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Abstract
Trust has long been a contentious issue in human
endeavours. It is not readily given nor gained, more so
when strangers are involved. It often becomes an issue
during distributed development where individuals are
expected to interact with strangers they may not
“meet” during the project lifetime. Trust was
spontaneously raised by respondents in an empirical
study of practices within distributed development and
is reported in this paper. A qualitative analysis of study
data suggests that trust typically becomes an issue in
large teams when developers are to deliver an
innovative product. We also found that it is more likely
to be an issue the greater the diversity (of culture,
language, time zone…etc.) within the team. Finally the
data also suggests that developers more readily trust
an authoritative team member (e.g. team leader), even
if remote. Data suggests these factors can act as
positive and negative forces to influence trust within
distributed teams. These forces are reported in this
paper together with proposed approaches that can
promote equilibrium of the net forces.

1. Introduction
We conducted an empirical study to investigate
some of the challenges encountered and practices
adopted by developers working in a large cutting-edge
Fortune 500 organization. Three principle areas of
practice were investigated during the study, namely:
leadership, communication and exchange of ideas. In
the process of analysing the data in these different
areas, the authors found respondents raised the issue of
trust fourteen times although they were not explicitly
asked questions relating to trust during the study.
The study discovered four primary forces influence
trust during data analysis, namely: team size, type of
project, team diversity and leader characteristics with
time as a common thread that ran through all these
forces. It is not a revelation to find that trust is crucial

to both successful collaboration and effective
leadership within a distributed group. However, it is
interesting that trust was not typically considered a
concern by respondents reporting their experience in
smaller teams. Furthermore, trust was not generally
brought up by respondents involved in further
developing products the Organization has been
developing for some time. Interestingly, the team’s
diversity also appears to influence the level of trust in a
team. Finally, individuals typically seemed to trust their
leader by default and seemed more concerned about
gaining the leaders trust than vice versa. These factors
can act as forces to influence trust and time emerges as
a valuable factor that is needed to allow trust to
develop. Recognizing the influence of these forces and
reacting accordingly can be one means of accelerating
the emergence of trust in distributed teams.
The details of research findings are presented in the
following sections of this report together with
recommendation derived from existing literature. The
second section reviews related work and is followed by
an outline of the empirical study and its participants.
Research findings related to trust is presented in the
fourth section of the paper and is followed by a
description of trust from study perspective. The paper
ends with a discussion of possible threats to study
validity and concluding remarks.

2. Trust in context
Trust is a complex term, which can take on varying
often overlapping meanings. In general, researchers
agree that trust can exist between individuals,
individuals and teams, teams and individuals and
institutes and thus can be either dyadic or collective
[14, 2]. We will refer to individuals and teams as
trustors or trustees in our report.
Ruppel and Harrington [28] review of literature led
them to conclude that trust is a dynamic phenomenon
that takes on different characteristics during its
evolution. They found that it typically goes through

three stages from the early deterrence-based stage to its
more mature stage. In the early deterrence-based stage,
there is usually no history or reputation of the trustor or
trustee. Thus trust arises out of necessity generally
because of a credible threat of punishment for failure to
cooperate. This stage is typically followed by another
where trust is based on the belief that other the trustees’
dispositions are well-known enough that its behavior
can be predicted. The final stage is typically
identification-based, where the trustor and the trustee
understands and agrees with the other's values because
of a previous relationship.
Definitions of trust are typically categorized as
being rational or social as defined by Jarvenpaa et al
[14]. They defined the rational trust as a perspective in
which individuals engage in less self-protective actions
and are more likely to take risks. We extend this
definition to include Wilson et al’s [34] definition of
cognitive trust, which refers to beliefs about others’
competence and reliability, which can lead to
individuals engaging in less self-protective actions and
are more likely to take risks. The social perspective of
trust is defined as a social duty [14]. People will act a
certain way to support others because they feel it is the
right thing to do or because they feel it is their moral
duty. We extend this definition to include Wilson et
al’s [34] affective trust which arises from emotional
ties among trustor and trustee and reflects beliefs about
reciprocated care and concerns. Thus, affective trust
can lead trustors to act in a way they feel is right. We
will refer to these similar categories as cognitive trust
in our report.
Finally, our review also led us to conclude that trust
can also be swift and/or fragile trust. Swift trust
typically arises as a result of the team context, namely:
finite lifespan and tight schedule, members with diverse
skills, limited history of working together and little
prospect of working together in the future [13, 19, 12].
On the other hand Bos et al [2] found that fragile trust
is a positive trust that is vulnerable to opportunistic
defections and subsequent fallout in their experimental
study of collaboration.
We find that all these definitions of trust are
presented from a positive perspective. However, we
suggest that while positive trust is desirable there are
instances where negative trust and mistrust also arises.
We derive our definition of positive trust from
available literature as a belief that the trustee
(individual, team and/or organization) will meet the
positive expectations of the trustor (individual, team
and/or organization). These expectations can be of the
other party’s cognitive skills, competencies…etc and
thus it can be defined as positive cognitive trust.

Positive affective trust refers to benevolence (care,
concern), integrity such that the trustee will not take
excessive advantage of the trustor even when the
opportunity is available. We suggest that negative
cognitive trust occurs when a trustor believes the
trustee will not meet commitments and does not have
the competencies/skills necessary to contribute to the
collaboration effectively. Furthermore, we consider
negative affective trust to arise when a trustor believes
that the trustee will take advantage of a situation for the
trustor’s own gain or will generally not be honest or
behave with integrity. Negative trust can also arise in
the context of dyadic and collective relationships, as
the term trustor/trustee is used to refer to one or more
individuals or even an organization. We also suggest
that in such situations, a trustor experiencing negative
trust, will be less likely to take risks and will adopt a
defensive stance during collaboration to offset negative
behavior. Expectations are set low such that they can
be met in such collaborations. Negative trust is
different from mistrust in that mistrust typically implies
the lack of knowledge and experience of trustees’
cognitive or affective behaviors and actions.
Expectations will typically reflect average capabilities,
competencies and skills when mistrust exists. A let’swait-and-see stance may be adopted in such situations.
Therefore mistrust can stem from the unknown and can
change to positive trust if expectations are met or
exceeded. We feel that negative trust stems from
previous negative experiences and will require
substantive effort to evolve into positive trust.
Cooperation is considered crucial for the survival of
organizations and positive trust is at the heart of
cooperation [5, 29]. Positive trust is considered
important for collaborators to work effectively and
share information openly. It can reduce transaction
costs, increase confidence and security in the
relationship; promote open, substantive and influential
information exchange [14]. Researchers have found
that without trust transactions must be carefully
contracted and monitored to prevent exploitation,
workers change the nature of their collaborations to
avoid the need for close coordination, avoid
collaboration altogether thus limiting productivity and
are less likely to adapt more quickly to changing
circumstances, leading to added cost [2, 6, 34].
The importance of trust in distributed software
engineering teams has been recognized by several
researchers [17, 32, 10, 21, 37]. Their findings
reinforced the critical role trust plays in performance
and further found that trust needs to be established
early during team evolution by meeting team
expectations. While trust can be established early in

collocated teams this is not necessary true with
distributed teams [32]. There is also often an
assumption of trust and subsequent strategies are
developed based on that assumption [16].
This report’s primary focus is on trust amongst
distributed developers. The conclusion derived from
related literature is a general agreement of researchers
and practitioners that an increase in positive trust will
typically yield positive results during collaboration.

known to develop; a new release of a product currently
being developed by the Organization). Our encoded
project data is presented in Table 1.
Table 1: Type of project deliverable
Product Type
Innovative
New
Existing

Collocated
4
6
6

Distributed
1
8
7

4. Empirical study findings
3. Empirical study outline
The research was conducted using an interview
format as a survey instrument. The Fortune 500
organization where the interviews were conducted is a
well-established leader in computer technology and
software development.
Interview questions were developed based on the
guidelines detailed by Lorelle and Lawley and Sudman
et al [18, 31]. The questions consisted of a mix of
open-ended and closed-ended questions. Respondents
were always invited and actively encouraged to expand
upon their choice, such that context and rational was
also gathered.
Individuals were invited to participate in the study
through email. A document containing interview
questions in addition to research background was
attached to the same email. Sixteen employees
responded to the invitation to participate. Data revealed
that respondents’ years of experience within the
development domain ranged from 3 to 45 years.
Respondents had a mean of 19.3 years experience.
The respondents answered all questions within the
context of their two most recent projects (referred to
herein as project A and project B). They were informed
that they should answer all questions within the context
of the team members assigned to project A and project
B. Team A was chosen such that all team members
were collocated- all members were located in the same
city or state. Whereas team B was chosen such that one
or more team member was remotely located making it a
distributed team. Respondents mentioned a total of 26
different sites. The distributed teams were located on 4
different sites on average
Respondents were also requested to provide an
abstract description of the two projects they chose to
discuss during the interview. Data revealed that a
project deliverable could be one of three different
product types, namely: Innovative (a pioneer in the
market; no other product like it exists in the world),
New (newly developed within the Organization; other
organizations have developed a product like it) and
Existing (improving a product the Organization is

An analysis of data revealed that respondents raised
the issue of trust fourteen times during our discussion
of distributed development. A limited number of
respondents raised the issue of trust across both
distributed and collocated teams and even less raised
this issue in their discussion of their collocated team
alone. These findings led the investigation to focus on
trust within distributed teams with a brief reference to
trust within collocated teams here.
Trust was raised by a respondent during our
discussion of leadership style within the collocated
team. He described the following situation:
In A [the collocated team], there were a large
number in the end. Early on, there was total
empowerment of the team leader, so if he made a
decision then management would not second guess
that. An engineer can make a decision that something
can be done e.g. it’s [the product] too small to make,
then they trusted that. As they [the team] grew larger
they were almost at a stalemate on how to make a
decision. Until we realized that it was so bad that both
sides decided they need to define how things would be
decided in a systematic way.
Trust was typically raised when discussing general
leadership attributes desired across both types of teams
as illustrated in the following statement:
“…the leader comes out as someone who can be
trusted and be willing to take the necessary risk to
make the progress, make things happen …”
These comments reveal that trust is typically a
concern in teams in general rather than specific to
distributed teams alone. However, the small number of
references to trust made by respondents discussing their
experiences in a collocated team precluded reaching
any meaningful conclusions. Consequently, the
research findings are presented within the context of
distributed teams alone from this point onwards. The
sections highlight the factors that linked the
respondents who raised the issue of trust, namely: team
size, team diversity, project types and leadership
characteristics.

4.1. Team size
The questions concerning teams were generally
open-ended to provide respondents with an opportunity
to describe their teams in their own terms. Respondents
typically gave approximate numbers when defining
team size and often stated that team size fluctuated.
The maximum number of team members stated at any
given time was the number utilized in the calculations
that are reported in this section. The authors of this
paper found no evidence of prior investigations into the
relationship between trust and a distributed
development’s team size thereby suggesting that this
relationship has been overlooked thus far.
An analysis of respondents who raised the issue of
trust revealed that large team size was a common factor
amongst them. The data revealed that the respondents
typically discussed trust when within teams that
consisted of an average of fifty-two members.
Whereas, the average team size for all teams discussed
in this study is thirty-two members. The study data
implies that the more developers involved in the
development process the more difficult it becomes to
establish a sense of trust amongst the distributed team
members.
There are indications that the problems associated
with large teams are also reflected in communities
other than the distributed development teams. For
example, leaders in the Hutterite communities found
that larger groups are less efficient. Consequently,
when the average Hutterite community grows it splits
off into two smaller and separate Hutterite communities
[7].
The cause of the possible reduction of trust in large
teams can be traced to the social capacities of the
human brain. Dunbar’s [4] findings indicate the
constraints on the team size could be a result of the
limited ability to recognize and interpret visual signals
for identifying either individuals or their behavior.
Furthermore, Dunbar’s study findings also imply that
people are generally limited in their capacity to process
emotional information (e.g. cues to other’s emotional
state). His findings suggest that the limitations of team
size are an important component in all human social
systems. Dunbar’s findings have a direct implication to
interactions amongst distributed members. One
implication is that distributed members (who typically
will not have personal visual contact with remote
members) are at an even more severe disadvantage in a
large team. The disadvantage is compounded when
considered together with the limitations on developers’
ability to remember who has a relationship with whom
and the ability to manipulate such information for

remote team members. This is exemplified in the
following statement regarding the potential of meeting
face-to-face with remote team members:
“…It makes things very hard, with large groups if
there are more than 100 or 50 what’s the point? They
still wouldn’t have that kind of intimacy that they’re
trying to get through the face-to-face meeting.”
In summery, an analysis of study data leads to the
hypothesis that trust is more challenging to remote
developers
working
in
large
teams.
One
recommendation that suggests itself is that managers
apply the “Hutterite Principle” when team size exceeds
the recommended average. The findings of this study
suggest that the recommended average of a distributed
team is less than fifty team members. However, further
studies should be conducted before this number can be
accepted as an effective distributed team size criterion

4.2. Projects
A link between trust and product deliverable type
(as defined in section 3 of this report) was also
suggested by data gathered during this study. The
majority of respondents describing innovative products
raised the issue of trust. Fewer respondents describing
their experience in teams involved in developing new
products raised the issues of trust. Finally, only a
minority of respondents describing their experience in
teams involved in further developing an existing
product raised the issue of trust. This led to the
hypothesis that trust was more of a concern when
developers were working in relatively uncharted waters
(innovative or new products). We found no prior
investigation
of
the
relationship
between
innovativeness and trust within distributed software
engineering teams making this a significant finding.
One respondent involved in developing an
innovative product explains:
“…It got worse over time, it got more and more
second-guessing. There was implied respect for
people’s ideas. Even managers were second guessed.
So there were the managers and the experts’ clash of
opinions and second guessing an idea…In the same
way the non-engineers would second guess the
engineers.”
The issue of trust might arise in teams involved in
innovative and new products because there is a greater
need to trust others judgement in addition to the
possible fear of presenting new ideas. This conclusion
concurs with studies that investigate the relationship
between trust and innovation in other domain of study,
primarily the business domain. For example, Ruppel
and Harrington [28] found that “only trust can assure

people that they will not be overly penalized for new
ideas that fail or that they are free to try improvisations
leading to competitive innovations in products,
markets, methods, and technologies”. Their findings,
derived from an empirical study of business managers,
seem to echo in distributed development teams
concerned with innovative and new products within the
Organization.
Holton [11] found that trust in distributed
organizational communities develops through frequent
and meaningful interaction, where individuals learn to
feel comfortable and open in sharing their individual
insights and concerns, where ideas and assumptions can
be challenged without fear or risk of repercussion and
where diversity of opinion is valued.
In conclusions, the data analyzed in this study and
literature published in other fields imply the hypothesis
that there is a relationship between trust and the
development of innovative and new products by
distributed teams. The findings of this study suggest
that greater emphasis should be given to implementing
trust building exercises (similar to those proposed by
Pyysiäinen [24] in teams involved in developing
innovative products. This finding needs to be explored
further to investigate the causal link between
innovativeness and trust within distributed teams.

4.3. Diversity
Data detailing the locality of distributed team
members was also gathered during the study. This data
was later analysed and teams were consequently
categorized based on diversity. They were categorised
as consisting of members being distributed across A)
different time zones, B) different cultures, C) different
language or D) two or more of the previous three
categories.
Overall the majority of the study respondents
discussed their experience in teams that fell into
category D and most raised the issue of trust. This
finding led to the hypothesis that trust was more likely
to be an issue within a diverse team.
Examples of trust were generally prevalent when
differences in culture or perceived differences in
culture (similar to that observed by Vogel [33]) existed.
In addition to being closely related to the expected job
preservation fears (reported by [9]).
This study observed more of a stereotypical
characterization of remote team members. For
example, one respondent from Continent (C1) felt that
some of the members from another Continent (C2.1)
were arrogant and did not trust their (C1) technical
knowledge or skill: “…the engineers in the C1 have

more tendency to talk longer whereas the engineers in
C2.1 for cultural reasons were very impatient to leave
when it was [end of the working day in their country].
So it was a struggle to find even a coordinator for the
meeting. Here they ended up giving control of the
meeting to the people in C2.1 which seemed important
to them…culturally there are a lot of assumptions that
the C2.1 engineers felt they were superior and a level
of arrogance. With this comes a level of mistrust with
their C1 counterparts there was a lot of explanations
[from C2.1 to C1] “you don’t need to know this part of
the code you wouldn’t understand it”.”
Hung et al [12] suggest that the lack of trust in such
situations is due to the lack of sufficient time to build
proper expectations from prior interactions. They found
that people in temporary systems tend to use
expectations built on categories reflecting roles,
cultural cues, or occupation and identity-based
stereotypes. This was also reported by Olson and Olson
[22], who state that there is room for misattribution
when people from different cultures meet because the
cues can be confusing. Whereas, Damian et al [3]
found that the lack of trust was exacerbated by
differences in organizational culture and history of the
relationships between the two sites.
The respondent went on to describe clashes not only
amongst team members situated in different continent
but also developers working within the same continent
but neighbouring countries (e.g. if C2 is the continent
then C2.1 is one country within C2 and C2.2 is another
country in the same continent). The previous
respondent went on to describe the following situation:
“…When the C2.2 came in it added complexity
because they also had their own cultural thing where
the C2.2 don’t like the C2.1 and vice versa. It was so
funny, the C2.2 dissect everything and say, no, these
guys [C2.1] don’t know what they are doing and the
C2.1 will say boy those ignorant C2.2, we’re going to
have to do it our way. The C1 people got caught in the
middle. Neither wanted to work with the C1!”
Other respondents reported a lack of trust in
communication in general and an unwillingness to
share information. The lack of trust can have other
negative impacts. For example, one respondent stated
that:
“…ideas proposed by members in C1 not colocated with the C2.1 team were not taken up in the
beginning. After a year they did, after earning their
trust… When they came over to the C1 they did a face
to face down in [location X] and were able to get a lot
accomplished in that face to face meeting. And build a
lot of trust and get some communication going so when

I did talk with them off-line they knew who I was, they
had a face with a name, which is really good...”
The statement indicates that team members had to
prove their competence before they were trusted and
that trust was further enhanced by a face-to-face
meeting. Statements made by respondents also imply
that time is a mitigating and potentially positive force;
given time trust can be earned as demonstrated in the
last statement.
This finding also suggests that Olson and Olson’s
[21]
experimental
research
into
distributed
collaborative design can be applicable to distributed
collaborative development in general. They found that
critical stages of collaborative work, such as
establishing mutual trust, appear to require some level
of face-to-face interaction as described by one
respondent describing a level of distrust even amongst
members working in the same country:
“The majority were in the same building. Some were
located in [another state]. Again being in a different
state created a sense of distrust because they hadn’t
met the person they were dealing with. It’s amazing
what face-to-face can do. To find out what they do and
what he does as a person. Without this knowledge
there is automatically this sense of them and us.”
Thus, distrust is not limited to situations where
members were in different countries and continents.
Respondents also mentioned disparities in culture
encountered when interacting with team members in
the same country but different states. For example, in a
conversation with one respondent compared himself
with team members from state X who appear to be “so
different that they might as well be from a different
planet”. Despite these perceived differences, the
likelihood of distrust dissipating is greater in teams that
are distributed but remain in close geographic
proximity because a greater potential for a face-to- face
meeting does exists.
Stewart et al [30] study of teams within business
organizations have found that homogeneity is
beneficial for teams working on routine tasks but is less
beneficial when a team is working on a task requiring a
creative solution. Thus, it appears that diversity, which
generally stimulates innovation and creativity, is also
one of the primary obstacles to effective distributed
collaboration as indicated by the findings discussed
here. Holton [11], who also conducted a study of teams
in business organizations, found that once a team learns
to recognize, respect and use its diversity, it can lead to
increased opportunities to be innovative, creative and
stimulating, if trust can be established within the
membership. Holton and Stewart et al found that over

time diverse teams can succeed in achieving and even
exceeding the performance of homogenous teams.

4.4. Leadership
Leadership was defined as being the process
through which one member of the group (its leader)
influences other group members towards attainment of
specific group goals to study respondents [23]. This
definition implies that any team member can exercise
leadership and influence over their peers, meaning that
the existence of a team without leadership is not
possible, even though it may not have a formal leader.
However, respondents generally readily identified who
the team leader was indicating that the person was
formally assigned the role and typically demonstrated
leadership qualities. Our qualitative data implies that
respondents typically trusted their team leader.
Respondents were presented with a series of
questions regarding leadership. The questions were a
mix of open-ended and closed-ended questions and the
respondents were given ample time to elaborate their
answers in both situations. For example, respondents
were asked to describe the decision making process
employed by the leader in both collocated and
distributed teams in addition to the impact the locality
of the leader had on remote (from the leader) and
collocated (with the leader) team members. These
questions among others were open-ended. Closedended or scripted questions included the varying types
of power the leader exuded to remote and collocated
team
members
and
prominent
leadership
characteristics, among other close-ended questions.
The general purpose of these questions was to gain
insight on how leaders lead remote team members and
whether they require different skill sets from those
leading collocated teams. A by-product of these
discussions was an impression of how respondents felt
about their leader when working in remote localities.
One respondent reported the following: “… [The
leader] earns the respect and trust of his team
members and somebody who can identify the strengths
and weaknesses of the team: the capacity to mentor the
members. The team is as strong as its weakest
contributor. Good people skills: who can identify
people’s weaknesses and understand them to
strengthen their weakness so that the overall team will
improve…”
Other similar statements imply that distributed
members are more ready to trust a remote leader than a
remote peer. This is a significant finding because it
means that a leader would have had to work harder for
respondents to recall the positive trusting experience

than the more negative mistrust. Since individuals are
more likely to recall and report incidents of trust
erosion in comparison to their accounts of trust
building incidents; consequently, humans tend to give
greater weight to negative entities than to positive
entities [27, 15]. In light of this, the generally positive
reports gathered from study respondents carry
significance weight
The positive influence of the leader has also been
reported in previous work. Zhang et al [36] study of
virtual teams and leadership style concluded that
transformational leadership was associated with higher
level of trust in the leader. Their findings also coincide
with Raccoon [26] study of developers. They found
that developers generally follow those they respect and
admire; they demand that leaders warrant their trust.
The contingency theory of leadership that suggests
small groups often have two leaders - a task-oriented
leader and a socio-emotional leader. Researchers report
that in order to predict leadership effectiveness an
assessment of situational favorableness also has to be
made. Leadership effectiveness depends upon the
behavioral style and whether the situation is favorable
or unfavorable. Specifically, task-oriented leaders are
most effective in highly favorable or unfavorable
situations, while socio-emotional leaders are most
effective in moderately favorable or more ambiguous
situations.
This study’s findings regarding leadership and trust
is also inline with suggestions proposed in existing
leadership literature in other fields of study. Podsakoff
et al [24] study of teams in business organizations
found that effective leaders can change the basic
values, beliefs, and attitudes of followers so that they
are willing to perform beyond the minimum levels
specified by the Organization. Podsakoff et al findings
further suggest that followers who perceive their
leaders to provide appropriate models, be supportive,
or foster the acceptance of group goals, tend to express
more trust in their leaders than employees who
perceive their leaders otherwise. Yukl [35], who
conducted a study in the same field, concurs with these
findings. He also found that leaders who earn the trust
and respect toward of their team members will more
likely result in greater motivation and for them to do
more than they are expected to do.
The data gathered in this study regarding leadership
and trust together with the support of related literature
can lead to the hypothesis that remote team members
are more likely to trust an authoritative figure who
demonstrates desired leadership qualities. Data implies
that developers can trust a leader in manner that, while
not as extreme as those described by Milgram [20], is

similar to attributing the responsibility of the decision
making process to a person of authority described by
Blass [1]. However, literature emphasizes the need for
leaders to “lead by example”. Existing literature
suggests that team members generally expect leaders to
meet a model of expected behavior and the ability to
rise to meet group rather than personal goals. This
ability influences the nature of the relationship between
team members (followers) and the team leader. This
suggests that team members in leadership positions or
aspiring leaders need to meet the basic anticipated
characteristics of a leader. Raccoon [26] proposes a list
of activities that leaders can adopt to increase team
members’ trust. These activities can be readily
implemented by organizations to prepare potential
leaders for the key role they will play in distributed
teams.

5. Trust in study perspective
Study data provides a vision of the big picture. This
picture illustrates the role that the team size, the type of
project deliverable and the teams’ diversity and
leadership skills play in the distributed developers’
experience during the distributed development process.
The data provides us with an opportunity to crossreference the factors that appear to impact trust within
teams and on distributed teams in particular.
The data also reveals that more than one factor
exists in each of the respondents’ description of their
distributed teams size, deliverable and diversity. It is
interesting to note that several respondents who raised
the issue of trust across both collocated and distributed
teams also share commonalities, namely that their
collocated teams were also involved in developing
innovative of new products within the Organization and
that their respective team size was relatively large for
collocated teams.
The data implies that there are several forces that
inhibit trust in distributed teams. There are also several
forces that promote trust. Interestingly, the common
denominator that threads these forces is time, which
was referred to in several sections of this report. Trust
seems to be readily bestowed initially (swift trust [13,
19] yet can break down over time and therefore the
problem lies in maintaining it. Time is also the main
ingredient in attaining trust in diverse teams, given
sufficient time such teams generally perform as well or
better than homogenous (collocated) teams and will
generally be more creative in achieving tasks.
A collective review of factors that emerged from
this study leads to an analogy that these factors act as
forces in a manner similar to apposing teams in a “tug-
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Figure 1: A net force diagram illustrating the
positive and negative forces that influence trust.
of-war” with trust placed on the “centre line”. Study
data presented in this report indicate that a leader who
demonstrates anticipated leadership qualities and
adequate time allocation can act as two forces that
positively influence trust in a distributed team.
Conversely, a large team size, high team diversity, and
challenging project deliverable can have a negative
influence on trust within a distributed team. This tugof-war analogy leads to the conclusion that negative
forces can be overcome if the apposing forces
(leadership and time) are of sufficient strength and
quantity. Study data implies that the key to maintaining
equilibrium, at least, is to reach a state such that the
trust marking on the rope is closest to positive forces.
Trust crossing the centre implies that the trust within
the team has negatively crossed over the trust threshold
which can imply that the team is not performing to the
best of its ability.
Figure 1 is a net force diagram that models the
impact of the forces indicated by research findings. The
diagram demonstrates that trust is the end result of the
net forces acting on it. The trust threshold represents
the minimum level of trust necessary for distributed
developers to collaborate effectively as a team.
One scenario that figure 1 suggests, is that over an
extended period of time a distributed team with high
diversity can overcome the potentially negative
influence of weak leadership, project type and the
drawbacks of large team size. Conversely, if leadership
attributes are weak and project development is
constrained by time then the project type, team size and
diversity may be of greater negative influence within a
distributed team. This may lead to trust sinking below
the trust threshold which can mean a less effective team
performance overall.
Figure 1 currently only includes those forces
identified as a result of analyzing research data.
However, the figure can be expanded to include other
forces (e.g. unequal division of power) identified by
other researchers in the field. Future work includes a
more in-depth analysis of existing literature to extract
forces identified in related studies.

6. Threats to study validity
We strove to limit the variables that pose a threat to
this study’s validity. While potential threats were
limited they could not be completely eradicated– three
potential threats remained. The first of these threats
was the statistical significance of data, which is a
subset of the original data set because trust was not a
primary research question. While the qualitative data
set which led to the research findings is not large, the
fact that it came to the surface arbitrarily when
analyzing collected data makes it even more
significant. A second threat to validity is that the study
was conducted in a single organization. However, its
size does create a multi-organization diversity. The
third limitation is that the research was conducted using
an interview format and a survey instrument, which
means that collected data relied completely on
respondents’ ability to accurately recall situations and
contexts. Respondents were requested to discuss their
most recent projects to limit the impact of this threat.
The limitations of the study can confound the
applicability of study findings to a wider population.
However, these limitations do not preclude making
several observations which can form the foundation of
further explorations within this domain.

7. Concluding remarks
Humans are trusting when they first become aware
of people around them. However, they are generally
taught to mistrust everyone around them as they
mature. People are generally taught never to give out
information over the phone and not to open the door if
the person is a stranger. Conversely, trust typically
grows exponentially with shared experience, shared
friends, and interactions (among others) over a period
of time. Yet, humans are usually expected to instantly
trust others in the work place. This evolving
understanding of trust generally holds true in every
culture and community. A great deal of effort must
usually be spent to overcome mistrust; more so when
individuals are expected to trust people they have
never met and seem alien to everything that is familiar
to them, as is sometimes the case in distributed teams.
The manner in which the issue of trust was raised in
this study indicates that it is still an area of concern
within development teams in general and distributed
teams in particular (because the higher references to
trust within distributed teams). Our study data suggests
four hypotheses regarding trust, namely:

Hypothesis 1. Trust is more likely to be an issue of
concern to developers working in large
distributed teams.
Hypothesis 2. Trust is more likely to be an issue
when developers in a distributed team
are to deliver an innovative or new
product.
Hypothesis 3. Trust is more likely to be an issue, the
greater the diversity of the team’s
distribution.
Hypothesis 4. Trust is more readily granted to an
authoritative
team
member
characterized by leadership qualities
within a distributed team.
The hypotheses are presented as separate bullet
points but can be closely related. For example, large
teams are likely to be distributed in diverse locations
and while such a team might be more creative they will
also be less trusting of remote members. The
hypotheses also suggest that large distributed teams
should not be assigned innovative development tasks
especially in the initial stages of development and that
an attempt should be made to assign a high caliber
leader to diverse teams.
These findings can also have significant implication
to tools designed to support distributed development.
Designers can implement the solutions included in each
section that were derived from literature, amongst
others, to support the growth of trust within both
distributed and collocated teams.
Future work includes conducting research which
focuses primarily on investigating trust to test the
grounded hypotheses discussed in this report in
addition to investigating the existence of other
influential forces. Several parallels have already been
found between trust within distributed development
teams and teams in general, in addition to distributed
business teams; these were reported in this paper.
Future work should also include extracting and
identifying which of these forces are applicable to
distributed development. Further research also needs to
consider assigning weights to these forces such that the
weights reflect their positive or negative strength.
Ideally, such research would involve a wider
population and be conducted across several
organizations. The findings of proposed future work
can have significant implications on the kind of support
developed and provided for distributed developers.
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