extrinsic motivators enhanced by virtual team practices

Extrinsic factor Virtual team practice (drawn from case study)
Working in a successful ~ Spreading the business into new markets was seen as a good business
organisation model. Operating in different countries was linked to
organisational success.
Job security/stable None of the employees interviewed felt insecure. They knew that
environment good engineers where in short supply and did not feel that their

jobs were under threat, despite the financial climate.

10.4.1 Case Study Results

The preliminary results shown in Tables 10.2, 10.3, 10.4, and 10.5 map case study
findings (such as advantages and disadvantages of working in a virtual team) to
motivational factors drawn from the literature (Beecham et al. 2008). Extrinsic
factors are presented separately as it is likely that they will require a different
management approach to the intrinsic motivators that are concerned with the job
itself.

In the case study, two extrinsic factors were enabled by GSD: job security
(no interviewee felt their job was under threat) and the need to work for a successful
company (see Table 10.2). Some factors appear independent of whether employees
work in a co-located or virtual environment, such as having a feedback mechanism
in place. Factors that are likely to be equally difficult to achieve in virtual and
co-located teams are not covered in these tables.

However, the case study did reveal several motivational factors that appear to be
challenged as a result of working in a distributed team. Extrinsic factors (see
Table 10.3) such as poor working conditions (disruptive) and a poor work-life
balance (e.g., unpredictable working hours, extensive travel, and long commute)
can demotivate software engineers. GSD Corp’s poorly defined virtual team roles
weakened practitioner empowerment and feeling of responsibility. Ambiguous
roles and responsibilities can be problematic in a co-located environment, and
working remotely magnifies the problem. For example, a team lead working at a
remote customer site was undermined by senior management (working from a
different country and time zone) who decided to discuss on-site matters directly
with the customer (ignoring the team lead working in a predominantly customer-
facing role). Not only was this undermining for the on-site team member, it caused
confusion as to who is responsible for handling customer issues.

Considering issues directly associated with the job itself (shown in Tables 10.4
and 10.5), there were perceived differences in how employees were treated based
on where they were located. For example, a practitioner working offshore reported
that they sometimes missed out on training opportunities. Also, those based
remotely felt they did not have the same promotion prospects as the onshore team
since the remotely based senior management tended to see problems rather than
when the employee was doing a good job and there were fewer options in a small
organisation for internal promotion. Offshore teams felt that they worked longer
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Table 10.3 Extrinsic motivation challenged by virtual team practices

Extrinsic factor

Virtual team practice (drawn from case study)

Rewards and incentives (e.g., scope for
increased pay and benefits linked to
performance)

Good management (senior management sup-
port, team-building, good
communication).

Sense of belonging/supportive relationships

Work/life balance (flexibility in work times,
caring manager/employer, work location)

Requires objective measurement, and as such is

independent of location—however, making
sure that rewards are given to each employee
fairly across different locations may not be
achievable, e.g., some remote workers were
not able to take time off in lieu for working
long hours and overtime.

Becomes even more important when working

remotely—extra pressures, extra layer of
complexity requires experienced and confi-
dent managers to deal with unforeseen prob-
lems. A recurring theme was that remote
projects required experienced managers that
can communicate well with both customers
and all team.

Difficult to feel supported when your counterpart

might be sleeping during your core working
hours. However, the organisation had a strong
corporate culture, clearly communicated in all
interviews.

Extremely difficult to achieve, when there is a lot

of travel, working away from home (and
family), and keeping work hours down to core
times seems impossible. It was rare to hear any
reports of people working sustainable hours
when working remotely.

Employee participation/involvement/working Some experienced managers working remotely

with others

did not want to participate with the wider
organisation; finding interference from higher
management to be a negative influence. They
tended to want to be left alone to sort out their
customer facing issues. A fine balance needs
to be struck between participation and a
top-down style of management that imposes
the processes.

Appropriate working conditions/environment/ Working conditions specially affected remote

equipment/tools/physical space/quiet

Sufficient resources

workers. For example, when working onsite
with customers they often did not have any
influence on where they work, or how and
sometimes, when. They were not able to sep-
arate themselves from being on call to the
customer: there was a tension between dealing
with customer demands and their tangible
deliverables.

Resources were scarce in terms of people (indi-

viduals were stretched to fill the gaps).
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Table 10.4 Intrinsic motivation challenged by virtual team practices

Intrinsic factor Virtual team practice (from case study)

Development needs addressed (e.g. training Formal training, though offered centrally, would not
opportunities to widen skills) always be extended to those employees working
remotely. Many employees would have liked to
attend training programmes that were only made
known to them after they occurred, or when all
places were filled. Also, working remotely, they
were not able to take the time out for training,
which was not built into the development
schedule.
Technically challenging work The technical work may be less challenging if task is
highly specified, with reduced dependencies.
However, balancing the many responsibilities
and demands on time, and keeping both customer
and management happy was very challenging.
Identify with the task (clear goals, how task Working in a distributed fashion in some cases
fits in with whole) resulted in developers not seeing the bigger pic-
ture and how their part of the work fitted in with
the overall delivered product.
Employee participation/involvement/work- Members of the team may find it difficult to work
ing with others with others if they are in different time zones.
They can become disenfranchised or alienated.
Difficult to make their opinion heard if not
working physically together.
Career path (opportunity for advancement, There was a perceived lack of opportunity for
promotion prospect, career planning) advancement within the organisation—espe-
cially in an offshore role. Also in this SME, there
were a limited number of roles available. Indi-
vidual career plans to gain as much experience as
possible to improve their marketability with
external employers were met. Yet, even if
employee work experience and skills were
increased over time, they may leave the organi-
sation to reap the benefits of increased skills.
Making a contribution/task significance Working in a piecemeal fashion, e.g. just doing the
(degree to which job impacts on others). coding, or part of the coding, prevented the
developer from recognising how his/her part will
make a difference. Some were uncertain as to
whether software they are developing was used/

implemented.
Recognition (for a high-quality, good job  Universal recognition for a job well done is difficult
done to achieve when working remotely, where the

main reason for making contact with head office
might be to escalate a problem, or to check back
when some action needs to be granted permis-
sion, or expenses need to be paid. If all is going
well, then the practitioner ‘doing a good job’
may just be invisible.

(continued)
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Table 10.4 (continued)

Intrinsic factor

Virtual team practice (from case study)

Trust/respect

Equity

Empowerment/responsibility

Trust is a recognised problem in GSD and can cause
barriers to the development. Engendering trust is
difficult when teams may never have met face to
face, may not share a common language, and
may have different cultures. This however did
not pose a problem in the case study with their
strong corporate and friendly culture.

Fair treatment of all individuals working in virtual
teams is difficult to achieve in GSD. For exam-
ple, teams working in both the UK and the USA
may feel that the employee in the other county is
working less hours (e.g., a US employees devel-
oper may not be able to contact their European
counterpart after 11 Am. US time), also the US
tend to take fewer days leave than their European
counterparts.

Responsibility by role is ambiguous—when roles are
not well defined, it is difficult to know just how
much authority you have to make changes and
make decisions. Decision making is key to
motivation (Handy 1993), therefore responsibil-
ities need to be clear.

Table 10.5 Intrinsic motivation enhanced by virtual team practices

Intrinsic factor

Virtual team practice (from case study)

Variety of work (e.g., making good use The individual can find themselves fulfilling several

of skills, being stretched)

Autonomy

roles, even if not trained or experienced in the role.
When working remotely, there might be no-one to
delegate to. Employees made excellent use of their
skills. However, there became an over-reliance on the
employee, who at times experienced unsustainable
working hours.

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 office is heavy handed, and
interferes with communication, say with on-site cus-
tomers, or if their work is monitored too stringently.
For developers working under the spotlight of the
customer, autonomy can be problematic.

hours and had less leave than those based in the head office. These factors threaten
motivators such as career path, trust, recognition, good management, respect,

rewards, and equity.
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10.5 Motivational Factors and GSD Guidelines

GSD research is rich in frameworks, guidelines, and recommendations that aim to
overcome challenges that arise when software is developed by teams that are
separated by geographic distance, that span multiple time zones, have different
first languages and represent multiple cultures. However, none of these guidelines
are expressly connected to motivation. This section therefore addresses the ques-
tion, “How do GSD recommended practices support software engineer motiva-
tion?” For brevity, consideration is given to guidelines developed specifically for
global teams. These are presented in the global teaming model (GTM) according to
Richardson et al. (2012) and encompass 20 detailed GSD practices drawn from
empirical research and the GSD literature. Where possible the guideline is mapped
to the motivational factors identified in Tables 10.2, 10.3, 10.4, and 10.5.
Tables 10.6 and 10.7 present a mapping of extrinsic and intrinsic motivational
factors to GTM practice guidelines. The motivational factors included in Beecham
et al. (2008) are considered, and the case study findings have been used to explore
how the Global Teaming Model (GTM) guidelines support motivation.

The mappings shown in Tables 10.6 and 10.7 indicate that if a project manager
follows the guidelines offered by the Global Teaming Model, they will in turn also
address many of the software engineer’s motivational needs (labeled ‘need directly
addressed’). Those areas not supported by the guidelines (labeled ‘need not
addressed’) tend to be environmental, and outside the scope of a process model
such as the Global Teaming Model (Richardson et al. 2012). However, many of the
solutions are indirectly addressed (labelled ‘implied/partial support of need’) and
will require careful implementation to ensure the practice fully meets the motiva-
tional needs of the virtual engineer. Those motivators labeled ‘need directly
addressed’ will also need further investigation, since as already discussed in this
chapter, each guideline needs to be tailored to the individual requirements of the
software engineer. (The GTM (Richardson et al. 2012) contains more detailed
descriptions of the guidelines.)

Although the Global Teaming Model takes a management or organisation view,
it does reflect the needs of the employee, as shown in this practice: “Ensure that the
supervision, support and information needs of all team members are met regardless
of location.” However, although the guidelines for global teaming reflect best
practice, they are no substitute for highly experienced project managers (Hall
et al. 2008a, b; Beecham et al. 2013; Monasor et al. 2013).

10.6 Theory and Practice of GSD Motivation

éteinberga and Smite (2011) conducted a complementary study of motivation in
distributed software development teams. They mapped motivators to the GSD
literature in order to assess the impact of GSD on software engineer motivation.



10 Motivating Software Engineers Working in Virtual Teams Across the Globe 263

Table 10.6 GSD guideline support for intrinsic motivation

SW engineer intrinsic motivators

Global teaming guidelines (Richardson et al. 2012)

Development needs addressed (e.g., training
opportunities to widen skills)

Identify with task (how task fits in with
whole)

Making a contribution/task significance

Variety of work (e.g., making good use of
skills, being stretched)

Technically challenging work

Employee participation

Autonomy

Recognition (for a high-quality, good job
done -different to rewards/incentives)

Trust/respect

Equity

Empowerment/responsibility

Career path (opportunity for advancement,
promotion prospect) hierarchy; state of
economy.

NEED DIRECTLY ADDRESSED

“Training should be tailored to team member’s
specific needs and location.” “Undertake train-
ing onsite and face-to-face so team members can
be directly assessed and training provision tai-
lored to their specific requirements.”

“Project goals and objectives should be communi-
cated, understood and agreed across all team
members regardless of location.”

“Let team members know their input to process
development and ownership is valued.”

IMPLIED/PARTIAL SUPPORT OF NEED

“Gather all information relating to the technical .. .
experience of potential and existing team mem-
bers. When teams are in place and project details
reported project managers should understand .
individual’s skills and knowledge.”

“Gather all information relating to the technical and
professional experience of potential and existing
team members.”

... individuals visit locations for extended
periods. ..”

Modularisation is one approach to development
where work is partitioned into modules that have
a well-defined functional whole.

“The global team is viewed as an entity in its own
right, regardless of the location of its team
members and its performance should be judged
and rewarded accordingly.” “Acknowledging
team success may require tailoring rewards to
the needs of different cultures.”

“Structure global team and monitor operation to
minimize fear and alienation in teams.” “Set up
a strategy to handle, monitor and anticipate
where conflict between remote locations may
occur.”

“Be aware of problems with unbalanced team sizes
...” “Ensure supervision, support and informa-
tion needs of all team are met regardless of
location.”

Information of individual’s role within the team and
specific areas of responsibility [should be
recorded].

NEED NOT ADDRESSED

Outside scope of practice model: depends on orga-
nisation size;
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Table 10.7 GSD guideline support for extrinsic motivation

SW engineer extrinsic factors Global teaming model guidelines (Richardson et al. 2012)
NEED DIRECTLY ADDRESSED

Rewards and incentives “Identify common goals, objectives and rewards.” Consider
“cultural issues, economic situation and income tax laws when
planning rewards.”

Employee participation/ “Face-to-face meetings are recommended when and where
involvement possible”
IMPLIED/PARTIAL SUPPORT OF NEED
Good management “Ensure that the supervision, support and information needs of all
team members are met regardless of location.”
Feedback “Strategies need to be put in place to encourage formal and

informal reporting. . . Seek and encourage input from team
members at all locations.”
Sense of belonging/supportive “Provide training to give all team members an opportunity to

relationships learn and understand about each other’s culture.”

Work-life balance “Achievable milestones should be planned and agreed.” “Project
manager should allocate tasks and timescales that are
realistic.”

Appropriate working condi-  Many solutions relate to this under practice ‘“Determine team and

tions/environment organisational structure between locations.”
NEED NOT ADDRESSED
Working in successful Environmental/not based on practice
company

Job security stable Environmental/not based on practice

environment/

Sufficient resources Environmental/not based on practice

Their assessments, however, do not totally agree with the empirical results reported
in this section. These differences indicate that the findings reported in this chapter
are preliminary, context specific, and non-generalizable. gteinberga and Smite
(2011) hypothesized that many motivators challenged by working in a distributed
manner would be supported by agile methods. For example, feedback, recognition,
and trust are likely to be promoted by iterations and small releases that enable early
and frequent feedback, and recognition for a job well-done. Some of these ideas are
supported by Beecham et al.’s (2007) empirical study of motivation of teams
applying XP development methods. Specifically XP had a positive effect on
motivation by clearly monitoring project progress, promoting knowledge sharing
and learning on the job, working independently as a team, and communicating good
and bad news through positive feedback without punitive repercussions. However,
individual recognition was a problem (as the focus was on the team, or pairs of
programmers) that could have a negative influence on promotion prospects and
rewards. Also, the work tended to be repetitive and therefore did not meet the need
for variety. Although agile methods were originally designed for co-located teams,
research has shown that distributed teams can apply many of the practices
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effectively (Jalali and Wohlin 2012; Hillegersberg et al. 2011). For more informa-
tion on general agile project management, see Chap. 11.

Returning to motivation theory—how can it help us understand how to manage
motivation in virtual teams? The job characteristics theory emphasizes the need to
match the person to the role to ensure their growth needs and social needs are met.
We found in our analysis of software engineer characteristics that software engi-
neers vary in their profiles. For example, they are not necessarily introverted or
motivated by financial rewards (although some might be). Placing these ideas in the
context of GSD points to the importance of global project managers identifying
which practices can be adapted to meet the needs of the engineer and which
practices are fixed. Where the global manager is powerless to change a practice
or environmental factor associated with a given task, an option will be to select a
person whose characteristics are most suited to the role required to complete that
task. If the software engineer enjoys the task to the extent that environmental
factors do not detract, or whose growth needs and social needs match those offered
by the task, their motivation level should remain high.

An analysis of the impact of GSD on the motivation of practitioners interviewed
in the GSD Corp case study listed areas that were ‘challenged’ by distributed
development. Applying GSD best practice in the form of Global Teaming recom-
mendations indicates that good management could, in many cases, counteract these
vulnerable areas. Challenged areas in GSD motivation include rewards and incen-
tives, staff development, work-life balance, and promotion opportunities. However,
of more concern are those factors that, due to the environment, would be extremely
difficult, or even impossible, to change or control. The only way to support
practitioners involved in GSD exposed to these fixed factors is by having a clear
knowledge of their characteristics. For example, an engineer with a high need to
work with people face to face would be unsuited to working in a virtual team.
Enjoyment of travel and ability to communicate with people from different cultures
is also a prerequisite in many distributed projects.

Tables 10.8 and 10.9 list the characteristics, moderators, and controls associated
with software engineers’ suitability to working in a GSD environment according to
case study findings. Managers can use these tables as a starting point to identify
those practitioners suited to working in virtual teams either because of their
characteristics, or moderators and controls of those characteristics. For example
in Table 10.8, some engineer characteristics (for the sake of the example labeled
‘low’ suitability for GSD) require high geographic stability (suggesting a dislike of
travel), and an introverted personality. A manager may decide that the role demands
a lot of travel and interaction with other team members, and therefore this profile
could be deemed unsuited to the role. A more suitable set of characteristics for GSD
(labeled high GSD compatibility) is likely to be that the software engineer is
technically competent, growth oriented, independent, creative, etc.

Sharp et al.’s (2007) empirical research considered the motivation of software
engineers in terms of the role they play, thus creating a more pragmatic model of
motivation than considering each member of a large team individually. This view
reflects Maslow’s theory of motivation (Maslow 1954), where, for example,
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Table 10.8 Software Engineer Characteristics and GSD Role

Characteristic GSD compatibility
Ch.1 Need for stability (organisational stability) Low
Ch.2 Technically competent High
Ch.3 Achievement orientated (e.g., seeks promotion) Medium
Ch.4 Growth orientated (e.g., challenge, learn new skills) High
Ch.5 Need for competent supervising Medium
Ch.6 Introverted (low need for social interaction) Low
Ch.7 Need for involvement in personal goal setting Medium
Ch.8 Need for feedback (needs recognition) Medium
Ch.9 Need for geographic stability Very low
Ch.10 Need to make a contribution (worthwhile/meaningful job) High
Ch.11 Autonomous (need for independence) High
Ch.12 Need for variety High
Ch.13 Marketable High
Ch.14 Need for challenge High
Ch.15 Creative High
Ch.16 Need to be sociable/identify with group High

Table 10.9 Software engineer moderators and controls and GSD compatibility

Moderators and

controls GSD compatible
Mod.1 Career stage At stage that allows flexible working hours and travel
Mod.2 Culture Open, interested in and tolerant of other cultures
Mod.3 Job type/role/occupa-  Applies to all development roles and levels, though inexperi-
tional level enced levels may not be suited to GSD

Mod.4 State of IT profession  Ideally, buoyant to support feeling of security
Mod.5 Type of organisation  Offers promotion opportunities, e.g., management, customer
facing, domain specific, technical roles

Cont.1 Personality traits Good communicator; not too introverted

Cont.2 Career paths (manage- Fixed in a person: either type likely to be compatible with most
rial/technical) GSD organisations

Cont.3 Competencies Ability (both technical and managerial)

developers may be at a different stage in their careers than project managers. Sharp
et al. (2007) found a difference in how software developers and project managers
were motivated, and suggest that project managers should recognize these differ-
ences. Management approaches applied by project managers who assume that
developers are motivated in a similar way to themselves are in danger of being
ineffective or even detrimental. However, this finding does assume that roles are
well defined. In GSD, this is not always the case (Richardson et al. 2012). Further-
more, the literature is divided as to whether clear role definition is a good thing. For
example, Kennedy and Nur (2012) found that clear role differentiation can hinder
effective project management. Motivation by group therefore will be difficult to
achieve where group is defined by the role a practitioner plays in the development,
if that role is not well defined.
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While role ambiguity can be stimulating for the practitioner—and far from the
Taylor approach of narrow and specialised work, it can be difficult to manage. The
case study in this chapter highlights some advantages and disadvantages associated
with role ambiguity: the individual may enjoy up skilling, developing a healthy CV
with a broad skill set to market. However, if one member plays several roles, they
can become over-stretched in terms of holding key knowledge, and having demands
on their time from customers, sales force, head office, development team, etc. Also,
the hours they are required to work can be unsustainable. Therefore, despite the
challenging work, the individual may leave their employment if no time is allowed
for their own needs and for a work-life balance.

10.6.1 Herzberg’s Two-Factor Theory and the ‘Crowding
Out’ Effect

Software engineers are motivated by internal factors such as challenging and varied
work, fairness, participation, trust, respect, and social interaction (discussed earlier;
see Tables 10.4 and 10.5). It is the careful management of these intrinsic factors that
will result in a software engineer’s increased commitment to the task. External
factors such as rewards and salary also need to be managed in order to match the
software engineer’s expectations. However, internal and external needs must be
finely balanced. For example, advantages gained from intrinsic motivation can be
crowded out by placing too much emphasis on extrinsic motivators (Frey and
Osterloh 2002). Crowding out can be explained as follows: An employee finds
their job interesting and challenging, feels they are treated fairly, and feel that they
are part of a team and have something specific to contribute. However, the moti-
vation engendered by these intrinsic factors can be crowded out—"“obscured by
shifting the excitement connected with the job towards monetary reward.”
According to Frey and Osterloh (2002), “Offering extrinsic motivators, such as
salary can actually switch someone’s enjoyment and fulfillment from the job itself
to doing the job for financial reward. That reward is often short lived.” However,
the authors add that extrinsic motivators cannot be ignored and that under certain
circumstances they are indispensable (Frey and Osterloh 2002).

10.6.2 People, Process, and Creativity

We know from software engineer motivation research that the profession attracts
people who are technical and creative with a very high need for challenging work
(Beecham et al. 2008). This is reflected in, for example, the enjoyment derived from
problem solving or learning a new programming language. The idea of working in
the same small area, in piecemeal fashion, is anathema to the software practitioner.
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As much as managers might strive to put processes in the place of dependence on
people, this can never work in software development, since the task itself is so
dependent on skilled people finding solutions to new problems and it is unlikely that
two pieces of software will be identical when viewed as a whole.

The very job itself is difficult, hard to estimate, and challenging to get right in
terms of meeting customer requirements, since each piece of software is in some
way going to be different from other software written in the past. But that is the
attraction, the challenge, and perhaps a key reason software engineers are attracted
to this profession in the first place.

There is a tension between some management practices and software engineer
creativity and job satisfaction. For example, it is difficult to work across sites
operating in different time zones without structure: “While synchronous groups
can often vary the degree and type of structure dynamically as needed, this is more
difficult for distributed asynchronous groups that are dependent on both structure
and process rules for coordination” (Ocker et al. 1995). Being dependent on
structure fits Taylor’s scientific management view that the way to maximize output
was to discourage free thought and expect employees to follow prescribed steps
(Kennedy and Nur 2012). It appears that controls and processes are orthogonal to
creativity. According to Ocker et al., “too much structure, or the wrong structure,
can limit the creative process.” This is supported by Van de Walle et al., who note
that the absence of structured task support led to greater satisfaction in their study of
distributed teams (Van de Walle et al. 2007). To allow practitioners the freedom to
be creative, the project manager must therefore aim for a correct balance between
structure (seen as defined processes) and flexibility.

10.6.3 Returning to the Rational-Economic Model in GSD

Working remotely, managers are encouraged to keep the need for interaction
among remote locations to a minimum (e.g., Richardson et al. 2012). It is, after
all, these communications that can introduce difficulties such as misunderstandings,
stress, and delays into the process, especially when working in different time zones,
etc. Effective partitioning and allocation of work across the GSD team is something
all managers need to plan for at the start of any project. There are several options to
task allocation (Carmel 1999) and, according to Parnas (1972), managers can
choose one or more of the following approaches: modularisation, phase-based, or
integrated. Partitioning can be component based (Kotlarsky et al. 2007) or lifecycle
based (Smite 2007). Strategic partitioning of the development task can reduce the
need for communication across teams.

However, when we consider the individual, the perceived productivity gains of
working discretely are likely to be short-lived. Developing software is essentially a
human intellectual and social activity (Ferratt and Short 1986; Burn et al. 1992;
Jordan and Whiteley 1994; Garza et al. 2003; Sumner et al. 2005). If the work is
viewed as repetitive, boring, and fragmented, then the individual may not feel part
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of the overall organization and may perceive their work to be meaningless. It is
important for engineers’ motivation that they perceive that their contributions
matter (Ferratt and Short 1986; Crepeau et al. 1992; Garza et al. 2003). Research
shows that monotony creates apathy, dissatisfaction, and carelessness (Crepeau
et al. 1992; Peters 2003; Sumner et al. 2005; Ituma 2006), particularly when an
individual does not develop new skills. However, another issue with task allocation
by site is career advancement. For example, if a programmer desires to become a
software architect, he or she needs to see a career path and be given an opportunity
to learn related new skills. Working remotely can mean that the individual either
does not have the scope to advance up the career ladder, or that they may be
overlooked.

The concepts and theories relating motivation to a GSD context have been drawn
from the literature, and the case study has been used to provide real-world examples
of how these theories can be applied in practice. There are limitations to using one
case study, and findings are used merely as indicators of where practices can help or
hinder motivation. For example, some engineers might be highly motivated by
salary, and provided they are well paid, they will continue to produce high-quality
work despite many other motivators being challenged.

10.7 Summary and Conclusions

This chapter explored motivation theories and used a case study as an example of
how to motivate software engineers working in virtual teams. Theories of motiva-
tion suggest that people, in whatever sphere, will have their own specific needs, and
that it is the strength of those needs and the likelihood that they will be met by a
given task that will determine the energy and enthusiasm the individual will expend
on that task. However, despite the bespoke nature of motivation, the research does
point to areas that need to be considered in every case. In every situation, the
manager needs to balance three things: the task, the environment, and the software
engineer’s characteristics. If any of these are mismatched, no amount of stimulus
from the job will result in sustained motivation.

Software development teams cannot be treated as a homogeneous group with
similar characteristics. As it appears that engineers’ needs differ according to the
role they play, a way to manage engineers’ motivation is by role. However, roles are
an area that can be blurred, particularly in a global setting. The research and
findings from the case study reported in this chapter have identified this as a
problem. The demands placed on engineers working remotely can mean that they
are encouraged to take on many roles to ensure project success. While keeping roles
and responsibilities fluid might suit upper management, and even meet the software
engineer’s need for varied and challenging work, it can place unrealistic pressures
on an individual’s time.

This chapter listed factors known to motivate software engineers. Twenty-two
different factors that motivate software engineers to produce high-quality software
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have been divided into intrinsic and extrinsic motivators. Case study findings,
drawn from a company engaged in distributed software development, were mapped
to each motivation factor. In this way, preliminary results were presented relating to
areas that particularly threaten software engineers’ motivation in a global setting.

Taking a needs-theory approach, managers must first consider which motivation
factors they can control and which are outside their control. For example, the
negative influence of extrinsic factors can be reduced by ensuring that employees
are given adequate pay, a feeling of security, and good management. As global
software development stems from the ‘environment’ it makes sense to view exter-
nal factors as a separate threat or enhancement to motivation. Some environmental
factors are outside the control of the manager. For example, no amount of best
practice can change the culture of a country, the security of a job in a volatile
economy, or a limited career path in a small organization.

The job characteristics theory (Hackman and Oldham 1974) emphasizes the
importance of person-job fit. The GSD engineer needs to have certain characteris-
tics in place that are resilient to the environment, leaving them free to be motivated
by the intrinsic aspects of the work. Ideally, a software engineer recruited to work in
a virtual team will be at a career stage that allows them flexibility to travel,
flexibility in their place of work, and the hours they work. Also, they need to be
open, tolerant, and interested in different cultures. They need a good level of
confidence in their own ability, to know their own limitations, to be good and
clear communicators, and on the extrovert end of the personality spectrum.

So, once the person-job fit has been matched, and extrinsic factors controlled for
where possible, managers can turn their attention to the intrinsic factors that relate
to the job itself. It is getting these factors right that will motivate software engineers
to do the best job they can. Software engineers need technically challenging work,
variety of tasks, and evidence that their efforts will result in a useful contribution.
Engineers also require developmental training, to feel involved, recognition and
rewards for doing a good job, and to be treated fairly, regardless of their location.
Finally, they need trust and respect, responsibility, autonomy, and empowerment.

This chapter looked at how motivation theory can help to solve some GSD
organisational problems such as low employee commitment and high turnover. It
also examined how motivation might promote software quality and inspire inno-
vation. However, an assumption associated with recommended management prac-
tices is that the employee stays in the organisation long enough to benefit from any
motivation program. We have seen that heavy-weight processes can stifle innova-
tion and that enforced compliance will demotivate the technical employee. A way
forward could be to apply agile development methodologies and empower
employees by creating an environment that allows a worker to develop a sense of
ownership and pride of accomplishment (Kennedy and Nur 2012).

There is still more work required in this area. We need ways to measure the
person-job fit for GSD. Also, although agile methods appear to address many
software engineer motivation needs in co-located settings, we still need to know
how to implement agile methods in a distributed setting so that motivation is
positively affected.



10 Motivating Software Engineers Working in Virtual Teams Across the Globe 271

Finally, when managers are allocating tasks to engineers, they would do well to
heed the advice given by Herzberg:
If you want someone to do a good job, give them a good job to do.
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