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Abstract

In this paper, we report the findings of an empirical investigation into decision making processes (DMPes) in distributed teams. We conducted the study in a Fortune 500 organization with a total of sixteen respondents who participated in an hour-long interview. Our analysis of the DMP reported by our respondents suggests that there is a strong organizational culture that supersedes local and individual culture. We also found that while decisions are predominately made in consultation with team members, the leader is usually the decision maker regardless of team distribution or size. The role the leader plays in the DMP implies that greater consideration should be given to assigning a team leader and also the DMP in place. It is also significant that we did not find any evidence of support mechanisms to the DMP leading us to conclude that this possibility needs to be explored by the organization. Our data also suggests that the DMP is chosen ad-hoc and is not explicitly articulated in this organization, which may benefit from documentation. 

1. Introduction

The development process consists of a myriad of activities and requires making decisions throughout at the individual, team, and organizational levels. Developers, at the individual level, typically need to decide on how to design a module and which types of tests to run. Decisions affecting all members of a distributed team will also typically need to be made regarding the milestones and timelines at the team level. Finally, at the organizational level, decisions are also made in terms of team formation and roles. These levels and the decisions are examples of some the issues that are typically encountered during development. They need to be resolved when they arise in development teams in general but become even more challenging in distributed teams. 

We sought to investigate the decision-making processes (DMPes) that are adopted by distributed teams and gain an understanding of these processes. Moreover, we sought to investigate the roles that the leader, culture and team distribution play in the DMP. We identified three distinct DMPes from descriptions of the process employed i.e. consultation, consensus and autocratic. Our data suggests that ultimately it falls on the leader to make the decisions mostly through consultation but sometimes through consensus. Finally, we found that the organization’s culture typically overrode other cultures that existed within distributed teams, which implies that team distribution played a minimal role in the DMP. Interestingly, despite respondents’ acknowledging the strength of organizational culture their description of the DMP was reflective rather than based on an explicitly defined process leading us to conclude that the process was emergent rather than predefined. 

There is an expectation that decision-making in distributed teams is tightly coupled with the characteristics typically found in such teams. For example, Herbsleb and Grinter [7] found that communication frequency contributes to the inefficiency of distributed teams thus decisions must often be made quickly with the limited information available. They also found that developers are more inclined to take the risk that problems will not arise. They report that this can lead to developers being unaware of the outcomes of the DMP even if it affects them because they did not check. 

Our findings extend existing knowledge on decision making, especially in the area of leadership, some of which is discussed in the following section. This discussion is followed by a description of our research approach and the details of our findings. We also discuss the threats to research validity and the implications of our findings in the final two sections.    

2. Research context

Our review of literature led us to identify some of the variables which can play a significant role in a decision-making process (DMP) adopted by a distributed team. We consider these variables to be highly interdependent. They include: leadership style, culture and team distribution. While other variables can exist we chose to investigate these in our empirical study. We found that leadership is a key variable in decision-making but also found that it is usually ignored in information systems’ literature while the recognition of its significance at both the individual and collective levels is evident [21, 2, 13].
We also conclude that a leader will typically adopts a leadership style that is either goal oriented and thus directed towards achieving tasks or emotion oriented creating a collaborative emotive environment. Every leadership definition we reviewed fell into this pattern of categorization. For example, one categorization of leadership is provided by Zhang et al, which includes participative leadership and directive leadership [21]. In their view, participative leadership is the equalization of power and the sharing of problem solving with followers by consulting them before making a decision. Thus this leadership style is more focused on emotional commitment from the participants who play a major role in team efforts. They define directive leadership as a leadership which provides and seeks compliance with directions for accomplishing a problem solving task and is therefore can be considered activity focused to achieve goals. We conclude that they consider participative leadership and directive leadership parallel to transformational leadership and transactional leadership respectively. 

Other categorizations include those provided by Cogburn et al’s [2] who refer again to two categories: task-focused leadership and relationship-focused leadership. Task-focused leadership is a direct leadership focused primarily on achieving the task and thus is typically characterized by dominance behavior.  They found that relationship-focused leadership is indirect and typically focuses on improving team cohesion, often associated with cooperative behavior, such as democratic decision-making. Their review of literature led them to conclude that each type of leadership is effective in certain contexts. For example, relationship-focused leadership is often considered advantageous and may even be more effective than task-focused leadership especially amongst mixed gender teams on unstructured tasks. Yet, they state that task-focused leadership is considered more effective than relationship-focused leadership overall. These definitions are also inline with the general goal and emotion focused leadership styles identified by Zhang et al and others.

Cultural variables can also come into play during the DMP. Researchers generally find that a culture can be either individualistic or collectivist. Zhang et al base their definition of these terms on Hofstede’s study [21, 8]. They state that in individualistic cultures, the interest of the individual prevails over that of the team; the ties between individuals are loose. Collectivism pertains to societies in which people are integrated into strong, cohesive teams. A highly collectivist culture expects its people to rely upon and give allegiance to the various teams to which they belong. Their examples of collectivist cultures include Japan, South Korea, and Arab-speaking countries whereas the USA, Britain, and Canada are considered highly individualistic. 

Culture can also be discussed in terms of western and non-western.  In such cases we concluded researchers typically reported that in western societies, deci​sions are based on consensus or consultation. In cultures with greater hierarchies, e.g. eastern cultures, decisions are usually made by a person who is higher in the hierarchy. Culture can also determine what inference and deci​sion procedures they use [13].

Organizational culture is also an issue that can impact the DMP. For example, we found reference to a “high power-distance culture in which organizations run with a command and control model, i.e., management making the decisions and developers carrying out instructions” in Zhang et al’s report [21]. 

Decisions are made at either an individual or collective level throughout the development process.  Thus culture can influence the DMP either because of the individual’s background and/or the dominant culture within the Organization or the local culture dominant in the location of the organization’s site. At an individual level, developers typically tend to anchor their decisions on available information adjusting their decision making process as new information becomes available [10]. Researchers typically find that expert decision makers usually do not make exhaustive calculations or comparisons of alternative solutions [11]. Developers typically need to make decisions about the internals of each module, decided to develop the code manually based on the design agreements, examining each change request and deciding whether, how, when, and by whom it should be fixed, etc [7]. 

3. Research method

We conducted our research in a Fortune 500 organization that has multiple sites distributed world-wide. The organization is considered a leader in computer products design and development. Employees involved in the development of products were invited to participate in the research via email and were informed of the study interview questions. Interview questions focused primarily on task allocation, communication, leadership and the exchange of ideas in teams. 

Sixteen employees responded to the invitation and consequently participated in the study. We interviewed respondents utilizing a set of open-ended and close-ended questions. Respondents were encouraged to elaborate their answers and choices regardless of the type of question. Interviews lasted for an hour, on average, and were later transcribed and tabulated.

An analysis of the background information provided by the respondents revealed that their experience in the development domain ranged from 3 to 45 years. We calculated that respondents had a mean of 19.3 years experience with both collocated and distributed projects. We also found that respondents mentioned a total of 26 different sites and that the distributed teams were located on 4 different sites on average. 
We asked respondents to answer all questions within the context of two of the most recent projects they had participated in. We asked them to choose a project where all team members were collocated (Team A) and another where one or more members were in a remote location (Team B). We made this request for several reasons. First, we wanted respondents to answer question with regards to a specific project to help them recall their experience within a single instance and thus give us a deeper understanding of the context of their answers [18]. Second, we also asked them to focus on their most recent project to increase the accuracy of their recollection. Finally, we asked them to describe their experience within the context of two different types of teams to provide both the respondents and the researchers with a point of reference for their experiences e.g. better, more efficient…etc. 

Respondents also provided abstract descriptions of the projects as all respondents were involved in the development process in one capacity or another. We found that the projects were diverse in type and in deliverables. Projects typically fell into one of three categories, namely: platform, process or product development. Platform development projects consisted of developing software, developing hardware, engineering of, integration of, testing of and manufacturing of platforms. Process development or enhancement refers to projects concerned with developing, optimizing, and documenting, evaluating process or consolidating existing processes. Finally, product development category included the development of software, hardware, engineering of, integration of, testing of and manufacturing of computer based products. Project deliverables were either a new release of an existing product, a product that is new to the organization, or an innovative product that is being developed for the first time (new to the organization and the market). Details of the type of projects and their deliverables are reported elsewhere [1]. We did not find any correlation between the projects and the DMP thus we will not include these details in this report.

4. Research findings

We sought to investigate three specific research questions, namely:

1. What roles does the leader play in the DMP?

2. What roles does culture play in the DMP?

3. What role does distribution play in the DMP?

We investigated RQ 1 by asking the question directly, whereas we chose to leave it to the respondents to describe culture and the role distribution plays on the DMP indirectly (research questions RQ 2 and RQ 3). We did this by asking questions regarding distribution of team members and locality of the leader in addition to questions regarding the characteristics a leader should have and the characteristics the leader did actually have in both distributed and collocated teams. Background data provided by the respondents also provided information regarding team distribution and the diversity of culture. We later investigated if a relationship existed between culture and team distribution. The results of investigating these variables are presented in the following sections.

4.1 General findings regarding the DMP

The study revealed that both collocated and distributed teams have nearly the same distribution of both the decision maker and the DMP. The DMP questions were generally opened-ended and the different types of DMPes categories emerged as a result of our analysis of respondents’ descriptions of these processes. It should also be noted that some respondents reported that more than DMP could be used to suit the different context of decision. They were asked to describe the most dominant.
We found that their descriptions typically fell into one of three categories, namely: consultation, consensus and autocratic. The first of these three processes, consultation, refers to a process in which the leader made a decision after consulting with selected or all team members. The members are consulted either because they are considered experts in the domain in which a decision has to be made or they will be affected by the outcomes of the decision. Decision making through consensus refers to a process wherein an issue was discussed by selected or all team members until everyone agreed on a single decision. Respondents reported that reaching a unanimous consensus was not always possible, in which case members who disagreed with the majority would still accept the decision. The expression means that consensus is not necessary, nor technically present when adopting this DMP. The general organizational policy is described by one participant as follows: 

“If people don’t agree they’re not real shy about saying they don’t agree but the group has to kind of come to a decision and we all know how to do it. We all have that concept of [accepting while differing]. Ok, I [differ], I’ve said my piece but I will go and do what the group wants me to do.  That’s a standard kind of thing. If you get into the, I’m a manager and you will have to do what I say then that doesn’t play very well in this org. The individual contributor is just as likely to decide well I’m going to do what I think is the right thing anyways and go off and off and do it or go around that persons head talk to someone else.“

The statement suggests that this policy leads to a certain organizational culture, which will be investigated further in an oncoming section.

Finally, an autocratic DMP refers to a DMP where the leader states a decision without considering the opinions of any of the team members. These were the three definitions that emerged from our discussions with the respondents during the study interviews. 

A summary of the decision maker and the type of decision making process for the collocated and distributed teams is presented in Tables 1 and 2 respectively. We present both to enable a comparison between the DMPes in each type of team. A comparison can help us determine whether the DMPes are specific to distributed teams in the organization or whether our findings are consistent with teams in general in this organization.
Table 1: Summary of decision maker (DM) and process adopted in collocated teams derived from study data.
	DM
	Consultation
	Consensus
	Autocratic

	Leader
	10
	1
	1

	Team
	2
	2
	0

	None
	0
	0
	0


The data in Table 1 demonstrates that while decisions were more often carried out through a process of consultation with the team, the decision maker was usually the leader in collocated teams. The consultation and consensus DMP are democratic processes offering all team members an opportunity to influence what happens in the project in addition to what happens to and in the team. Thus we conclude that the leadership style is predominately participative with regards to decision making, in collocated teams in this organization.
A review of Table 2 also leads to conclude that consultation with the leader as the decision maker is also the prevalent DMP in distributed teams and leads us to conclude that a participative leadership style is dominant in this organization. The data presented in these two tables also implies that there are minimal differences in DMP in collocated and distributed teams in this organization. 
Table 2:  Summary of decision maker and method for distributed teams derived from study data.
	DM
	Consultation
	Consensus
	Autocratic

	Leader
	8
	1
	1

	Team
	3
	2
	0

	None
	1
	0
	0


We found that the leader typically determined the kind of decision making process adopted yet we found that there was no correlation between the type of power a leader exerted and the DMP. We also find that in the majority of the cases (almost all), decision making is a team activity as opposed to an individual process which can lead to the assumption that culture and team distribution plays a role in the DMP adopted in distributed teams. However, we did not find indications that culture and distribution played a role. This finding together with the realization that our findings were applicable across both types of teams implies that organizational cultural dominated the DMP rather than regional or individual culture or the distribution of the team. Furthermore, the lack of correlation between these variables and the DMP implemented led us to conclude that the process was adopted ad-hoc rather than as a result of a study of these variables. 

We will present and discuss the findings of our research with regards to each of our research questions (RQ 1, RQ 2 and RQ 3) further in the oncoming sections. Thus we will discuss the role the leader, culture and distribution play in the DMP.

4.2 The role of the leader in the DMP

Our data implies that participative leadership style was dominant during the DMP. We defined the term leadership to respondents as the process through which one member of the team (its leader) “influences other team members towards attainment of specific team goals”.  This definition implies that any team member can exercise leadership and influence over peers, meaning that the existence of a team without leadership is not possible, even though it may not have a formal leader. It also suggests that the leader is not necessarily officially appointed by employees higher up in the development hierarchy and gives study respondents the opportunity to identify who played the role of the leader in their team; we found it was not necessarily the manager. 

Respondents were shown a scale which consisted of seven levels from the most negative to the most positive personal attributes and leadership styles.  The scale was adapted from Pennington’s scale, which was derived from literature [14, 3, 4, 5].
Personal attributes include pleasant, friendly, warm, interesting, efficient and cooperative were listed in Pennington’s scale and influenced respondent’s discussions [14]. Respondents were also encouraged to provide rationale for their rating and give examples. In one such instance, the respondent checked both sides of the spectrum. When asked why the respondent stated that it was to indicate that she (the leader) was positive when it suited her (with her superiors) but generally negative to her own team members:

“…She was pleasant to outside people not to her own team members. Example, I proposed another way of doing something to the approach she had adopted (but not necessarily proposed) and was harangued e.g. “who the hell do you think you are…etc”.  People were thus actively discouraged from giving feedback ideas input it was that way because she said if it wasn’t that way then should be because she said it. Meetings were deathly quiet with a lot of tension. Efficient only because the talk of the town. She was efficient at what she was willing to take on. Good at presentations. Not good with peers or less. When she left the tension lifted and there was a free exchange of ideas. People were more willing to step outside the box, the atmosphere changed people started to joke. It got fun and the communication started to ease up and also became more effective were no longer a project team on the hot seat.”
This is an extreme example of a complex leader and also a rare one. It demonstrates the important role that the leader plays in both the exchange of ideas and the internal decision-making process that was adopted collectively without explicit discussion. Others reported a more positive experience with their leader, which is generally more reflective of the typical responses given and also gave us insight as to why there was no correlation between leadership and decision making. 

Questions regarding leadership criteria were open-ended and respondents were asked to describe their leader. Questions regarding the type of power exerted by the leader to influence team members to follow decisions were closed-ended. An analysis of their description revealed that there was no discernable pattern of leadership. This may be because there does not seem to be any well-defined or widely acknowledged criteria for choosing a leader when respondents were asked to rate the leader. Considering the consultative DMP that is generally adopted leads us to suggest that the participative or relationship leadership style is dominant in this organization. Other researchers have concluded that this leadership style is particularly effective with mixed gender teams [2]. Our data implies that this style is also effective in distributed teams given the general success of the projects at the time of conducting the study. It was not possible to return and investigate the conclusion of the project and conducting a retrospective study of practices with the benefit of hindsight. 
The types of power a leader could have were also discussed during the interview. Respondents were all shown the first two columns of Table 3, and asked to identify the type of power their leader had during development in both collocated and distributed teams. The table is extracted from Pennington who derived it from existing literature [14, 6, 16]. A table listing the six types of power and a definition of each type (as in Table 3) in addition to an example of each type of power was presented to each respondent.

Table 3 includes the information provided by our respondents regarding the type of power they identified. As stated previously, we asked each respondent to answer both questions within the context of their most recent experience in their collocated and distributed teams to provide both the respondents and researchers’ points of comparison. We wanted to explore whether our findings were due to the nature of the team (i.e. distributed vs. collocated) or other factors (e.g. organizational culture).  In this instance we found that the leader in both distributed teams and collocated teams demonstrated similarities in the type of power our respondents identified. We also found that leaders in both types of teams typically demonstrated more than one type of power. Furthermore, we found that collocated teams had more variations in the combination of power types demonstrated by the leader. Thus our data implies that collocated team leaders have more opportunity to demonstrate different types of power to influence their teams.
Respondents often provided rationale as to why they felt the leader had the power(s) identified. For example one respondent explained the evidence of different power types demonstrated by the leader of his distributed team:

“…it started out as informational because he tended to grab hold, he wasn’t really a leader and he just started gathering all the information and had the slides and everything so he knew more than anyone else. Then because he did he got anointed like ok you really run this group. and the boss, the leader of the org turned to him because he had more data than the rest of the people, so he went from informational to legitimate. I think there was a transition there.”
This statement and others like it imply that leaders typically start their leadership with one type of power that generally evolves to include other types over time. Respondents’ statements also typically imply that in this organization there is a culture of empowerment, which is inline with our findings that the DMP is independent of leadership style.

Finally we found no significant difference in the DMP adopted in collocated teams where the team leader was always collocated with team members and the DMP adopted by the team leader in a distributed team where the leader was not necessarily collocated with the majority of the distributed team member and a leader who was never collocated with all team members. Thus we conclude that the location of the team leader was not a factor that affected the DMP in this organization. 

4.3 The role of culture 

We found that respondents typically referred to either organizational culture or regional culture throughout our interviews within the context of the various aspects of distributed collaboration that we discussed. Our data implies that organizational culture generally dominated team practices, thus we found that regional culture did not have a discernable impact on the DMP. The organizational culture is evident in the policy to differ but still accept decisions, for example. This policy implies that the organizational culture demonstrates both collectivist and individualistic characteristics. It is collectivist in nature in that the team is required to collectively agree to commit to a decision through the consensus DMP. If an individual within the team disagrees then the individual will still commit to a decision made by the team. Our data suggest that individualistic and hierarchal behavior in such a context by a leader can cause team members to exhibit individualistic behavior also. 

The seemingly hybrid nature of the organization’s culture is also evident in the consultative DMP that is prevalent in our study. Here we found that while the leader consults with the team members, the leader is typically the decision maker. Thus the leader, perceived as being higher in the hierarchy than other team members demonstrates the characteristics of an individualistic culture yet also demonstrates some characteristics of a collectivist culture by consulting with other team members. The blend of cultural characteristics may be the result of the size of the organization which is distributed world-wide, the influence of multiple cultures within a single site or a combination of the two. Further evidence of the individualistic nature of the organization’s culture can be found in another respondent’s description of its impact on the DMP: 

“...here [in the organization] there is an underlying [organization named] culture that’s much different than other organizations. There [are] things that spark the confrontation, that’s not pleasant, it’s not expected to be pleasant, it’s expected that if you have an issue you need to confront the person, whether or not they’re pleasant or not it’s expected, it’s a much different culture than I’ve seen in other companies I’ve worked for.  So there is an expectation in our Organization in our core values that they expect you to do that.” 

This statement clearly highlights the general feeling regarding the prevalence of organizational culture and the dominance of this culture within the organization’s sites regardless of locality. This finding is in contrast to answers regarding communication, where we found respondents felt that culture did play a role in communication. For example, one respondent described the communication model as being ineffective because the large number of developers involved led also to diversity in cultures. Furthermore, the respondent’s description also touches upon the DMP, the challenges encountered when it is applied across sites and the actions typically taken to overcome these challenges. 

“[the model is] … not effective as A [collocated team] because they [the developers] are new and cultural[ly] they are more conservative. Within the organization in that country they don’t take risk it is the culture there. They don’t want to stand up and be an individual they want to merge as a team and be lost in the team rather than be an individual. We have a lot of problems communicating. They don’t say it in the meeting. If asked if they agree, for example, I only hear silence so I don’t know if it’s yes or no. So it’s not the model but the culture their ability to respond to communications which is not meeting expectancy. That’s why we want to bring their other members here to integrate them. I asked our managers/leaders to leave when they came face-to-face so I can talk to them directly and spent time to understand why they weren’t talking…” 
The respondent describes interactions with others from a different, seemingly more collective culture, and their unwillingness to distinguish themselves as individuals. The result is that this respondent feels they fail to communicate and the seeming failure of the consultative approach in such instances. He went on to describe his suspicion that while:

“…Everyone is given the opportunity to state argument and the leader then communicated these to the manner. However I did not have confidence that the people did present arguments I felt that it might be the member followed the manager’s lead. I don’t know how much they speak. I think the manager takes the leaders. Other times they will follow top-down model where the manager will decide something and inform those in the lower ranks to follow through. It flows down to the foot soldiers”
The respondent’s response demonstrates that while the consultative approach was adopted and was challenged by a different local culture; this leader strove to limit the impact of these challenges by both including team members lower in the team hierarchy and addressing the local culture. The leader strove to address local culture by “integrating” team members at the remote site. Integrating remote team members into organizational culture was also referred to by other respondents in contexts other than decision making. The following is another example of just such a reference:

“It was my decision on how to communicate. The first kick off 2 sessions we didn’t try to get all the developers. I tried to alternate meetings. So that one meeting the US team go over there the next time they go over to US. Not all but some of them and they go back and integrate.”
Both these statements provide examples that demonstrate respondents’ awareness of other cultures and the general attitude that the hybrid organizational culture should prevail regardless. 

These observations and respondents’ statements collectively led us to conclude that there is general expectancy that new team members will assimilate and adopt the organization’s culture over time. Thus, the likelihood that this organization exports its culture to sites overseas is high and may be the root cause of our finding that the impact of local culture is minimized as a result of “integration”.


4.4 The role of team distribution 

We also explored the possibility that the locality of the leader impacted the DMP adopted by the team and whether the majority of the team was collocated with the leader. We found that the leader is predominately located with the majority of the participants when the teams are distributed and was considered an advantage by study respondents. Participants considered it a disadvantage when the leader was located with the minority of team members, regardless of where the respondent was located. Furthermore, our data implies that the respondents overwhelmingly felt that the leader’s location did not impact the work distribution when the leader was located with the minority. When the leader was located with the majority or co-located, about 50% of the respondents felt that the leader’s location impacted the work distribution. However, we did not find any correlation between the locality of the leader and the DMP adopted. 

The following statement by one respondent gives us insight into how the impact of the leader’s locality is minimized in the organization allowing the adoption of a DMP without constraint. The consultative DMP adopted was enabled because of the empowerment of team members and the general organizational culture which encourages participation:

“…people were given an opportunity to voice their ideas and did so despite the time difference. Even the geos [geographically remote members]. For example one member called when it was 1:00 am his time so that he can participate in a meeting during working hours and designated meeting time. This is encouraged in [the organization] and well known by its long term employees.  Despite the culture differences, language barriers and differences in time zones ideas/opinions were being expressed and taken up/acknowledged spontaneously because of the type of leadership in place, the confidence of the long term employees in the culture of the organizations which is prevalent in all the organizations’ sites global[ly].”

Here, we again benefited from the comparative nature of our study to investigate the accuracy of the conclusions made. As stated previously, we found no discernable difference in the DMP adopted in collocated team, where the majority (if not all) of the members were typically from the US, and distributed teams where team members were usually characterized by cultural diversity. Our data also implies that the number of sites over which the team is distributed and its associated implications (e.g. differences in time zone, culture, languages…etc) had no discernable impact on the DMP. We also found that the distribution pattern (i.e. the majority located with leader vs. minority collocated with leader) did not have a discernable impact on the DMP adopted by a distributed team. 

5. Threat to validity

We are aware that there are some threats to experimental validity. First, while our study that was conducted across multiple sites, it was conducted within a single organization. Second, the limited number of respondents who participated in the study also threatens the generalizeability of our study. 

We also recognize that limiting our data to that gathered during the interview without corroborating our findings with data from other sources (e.g. emails, meetings…etc) can also be considered a threat to study validity. This limitation can introduce bias and inaccuracies that we strove to minimize by focusing on the most recent team experiences. However, these threats do not prevent us from making several significant observations that can extend existing understanding of this domain.  

6. Discussion 

Our review of literature led to our investigating DMP in conjunction with leadership, team distribution and culture. We found a great deal of diversity in leadership styles and while we found no correlation between the power of the leader uses to influence teams member or the leader’s personal attributes and the DMP adopted; we did find that a participative leadership style was implied from the DMP adopted. 

Respondents were unaware of why leaders were chosen and sometimes stated that it was more a question of availability, yet we also found that the leader played a central role in the DMP. Consequently, the leader who is in control of the DMP may or may not posses the required skills to guide it. These findings also suggests that an effort should be made to allocate a leader in the location of the majority of team members to minimize the challenges that typically arise as a result of a distributed setting, particularly when the consultative or a consensual DMP is adopted. Furthermore, while we did not find the variable that literature led us to anticipate would impact the DMP, our data does imply that a need to investigate whether manipulating these variables and the choice of the DMP can lead to more effective decision making in distributed team.

The study also revealed that the DMPes and the effectiveness of each within the various contexts of culture and team distribution require further investigation within the organization. Such an investigation may lead the organization to develop an analytic approach to the choice of DMP and increase the effectiveness of the DMP as we also found a lack of explicitly defined DMPes. Respondents typically needed to reflect on the process and identified it in hindsight, which also indicates that the process should be better documented and distributed in addition to enabling employees to acquire the necessary skills. Alternatively, as no criteria or leadership processes were found to be explicitly defined then these are two items that need to be explored further and addressed.
We could find no links between team distribution and the DMP. We anticipated that the DMP would correlate with either the location of the leader in relation to the majority of the team member and/or the sites and consequently with the culture of the region in which the site was located. Our data revealed no such correlation. However, our data did imply that the organization’s culture seems to dominate the DMP. The organization’s culture implies that the organization’s distribution across multiple-site has led to both the organization exporting the culture of its origin (US) and also absorbing some of the cultural traits of its remote sites. Thus we conclude that the organization’s culture is a hybrid of characteristics from these collective cultures. While the regional culture of the organization’s origin is more evident, the traits of other cultures may rise closer to the surface as the organization continues its evolution.

7. Implications 

Our research leads to several implications for the development of automated support tools. The dominance of the consultative and consensual DMPes imply that distributed teams may benefit from some kind of tool to support the DMP. The dominant DMPes identified in our data  (consultative and consensual) suggests a web-based decision making tool that will allow developers to structure their interactions into separate dialogues for each issue that they needed to address and thus facilitate the coordination of distributed decision making [9, 12]. 

We found that neither the DMP nor the documentations of its outcomes were explicitly defined within this organization. Documenting the DMP and its outcome(s) has been identified as key to overcoming misunderstandings that typically arise during distributed decision making [7, 9]. Providing a decision making support tool with the ability to document the DMP and also allow remote members to contribute to it regardless of differences in time zones may improve the efficacy and effectiveness of the DMP adopted. 

A tool that provides such support would also need to explore what needs to be documented and what should not be revealed. Documenting too little may mean losing vital decision making rationale, documenting everything may mean overwhelming developers with information [1]. Research has shown individuals do not have a complete understanding of what they need to be mindful of within the organization and it is often only in retrospect that an individual can make sense of symptoms that may lead them to make the correct decisions [19, 20]. Thus, developing automated support for distributed decision making still requires determining what is to be revealed, when, to whom, and how which are questions we are investigating within different contexts [17].
We found that the organizational culture dominated the DMP and an expectation for new members to assimilate over time. There was also a suggestion that the organizational culture resembled that of the culture of the organization’s origin. The organization originated in the US and thus the DMPes we identified reflect the dominance of the egalitarian processes in place in most aspects of US culture. Olson and Olson [13] report that the decision-support systems designed in the United States embody algorithms that fit egalitarian, democratic participation. Their review led them to conclude that while these systems provide anonymity and focus on the task they also tend to ignore any aspect of relationships and obligation. Thus decision support systems designed in the US may prove to be more effective when adopted in organizations which originate in egalitarian locations. However, such systems may prove to be less effective in other organizations and alternatives need to be investigated such that other cultures are also considered. 

We should also emphasize that this study reflects the practices of one organization. Thus the implications for potential features of tool support may not be applicable or useful to other organizations in the same domain or different domains. Other organizations and the DMPes in place need to be investigated to identify the features of appropriate decision support mechanisms. 

We also have to consider that a tool may not be adopted even if the tool has been tailored to meet an organization’s needs. Introducing a new tool is typically challenging and not necessarily more effective. New tools generally meet with resistance that requires considerable effort to overcome especially if the tool has to be adopted uniformly across all sites to ensure that all members of a distributed team can participate in the team decision making processes. The challenges become more complex when considering collaborations across organizations and the effort required to promote tool acceptance across multiple organizations [15]. 
Interestingly, we did not find any automated tool was used to support current processes despite asking explicitly about tools. The respondents did not express dissatisfaction with the manner in which the DMP was implemented within the organization. The organization is a leader in its field, which implies that we need to investigate the other mechanisms in place in this organization that support the DMP and enables distributed teams, in particular, to perform. Increasing the effectiveness of existing mechanisms, which may or may not be automated, can lead to an increasingly effective DMP without the overhead of tool development and the process of incorporating the tool into the development process. 
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Table 3: The six types of power Pennington [14] derived from French and Raven [6] and Raven [16] in addition to study respondents’ description of leadership power.





Type of Power�
Description�
Collocated Team�
Distributed Team�
�
Reward power �
Ability of the leader to provide what others want or remove what they dislike or do want.�
6�
2�
�
Referent power �
Respect with which the leader is held by team members and ability to create common sense of identity. �
9�
5�
�
Informational  power�
Use of information, which may be privileged to the leader, in a logical way to present compelling argument. �
8�
7�
�
Legitimate power �
Team members accept rules and norms of the leader and regard leader as properly occupying the position.�
8�
5�
�
Expert power �
Leader perceived and regarded as having superior knowledge and/or specialist in a field. �
6�
7�
�
Coercive power �
Leader has the ability to threaten and punish others to get his or her own way.�
2�
1�
�









