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Abstract
This paper builds all the discussions on an exhaustive literature review through critically investigating different
aspects of managing GVTs concerning imposing control on virtual teams and measuring their performance. The
foregoing features of managing GVTs have been regarded as problematic due to the idiosyncrasies of virtual
team working. Besides, there are disagreementsin the literature regarding the necessity of implementing control
and auditing for GVTs’ context. To address the mentioned challenges, the crucial role of control and evaluating
the performance of GVTs will be established based on the evidences from the litearture. Afterwards, the key
requirements of performance evaluation for GVTs will be ascertained. Subsequently, the paper will briefly
introduce Data Envelopment Analysis (DEA) as an available method for comparing and evaluating the
performances of GVTs. The study will conclude by presenting guidelines to facilitate harnessing the abilities of
DEA to measure the performance of GVTs and presenting directions for future studies in the area.
Keywords: global virtual teams, performance, control, management, DEA
1. Introduction
Many reports have advocated for the benefits of adopting GVTs. The great advantages envisaged for GVTs have
been denoted by myriad of studies predicting an increasing trend for using GVTs in organisations in a wide
range of industries (Duarte and Snyder, 2006, Hosseini and Chileshe, 2013a). Nevertheless, benefits of GVTs
are achievable only by taking into account their unique idiosyncrasies and specific critical success factors
(Camarinha-Matos and Afsarmanesh, 2003, Chang, 2011, Tong et al., 2013). In this context, many recent studies
have enunciated that body of knowledge on GVTs is immature (Algesheimer et al., 2011, Schweitzer and
Duxbury, 2010) and is not able to supply the field with adequate knowledge.
Hitherto, managerial issues have been identified as one of the main challenges of implementing GVTs in
organisations. Specifically, the extant literature postulates that managers in charge of GVTs suffer from lack of
methods and strategies for imposing control on their teams in which members are dispersed and mostly out of
the reach by the manager of the team (Noori et al., 2009). Besides, GVT managers struggle to measure or
evaluate the performance of members and the teams. In addition, many studies have underestimated the role of
performance measurement by stressing the necessity of the empowerment of members in order to promote the
self-controlling environment in GVTs. It seems the literature on GVTs has somehow shied away from presenting
a workable solution to resolve the current situation and has literally overlooked the subject of control in
GVTs.However, findings of the review of the literature showed that apart from primacy of empowerment,
GVTs’ managers do have to impose control on team members. Likewise, the performance control should be
backed largely by means of deploying online devices and methods (Malhotra et al., 2007). On the other hand,
performance of GVTs is affected by a wide range of factors from inside the team as well as from the
surrounding environment. Hence, the managers are in need of methods possessing the ability to evaluate,
measure, and compare the performance of entities under the effect of a wide range of variables and factors.
Many methods for measuring the performance of entities affected by many variables have been introduced
including DEA as a robust tool for assessing the relative efficacy of Comparable Decision-Making Units (DMUs)
(Ghoddousi et al., 2012). Authors are of the view that the forgoing method fits the requirements of measuring
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performance of GVTs as will be discussed in the following sections of this paper. The introduction of this
method would be a rudimentary effort to bridge the gaps in the body of knowledge in terms of availability of
practical methods for measuring the performnaces of virtual teams. Even more, the discussions presented within
the study would settlethe disputesover the primacy of imposing control and performance measurement in GVTs.
In addition, the study opens the door to lucrative grounds of research by making this proposition.
2. Objectives of the Study
Due to the disagrrements prevailing in the literature regarding the necessity of imposing control on GVTs and
the lack of knowledge about practicable methods for measuring their performance, this paper attempts to
provide answers for the below research questions as the focal point of the study:
1)

Is it necessary to impose control and measure the performance of GVTs while many studies in the
literature maintain that control and perforemnceaudits are not workable in GVTs?

2)

If the answer to the above question is yes, what would be a practical method to fulfil the control
requirements including evaluating the performace of GVTs?

3. Research Methodology
The paper takes advantage of the results of a broad literature review carried out on GVTs performance
measurement along with tapping into the body of knowledge on DEA. Subsequently, the paper amalgamates and
merges the information acquired, expresses the interpretations and eventually proposes the results as some
guidelines for GVTs’ managers. All the discussions and the conclusions of this research are built on analysing
the extant literature. This seemed rationale in terms of robustness of the methodology as drawing upon the
results of reviews of the literature as the sole method of studies has been widely experienced previously in some
seminal inquiries about GVTs e.g. (Powell et al., 2004, Hertel et al., 2005).
In addition, literature on GVTs is not mature enough and is in need of creting knowledge to fill the existing gaps
(Nordback and Sivunen, 2013, Caya et al., 2013). Likewise, lliterature review as a qualitative method is the first
step of any research studywith the aim of extracting the available information from the existing body of
knowledge. This phase has been titled as observation by Carlile and Christensen (2004) as the initial step
towards theory building to create knowledge on a topic.
To assure the comprehensiveness of the literature considered, the review covered all the major databases such as
Elsevier, Emerald, ISI web of science, Science-direct, Compendex, EBSCO, and ABI/INFORM. As well as the
well-known databases, private bibliographic databases e.g. http://www.scoop.it/t/virtual-r-d-teamswere
considered. Searching process were performed by using the keywords deployed in previous studies (Martins and
Schilpzand, 2011, Hosseini and Chileshe, 2013a). Eventually, more than 350 publications relevant to the issue of
GVTs were identified and reviewd.
4. Global Virtual Teams (GVTs)
4.1 Concepts and Definitions
The terminologies pertaining GVTs are still under evolution (Martins and Schilpzand, 2011). Hence, one widely
agreed-upon definition for GVTs remains elusive(Chen and Messner, 2010, Martins and Schilpzand, 2011,
Schweitzer and Duxbury, 2010, Mawanda, 2012, Wilson et al., 2013). Presenting in-length discussions on
different approaches and the related definitions is beyond the scope of this paper. Therefore, we consider a
recent definition of GVTs in this paper as:
“Groups of geographically, organisationally and/or time dispersed intelligent workers with different skills and
in different positions of the hierarchy heavily relied on ICTs to accomplish tasks which for all are held
accountable” (Hosseini & Chileshe, 2013a, page 3).
Considering the foregoing definition, it is inferred that the nature of the relationships between the manager and
the members in GVTs are far different from that of the conventional teams. It is because taking advantage of
face-to-face meetings and negotiations (Hertel et al., 2005) and positive effects of non-job-related
communications (Hofner Saphiere, 1996) are infeasible for GVTs. The unique attributes of GVTs such as the
dispersions between the members and the managers dramatically affect their working environment and
communications.
4.2 Structure of GVTs
Technical qualifications possessed by the team members are of high priority for GVTs’ managers when it comes
to selecting members. It is because one of the driving forces behind migrating to GVTs from the traditional
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system is to gain access to talented staff based on their technical competencies (Hosseini et al., 2013). In
addition, managers face limitations in evaluating the socio-emotional attributes of members prior to inception of
cooperation with them. As a result, GVTs’ managers should select members solely on grounds of the technical
skills prescribed by the objectives of the team (Harvey et al., 2004). The next step for managers would be
dealing with the issues stemmed from challenges of having people from different cultures and with different
working routines in one unit.
As stated, direct consequences of cultural diversity in GVTs are stemmed from the fact that team members come
from very different backgrounds and with various experiences. Consequently, they bring with themselves
different behavioural norms, organisational cultures, routines and assumptions about team working to GVTs
(Kayworth and Leidner, 2002, Powell et al., 2004, Kozlowski and Ilgen, 2006). Some studies have asserted that
cultural diversity in GVTs has dramatic effects on the performance of the team and gives rise to many serious
issues in GVTs management (Hitson, 2008, Piccoli et al., 2004, Connaughton and Shuffler, 2007, Zimmermann,
2011). Major issues regarded as problematic due to the diversity dominant in GVTs include matters pertaining
team cohesiveness (Martins and Schilpzand, 2011, Powell et al., 2004) and the identity of the team (O'Leary and
Mortensen, 2011, Shapiro et al., 2002, Hertel et al., 2005). The mechanism of the influence of the virtuality of
the team on the aforementioned variables and the concomitant impacts on GVTs’ performance is still ambiguous
within the literature.
Presumably, GVTs do not survive eliminating ICTs from the scene (Peters and Manz, 2007, Peansupap, 2012,
LaLonde, 2011, Booth, 2011, Maynard and Gilson, 2013). The level of dependency of GVTs on ICTs has been
suggested to act as one of the main attributes of GVTS and as the index of virtuality level for GVTs (Gibson and
Gibbs, 2006). Some researchers have argued that ICTs interaction with GVTs is still a matter of controversy in
academia (Curseu et al., 2008), since some scholars have contended that heavy reliance on ICTs is one of the
concomitant outcomes of working in virtual environment for teams and could not be the cornerstone for
theconcept of GVTs (Schweitzer and Duxbury, 2010). Nevertheless, the unprecedented advancements in ICTs
have been the primary facilitator of the trend of utilising GVTs in organisations (Kirkman et al., 2004,
Montoya-Weiss et al., 2001, Rezgui, 2001, Akhilesh et al., 2013).
Considering the idiosyncrasies and attributes of GVTs, it is inferred that managers of virtual teams confront
unique challenges. These issues are mostly not of noticeable importance in traditional teams and presumably
have not been addressedin the literature on conventional teams. The following sections expound on this matter.
5. Challenges of Managing GVTs
Studies have deployed different frameworks to investigate the issues of managing GVTs within the literature as
in some studies authors have divided the lifecycle of a GVT into different phases. Many treatises have utilised
the eminent method of categorising GVTs’ lifecycle into teams inputs, outputs, and processes e.g.(Schiller and
Mandviwalla, 2007). We considered the necessary tasks of managing a GVT to fall within three major
consecutive phases. These phases include, Initiating, Executing/Performance managing/Team development, and
Closing in accordance to the framework deployed in the paper by Hosseini and Chileshe (2013a).

Figure 1. An abbreviated version of challenges of managing GVTs
As stated within the objectives of this paper, the focal points of the presented discussions concern the
managerial aspects ofGVTs concerning control and performance audit of the team. Nevertheless, we should take
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into account the inherent interconnections and reciprocal effects between various features of managing GVTs
throught the life cycle of the team. Hence, in order to clarify the corresponding issues, the following parts of the
paper present a brief discussion on the main problematic aspects and challenges of managing GVTs. The items
illustrated in figure 1 are the primary aspects of managing GVTs during the executive phase as will be
expounded on in the following sections.
5.1 Selecting the Best Leadership Strategy
On the one hand, some studies have advocated for the viewpoint that selecting the appropriate leadership
strategy would contribute enormously to the effectiveness of a GVT (Jarvenpaa and Tanriverdi, 2003, Kayworth
and Leidner, 2002). Even more, some authors have claimed that the task of choosing the fitted leadership
strategy could be the most challenging task for a manager in a GVT (Hertel et al., 2005, Bell and Kozlowski,
2002, Bal and Teo, 2001, Malhotra et al., 2007). On the other hand, the results of a broad research on this matter
showed that the performance of a GVT is not affected directly by the nature of the relationships between the
leader and the members (Goh, 2010). This perspectivequestions the theories supporting the crucial influence of
leadership on the performance of GVTs.
Generally, it seems the autonomous task-oriented leadership styles which mostly should be implemented directly
could not be effective in GVTs due to specific conditions dominant in their working environment (Hertel et al.,
2005, Powell et al., 2004). Likewise, for managers of GVTs possessing specific leadership attributes seems a
necessity (Bal and Teo, 2001). Nevertheless, identifying the effective leadership strategies fitting GVTs has been
the objective of many studies (Malhotra et al., 2007, Van Pelt, 2010) whilst it is still a controversial matter in the
related body of knowledge (Mukherjee et al., 2012, Mawanda, 2012). The salient samples of proposedleadership
strategies for GVTs include the strategies drawing upon the approach of empowering personnel, and promoting
self-managing policies (Hertel et al., 2005). We should acknowledge the achievements made by researchers in
developing leadership frameworks even for specific contexts such as construction (Chinowsky et al., 2002, Chen
and Messner, 2010), however the literature is not mature enough to clarify the ambiguities of selecting the
appropriate leadership strategy for GVTs.
As a result, managers of GVTs are still deprived of an established agreed-upon leadership policy to be
implemented in virtual team working environments. This is gaps of knowledge adversely affects the
effectiveness of management practices in GVTs.
5.2 Utilising ICTs Effectively
Heavy reliance of GVTs on ICTs (Booth, 2011, Hosseini et al., 2012) increases their vulnerability to
technological problems. In addition, the inferior quality of communications via ICTs in GVTs in comparison to
conventional teams is another drawback of using ICTs as the main medium (Hertel et al., 2005). Therefore,
GVTs’ managers should be fully aware of the different patterns of information common in their teams, the
nature and the type of the data necessary to be exchanged, and the best channels of communication based on the
specific conditions of the team. On top of that, managers are confined by the abilities offered by ICTs in terms
of controlling the performance of GVTs (Hosseini and Chileshe, 2013b) as will be discussed later in this paper.
5.3 Communications Management
Some studies have pointed out that GVTs personnel would experience large amounts of time loss on interpreting
the communications and coordinating their activities due to the necessity of using ICTs as the central channel of
communications (Maynard et al., 2012). Concisely, communications are problematic in GVTs as poor
communications could be the source of many other problems encountered by managers and personnel of GVTs
(Walvoord et al., 2008, Rosen et al., 2007, Lin et al., 2008, Duarte & Snyder, 2006, Goodbody, 2005).
It is the well-known view within the literature indicating that every single project establishes its own
communication patterns and takes advantage of specific communication tools. Besides, studies have asserted
that modifying the patterns established previously might take great deal of effort and time. Therefore, setting
effective rules of communication management at the initial stages of adopting a GVT is crucial for the managers
(Martins and Schilpzand, 2011, Huysman et al., 2003).
5.4 Building Trust
The matters pertaning building trust in GVTs is one of the frequently mentioned aspects of managing GVTs in
the extant literature. It is because developing trust between the members influencesthe performance of GVT’s
significantly (Henttonen & Blomqvist, 2005, Malhotra et al., 2007, Khan, 2012). Moreover, the trend of trust
development among members changes gradually and is largely determined by the stage of the lifecycle of the
team (Kanawattanachai & Yoo, 2002). Furthermore, trust development relies on the cultural backgrounds of the
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members as well (Yusof and Zakaria, 2012). However, the level of effect of trust on the GVT’s performance
varies based on the conditions of the team (Jarvenpaa et al., 2004). Nonetheless, some authors have expressed
reservations about the strength of the correlationbetween developing trust among the members of GVTs and the
outcomes of the team (Jarvenpaa et al., 2004). Thus, choosing effective measures for building trust among the
members remains elusive for GVT’s managers. Accordingly, the body of knowledge on trust development is still
immature when it comes to GVTs as the managers face questions on how to implement effective managerial or
leadership policies for promoting trust in GVTs (Crisp & Jarvenpaa, 2013).
5.5 Control and Supervision
Managers in charge of GVTs lack an effective managerial tool namely the ability of exerting direct control and
observational supervision (Hosseini & Chileshe, 2013a, Rice et al., 2007), which could be one of the major
challenges they face (Haywood, 1998, Piccoli et al., 2004, Bell & Kozlowski, 2002). To resolve the mentioned
issue, some published works have proposed supervision policies built on the idea of empowerment of team
members in GVTs (Walvoord et al., 2008, Kirkman et al., 2004). Likewise, some studies have stated that GVTs
with higher performance demonstrate the below attributes:


Higher levels of dedication to teams’ objectives;



Team members act more cohesively;



Members show balance between respect and harmony when it comes to dealing with the dissimilarities
between members in the GVT (Ebrahim et al., 2009).

From another perspective, an important index for an acceptable level of performance in a GVTs could be the
satisfaction of customers with the team (Kirkman et al., 2004). Extant literature suggests other performance
metrics for GVTs including the quality of decisions made, quantity of ideas generated by the GVT, and how
long it takes the team to make a decision as mentioned in some studies e.g. (Powell et al., 2004, Piccoli et al.,
2004).
Generally, the issue of controlling the performance of GVTs is inseparable from the matters pertaining the
leadership strategy, building trust, supervision policy and control methods. It seems that managers are in need of
an integrated approach to address the challenges of performance measurement and control. In the envisaged
integrated model, each construct is interrelated with others. As an example, selecting a specific leadership style
affects the method for building trust and control policy. It seems promising but hitherto a validated integrated
model is not available and all the foregoing issues are still controversial within the extant literature (Hertel et al.,
2005). Taking into account the current situation, the next upcoming sections of the paper aim at expounding on
the necessity of implementing control and performance measurement for GVTs based on the available
knowledge and the variables that seem to be measurable in GVTs.
6. GVTs Effectiveness/Performance
The effectiveness of teams has become a major concern for organisations since at least two decades ago
(Kozlowski & Ilgen, 2006). Due to the crucial role of teams in organisations, researchers have put in a lot of
effort to shed light on the mechanisms that teams draw upon to meet their defined objectives and the methods
that make organisations capable of determining whether a team acts effectively or not (Bagozzi & Dholakia,
2002, LePine et al., 2008). As a result, voluminous amount of relevant studies are available in the field, as a
broad literature review from 2007 identified around 130 team performance models and frameworks (Salas et al.,
2007). Nevertheless, the body of knowledge on the variables contributing to the performance of GVTs and the
factors determining their effectiveness suffers from paucity of research (Algesheimer et al., 2011, Ebrahim et al.,
2009). Researchers have acknowledged the great effects of variables related to social matters (Peters & Karren,
2009, Lin et al., 2008), task-related variables (Lipnack and Stamps, 2000), and the quality of communications
(Maznevski & Chudoba, 2000, Ahn et al., 2005) on the effectiveness of GVTs. The comprehensive list of factors
influencing the effectiveness of GVTs isnot available.Besides, using the currently identified variables in an
integrated model to evaluate the level of the effectiveness of GVTs seems to be problematic as well. This is
because the factors introduced in the literature are numerous whileseem to be incompatibleand highly diverse in
nature. Moreover, collecting data from GVTs with dispersed members indistant locations is a demanding task
(Lin et al., 2008).
It is noteworthy to mention that some studies e.g. (Algesheimer et al., 2011, Powell et al., 2004) did not clearly
delineate the effectiveness and the performance in GVTs. Based on the previous applications for two terms in the
relevant literature, we would contend that these words cannot be utilised interchangeably. Drawing upon the
definitions presented by Piccoli et al. (2004), effectiveness could be defined as the quality and quantity of the
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outputs produced by the team along with the advantages team brings about for its members. Therefore, an
effective GVT is the one with the capability of producing high quality outputs namely products or services. The
effective GVT provides advantages for the team members by gratification and making them satisfied with their
experience as well (Jarvenpaa & Ives, 1994). Performance in turn could be defined as the level the products or
services produced or provided by the GVT fulfils the requirements of the defined standards in terms of the
quality along with the quantity and timeliness (Lurey & Raisinghani, 2001, Martins & Schilpzand, 2011).
Therefore, in alignment with the model proposed by Lin et al. (2008) we assume that performance is the
cornerstone of GVT’s effectiveness and is correlated with the satisfaction level of the stakeholders, end-users
and members of GVTs.
6.1 Monitor/Control Performance in GVTs
The below sections are the evidences from the literature establishing the necessity of implementing control and
supervision on GVTs from different vantage points. The abbreviated version of the discussionsadvocating for
the necessity of implementing performance control by managers of GVTs is illustrated in figure 2.

Figure 2. Justifications behind the necessity of implementing performance control for GVTs
6.1.1 GVTs as Teams
One of the main contributors to high levels of performance in teams is implementingeffective control policies
(Hackman, 1990). The positive effects of control and performance evaluation have been endorsed by many
studies. As an example, Paris et al. (2000, page 1055) in their broad review on team working stated, “without the
measurement of team performance, one could not ascertain the success of any intervention to improve it”.
Building on the theories developed for conventional teams, the control mechanisms undertaken by managers of
teams are the processes by which an organisation secures its movement through fulfilling the predefined
objectives (Ouchi, 1979). The relevant tasks are literally among the essential managerial tasks and arecrucial for
meeting the objectives of any organisation.
Apart from some unique idiosyncrasies, GVTs could be regarded as a team. Thus, the generic theories developed
for teams in the literature seem to be applicable to GVTs (Piccoli et al., 2004), as many recent studies have
considered GVTs solely as the novel structure of teams permeating organisations (Mukherjee et al., 2012,
Wakefield et al., 2008). Considering GVTs as a team, the envisaged benefits of implementing control
mechanism by the managers of GVTs applies to them based on the literature on team working. However, the
aforementioned policies might bring about different levels of benefits and presumably must be adopted through
other mechanisms in comparison to conventional teams.
6.1.2 GVTs as Elements of Projects
In many contexts, GVTs are serving the projects. Hence, according to one of the widely accepted guides of
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project management, meeting the requirements pertaining controlling, monitoring and auditing the performance
of teams during the lifecycle of the project is central to the tasks supposed to be performed by any project
manager (Project Management, 2008). We could consider a much more important role for monitoring and
control in GVTs as virtual teams face greater project management challenges. Even one of the main critical
success factors for GVTs has been identified as the ability of the project manager to set clear team goals and
provide continuous performance feedback, which highlights the primacy of performance control in GVTs
(Kayworth and Leidner, 2000). GVTs project management encompasses keeping the project on schedule and
assuring that project goals remain unwavering (McDonough et al., 2001), reflecting the crucial role of
performance control in GVTs.
6.1.3 No Contradiction with Empowerment
There are studies in GVTs’ literature maintaining that optimal structural configuration for GVTs could be merely
built on self-direction and empowerment of members. A salient example is the work by DeSanctis and Poole
(1997) stating that teams migrating to work in a virtual environment require less formal procedures as the
managerial control policies are not effectiveenough in GVTs. Literature on GVTs has traditionally advocated for
the advantages of self-directing strategies (Jarvenpaa and Leidner, 1998, Jarvenpaa et al., 1998). Nevertheless,
empirical studies have not approved the superiority of self-directed GVTs over the ones with managerial control
systems. One is able to find studies advocating for the stromg correlation between empowerment of team
members and effectiveness of the team (Kirkman et al., 2004), however the empowerment philosophy does not
rule out the adoption of control and performance control through managerial control procedures. GVT members
might retain little autonomy whilst members can still enjoy high levels of empowerment. Empowerment is
dominant in a GVT as long as members share a collective feeling of potency, have acceptable levels of
importance in their work, and are confident that the team’s work brings about positive outcomes for its
stakeholders (Spreitzer, 1995). On top of that, literature mostly deems empowerment to be a means of enhancing
the motivation level of team members rather than a control policy. Hence, the rewarding system in place is also
effective in terms of providing members with morale and motivation.
6.1.4 Effects of Members’ Backgrounds
Due to the novelty of GVTs, most of the personnel working in GVTs come from traditional teams in which they
had relied on supervision and a coordinator to tackle the challenges facing the team (Piccoli et al., 2004). In case
of GVTs, the potential challenges facing the team are not trivial and include serious matters such as the
problems stemmed from cultural diversity, communication poorness issues and the time taken to build trust
among the members. The necessity of continuous control over GVTs working procedures seems central to the
success of GVTs as reflected in the work by Pawar and Sharifi (1997) regarding sharing the experiences of a
project adopting virtual teams. The authors stated that although every attempt was made to clarify and define the
requirements and tasks precisely at the beginning of the project, yet frequently the tasks were not performed on
schedule or the products did not meet the technical requirements.
6.1.5 Bench Marking/Decision Making/Rewarding Necessity
Apart from the direct managerial control issues, upper management levels of any organisation should be able to
compare the performance of GVTs with other virtual teams. In some cases such as the preparation phases of the
project, the managers in charge should have an accurate yardstick able to evaluate the rational of migrating to
GVTs from conventional ones based on the degree of the effectiveness of the teams. Moreover, the questions
regarding whether the performance of the team is getting worse or better during its lifecycle has not been
addressed within the GVTs literature. The ability to measure the performance of the team is of vital importance
from another point of view concerning the positive outcomes of rewarding systems on effectiveness of GVTs. It
is because the establishment of a fair and appropriate rewarding system is one of the antecedents of virtual team
working (Hertel et al., 2005, Bal and Teo, 2001). Studies pointed out that the performance of GVTs should be
evaluated and rewarded as appropriate (Bal et al., 1999) as in the research conducted by Lurey and Raisinghani
(2001) reward systems ranked as one of the essential supportive mechanisms for GVTs.
It seems supplying the managers with a performance measurement method acting as an accurate
yardstckiscentral to the success of GVTs. As a result, from different vantage points GVTs are in need of
managers able to undertake managerial control practices effectively. This fact has been echoed in some research
studies within the literature on GVTs such as the works by Piccoli et al. (2004) and Piccoli and Ives (2000).
However, identifying the effective methods to control and measure the performance of GVTs has been
overlooked in the relevant literature as will be discussed in the below sections.
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6.2 State of Research on Performance Control in GVTs
Measuring the performance of a team takes having an instrument that is psychometrically rigorous while acting
as an accurate yardstick for evaluating the performance of the team. Besides, the principles of the
measurementmethod should be built on authentic theoretical principles (Baker and Salas, 1992). As stated before,
performance is considered in the literature to be an element of team effectiveness (Mathieu et al., 2008). Thus,
performance-measuring methods have roots in team effectiveness theories. The traditional approach to team
effectiveness lends itself to deployment of the model advanced by McGrath (1964) as the input-process-output
(IPO) framework. In IPO model, Inputsare related to antecedents and factors that enable and manipulate the
interactions between team members. Examples could be characteristics essential for team members, variable of
the team including the structure, organisational and working environment determinants. The collective effects of
various antecedents will drive team processes. Processes play a vital role because they define how the team
converts inputs into outputs. Outputs are the ultimate value-adding results gained out of team activities (Mathieu
et al., 2000). Concisely, outputs of the team include two main elements namely the quality and quantity of the
by-products of the team along with team members’ satisfaction and job commitment (Mathieu et al., 2008).
From this viewpoint, a major part of research studies on GVTs aim at identifying the factors associated with the
inputs or processes of GVTs. Nevertheless, studies focusing on investigating the output aspects such as matters
regarding outputcontrol and performance of the team are scarce in the extant literature.
We use the categorisation method introduced in the work ofSandberg and Alvesson (2011) for spotting the lack
of research on GVTs performance in the existing literature. Table 1 illustrates a concise snapshot of the state of
research on GVTs performance. It spots the gaps of knowledge based on three modes including application,
neglect, and confusion. Confusion reflects the cases in which the knowledge is available in the literature whilst
the views are contradictory, confusing, and competing. When we come across a case suffering from paucity of
research or when the existing knowledge has overlooked the subject, we are dealing with the neglect mode that
is the most common mode of gaps in research field. The gaps in the body of knowledge will be tilted as the
neglect mode if the issue is still under investigation or sound empirical evidences to support the hypothesis are
not available. When there is a need for extending, complementing, or altering the existing knowledge about a
matter it falls within the application mode (Sandberg and Alvesson, 2011).
Table 1. Spotting the gaps of knowledge in research about GVTs performance
Necessary
knowledge

Gap-spotting in extant literature
State of knowledge in existing literature

Confusion

Neglect

Application

Although there are some contradictions between the
researchers, the major enablers and antecedents of
Input

effective GVTs are common in most of the available

*

studies. However, findings are mostly based on student
projects and are fragmented. Apparently, this category
is in need of extension and further research
There are some available studies on how GVTs
develop during the lifecycle and the interactions

Processes

between members, leaders and managers. Yet, the area
is in need of further investigation. In this case there are

*

more competing viewpoints, thus this could be
regarded as the confusion mode
Output

In alignment with the definition for neglecting mode as

(Performance)

no sound research study is available on the topic

*

The widest gap of knowledge is observedwhen it comes to output features of GVTs as evident in table 1 as will
be dicussed in the following sections of the paper.
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7. Discussions
Drawing upon what reflected in table 1 and the discussions presented in previous sections, we arrive at the
following conclusions:
(1) Vital importance of implementing managerial control and measuring the performance of teams is
applicable to GVTs as there is no authentic evidence in favour of eliminating managerial control systems for
GVTs. In contrast, we presented reasons to justify the necessity of exerting control over GVTs continuously (see
figure 2).
(2) Output aspects of GVTsrequire conducting further research for ascertaining the affecting factors as well as
providing the managers with appropriate methods to evaluate and measure the performance and satisfaction of
members in GVTs.
(3) One of the neglected areas of research could be providing the field with a method enabling the managers to
measure and evaluate the performance of GVTs based on the by-products of the team or according to the outputs
produced by the team.
In response to the above statements, the authors are of the view that utilising Data Envelopment Analysis
(DEA)might be the effective tool to resolve the highlighted issues. This is because, GVTs are frequently
employed for projects with unique information requirements and their main tasks largely involve processing
information such as calculations, designing or producing drawings. Therefore, DEA seems to be an effective
tool for measuring the performance of GVTs. A concise description of the DEA method along with possible
applications envisaged for measuring the performance of GVTs has been provided in the following section.
7.1 Data Envelopment Analysis (DEA)
It is Commonly admitted that, because of extra assumptions and prejudices in the growth of weights, the
methods based on weighted average scores suffer from intrinsic weaknesses (El-Mashaleh et al., 2010).
Nonetheless, DEA developed by Charnes, Cooper and Rhodes (1978) made an efficient frontier. The Decision
Making Units (DMUs) which are perched on the frontier are regarded as efficient units because other units
cannot create any more output by less or equal input. DEA draws upon linear programming to analyse the
performance of units and allocates weights to the inputs and outputs. This method computes input and output
weights of each DMU in order to maximise their performance. As another prominent trait of DEA, inputs and
outputs should not be necessarily homogeneous (Charnes et al., 1978, Cooper et al., 2000). Hence, after the
introduction of DEA, many studies in different fields have embarked on utilising DEA. We refer the interested
readers to Cooper et al (2000) for more discussions on this topic. To evaluate the efficacy of issues such as
power of countries, students’ performance and leadership, only outputs can be used. In case of GVTs, a constant
amount of input can be used for all the DMUs in the model (Liu et al., 2011, Ghoddousi et al., 2012).
7.2 GVTs Performance Measurement Deploying DEA
Aiming at evaluating the performance of GVTs deploying DEA, one should take into account the below items
beforehand:


What have been the driving forces for adopting GVTs in the first place?



What do we expect from GVTs?



What are the key performance indices of GVTs? (we should ascertain the KPIs for GVTs).



What are the discrepancies between different GVTs?



What are the factors outside the boundaries of the GVT affecting the success of the team?

After providing the answers for the aforementioned questions, designing the construct for evaluating the GVTs
performancecould be initiatedentailing the below items:
(1) Identifying the key performance indices for GVTs.
(2) Defining the outputs and inputs of GVTs.
(3) Developing the proper layout for inputs and outputs based on the evaluation model objectives.
(4) Selecting the appropriate model for evaluating GVTs performance.
Preforming the above-mentioned stages effectively enables us to achieve the looked-for results out of evaluating
GVTs performance. We should mention one caveat now concerning the fact that in this method, GVTs will be
compared against each other. Weight of the indices for each team will be defined to show the highest
performance. Hence, using more evaluation indices might culminate in having higher performance teams. This
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is the problem mostly encountered with basic DEA models, although novel models introduced recently have
alleviated the related issues. Yet, it is preferable to deploy the minimum number of decision-making units, which
is limited to 3 times of the sum of the output and input numbers of the system in question (Cooper, Seiford et al.
2000).
8. Conclusions
This study aimed at expounding on the issues of perfomnce management in GVTs by addressing the two
primary challenges confronting managers of GVTs. Firstly, the findings showed that from any vantage point
performance measurement in GVTs seems necessary and falls within the realm of crucial managerial tasks for
GVTs’ managers. Explicitly, the results established that promoting empowerment practices in GVTs seems vital
however, measuring the performance of GVTs has no inconsistency with theories advocating for the essentiality
of empowering staff in GVTs. This might be a mistake to regard empowerment as the substitude for the
performance and control exertion in GVTs. Benefits of empowerment in GVTs does not rule out the primacy of
performance measurement for virtual teams. Performance measurement is not only central to the increase of the
effectiveness of GVTs, but also forms the building blocks of the process of benchmarking GVTs
intra-organisationally as well as inter-organisationally. Even more, making any decision regarding migrating
from traditional teams to GVTs takeshaving a deep appreciation of the performance of GVTs.
On the other hand, lack of knowledge on methods for measuring the performance of GVTs is obvious in the
literature. It seems measuring the performance of GVTs grounded on the outputs of GVTs is literally neglected
in the existing literature. As a rudimentary attempt to address the foregoing gap in the body of knowlegdethis
studypoposes DEA as a workablemethod for measuring the performance of GVTs. Besides, some basic
guidelines for deploying DEA as the performance measurement tool for GVTshave been provided. Nonetheless,
the body of knowledge on GVTs is in need of knowledge creation on GVTs performance features prior to any
attempt to use DEA. This fact is reflected in the future grounds for research on GVTs as the below items
targeting the “what” aspects of the topic of interest:

What are the main key performance indices (KPIs) for GVTs taking into account the driving forces behind
migrating from traditional teams to GVTs and the primary objectives defined for GVTs in organisations?

What might be the balance point between implementing control and supervision in GVTs and
empowerment of members?


What are the best tools to measure the performance of GVTs based on defined KPIs?

Next trend of research are those dealing with“why”questionsconcerning the necessity of clarifying:

Why any selected method (e.g. DEA) could be the best solution to the problem of measuring performance
in GVTs?
The above studies call for inquiries on GVTs in terms of supplying the research field with prerequisites for
utilising DEA by trying to answer the “what” and “why” type questions. Another category of research studies
should attempt to answer the “how” type questions by developing executive frameworks in order to facilitate
using DEA as the potential tool for measuring the performance of GVTs. This category of studies should deal
with questions such as the below:

How can an organisation take the most out of deploying DEA as the tool for measuring the performance of
GVTs?
We are of the view that directing future studies towards the abovementioned grounds would contribute to the
body of knowledge on GVTs. The results of foregoing studies would promote implementing GVTs in
organisations as the remedy to many challenges facing organisations in today’s business environment.
In addition, deploying DEA as the method of performance measurement for GVTs might not be a
straightforward solution for practitioners in the industry due to mathematical aspects of this method. Hence, it
opens another door for future studies namely the necessity of using DEA as the basis for developing
user-frinedlysoftwares and computer progremas that enable managers of GVTs of controlling the performnce of
the team and individual team members based on the data received online.
Limitations of the study mostly concern the lack of empirical data to support the discussions and propositions of
the study. Nevertheless, it provides future investigations with another fertile ground for inquiries to validate the
discussions presented drawing upon empirical data form GVTs active in projects and organisations. Moreover,
the perceptions of GVTs’ managers regarding the feasibility of using methods such as DEA should be elicited
from the orgnisations. Another limitation might be the problems with generalisation of the discussions for all the
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industries and all the cultures. Future researchers should consider substantiating the robustness of the
discussions about the optimum point between exerting control and empowerment of members in different
industries and withing different cultures.
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