
Y

M
v

J
a

b

a

A
R
R
A
A

K
C
T
V

1

p
R
I
r
b
g
e
D
a
e
c
i

p
e
s
c

p

h
1

ARTICLE IN PRESSG Model
MARE-606; No. of Pages 18

Management Accounting Research xxx (2017) xxx–xxx

Contents lists available at ScienceDirect

Management  Accounting  Research

journa l homepage: www.e lsev ier .com/ locate /mar

anagement  control  and  trust  in  virtual  settings:  A  case  study  of  a
irtual  new  product  development  team

osep  Bisbe a,∗,  Prabhu  Sivabalan b

ESADE Business School, Universitat Ramon Llull, Av. Pedralbes, 60-62, 08034 Barcelona, Spain
UTS Business School, 14-28 Ultimo Road, Ultimo, NSW 2007, Australia

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 23 April 2015
eceived in revised form 13 February 2017
ccepted 17 February 2017
vailable online xxx

eywords:
ontrol systems

a  b  s  t  r  a  c  t

In  this  case  study,  we  draw  on theory  relating  to  the  trust-control  nexus  to  investigate  how  formal
Management  Control  Systems  (MCS)  and  inter-personal  trust  relate  in  Virtual  Teams  (VTs),  and  examine
the  implications  of this  interplay  for VT outcomes.  Taking  a virtual  new  product  development  team  as  our
research  site,  we evidence  the  reciprocal  influences  between  trust  and  formal  MCS in  a virtual  setting.
We  show  that in addition  to  formal  MCS  helping  uphold  inter-personal  trust,  trust  enables  the  adoption
and workability  of incomplete  formal  MCS,  hence  expanding  and  shaping  the  set of control  alternatives
that  are  available  to a VT.  We  further  extend  prior  theory  by  providing  evidence  of synergies  between
rust
irtual teams

inter-personal  trust  and formal  MCS  that  span  both  the  decision-facilitating  and  decision-influencing
MCS roles,  indicating  that the  combination  of  trust  and formal  MCS  enhances  the  informational  and
motivational  effects  of controls,  as  well  as  the  motivational  effects  of  trust,  on  VT  outcomes.  Overall,
this  study  adds  to the  accounting  literature  by  shedding  light  on  how  formal  MCS  help  manage  highly
interdependent  tasks  in dispersed  contexts  where  inter-personal  trust  is  present.

© 2017  Elsevier  Ltd. All  rights  reserved.

tended to focus on the effects of control practices on trust and
less so on the effects of trust on control practices or on the syn-
ergies between them. Within this stream, some scholars indicate
. Introduction

Virtual Teams (VTs) have become commonplace in contem-
orary organisations (Boudreau, 2012; Cascio, 2000; Lurey and
aisinghani, 2001; Martins et al., 2004; Montoya et al., 2009).

n such teams, members who are geographically and/or tempo-
ally dispersed collaborate on highly interdependent tasks across
oundaries through information and communication technolo-
ies to achieve common goals (Gibson and Cohen, 2003; Hertel
t al., 2005; Malhotra et al., 2007; Schweitzer and Duxbury, 2010).
espite their many potential advantages – e.g. more widespread
ccess to resource pools, cost savings, higher flexibility (Geister
t al., 2006; Hunsaker and Hunsaker, 2008) – VTs face the signifi-
ant challenge of effectively managing highly interdependent tasks
n non-collocated contexts.

A line of research has pointed out the importance of inter-
ersonal trust for ensuring the effectiveness of VTs (e.g. Jarvenpaa
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 

product development team. Manage. Account. Res. (2017), http://dx.d

t al., 1998; Muethel et al., 2012; Staples and Webster, 2008). Other
tudies argue that VTs may  be effective in the absence of trust if
ontrol practices are implemented (e.g. Gallivan, 2001). While both
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the accounting and the broader management literatures have long
established that trust and control often coexist in many organisa-
tional forms (e.g. Costa and Bijlsma-Frankema, 2007; Das and Teng,
1998; Dekker, 2004; Vosselman and van der Meer-Kooistra, 2009),
little is known about how inter-personal trust and formal Manage-
ment Control Systems (MCS) intertwine and collectively contribute
to the effectiveness of VTs.1 Given the idiosyncratic communication
difficulties and organisational and motivational issues VTs have to
cope with (Majchrzak et al., 2000; Piccoli et al., 2004; Powell et al.,
2004), it cannot be taken for granted that prior knowledge about
the trust-control nexus in non-virtual settings (e.g. Coletti et al.,
2005; Velez et al., 2008) can be directly and uncritically applied
to VTs. The limited research on the trust-control nexus in VTs has
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

1 Broadly defined, Management Control Systems (MCS) are constituted by proce-
dures, processes, tools and practices that managers use to guide direction and ensure
that their behaviours and decisions as well as those of their employees are consis-
tent with the organisation’s objectives and strategies (Merchant and Van der Stede,
2012). Formal MCS  are a subset of MCS  whose key characteristics include being
consciously designed, officially sanctioned, codified and recurrent (e.g. budgets,
metrics-based reports, rules and regulations, mission statemens, codes of conduct)
(Cardinal et al., 2004; Collier, 2005; Davila and Foster, 2007).

dx.doi.org/10.1016/j.mar.2017.02.001
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http://www.sciencedirect.com/science/journal/10445005
http://www.elsevier.com/locate/mar
mailto:josep.bisbe@esade.edu
mailto:prabhu.sivabalan@uts.edu.au
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hat formal performance feedback is vital to build and maintain
nter-personal trust in VTs (e.g. Jarvenpaa and Leidner, 1999) as

ell as VT effectiveness (e.g. Hertel et al., 2005). Yet, other studies
uggest that the use of formal MCS  is associated with the deterio-
ation of inter-personal trust among VT members (e.g. Piccoli and
ves, 2003). Overall, the literature falls short of providing a rich and
onclusive picture of the trust-control nexus in VTs.

With the aim of increasing knowledge on the trust-control nexus
n VTs, we examine one category of VTs − those with high lev-
ls of initial inter-personal trust (Jarvenpaa and Leidner, 1999). It
s common in contemporary forms of VTs that team members are
ecruited through interpersonal relations so that, even if they oper-
te at a distance, they share similar ascribed characteristics (e.g.
ge, prior network ties), which results in familiarity and high inter-
ersonal trust being present from the outset of the team’s activities
Aldrich and Kim, 2007; Ruef et al., 2003). Nowadays, tens of thou-
ands of instances of this organisational form operate on a global
cale, particularly in the case of small, early-stage teams that engage
n new product development (NPD) (Andres, 2002; Boudreau, 2012;
outellier et al., 1998; Leenders et al., 2003). The VT setting we
hoose allows us to go beyond the investigation of how trust is
ffected by formal MCS  to further look at how formal MCS  and their
mplications are affected by trust.

In this study, we investigate the interplay between formal MCS
nd interpersonal trust and examine the implications of this inter-
lay for VT outcomes. Prior VT literature has adopted different
pproaches to examine VT outcomes, including affective outcomes
uch as member satisfaction and performance outcomes such as
ffectiveness, speed of decisions and decision quality. In this paper,
y VT outcomes, we refer to the information quality of the action
hoices and the degree of congruence in behaviours that underlie
T effectiveness (Martins et al., 2004; Powell et al., 2004). To this
nd, we examine the workings of HighTec, a nine-member innova-
ion virtual team over a period of 13 months in the field. The team
as in charge of the core project within a small, early-stage soft-
are incubator. In trying to maximize the likelihood of success of

ts innovative software design and future access to venture capi-
al financing, the HighTec team faced the challenge of managing
ts highly interdependent NPD tasks in a context of geographical
ispersion. During our field research, we observed a suite of formal
CS  that gravitated around four emergent themes, i.e. coordination

nd knowledge integration, management of urgency, management
f uncertainty, and motivation. These four themes can be mean-

ngfully related to the theoretical notions of decision-facilitating
nd decision-influencing roles of MCS  (Abernethy and Vagnoni,
004; Baiman and Demski, 1980; Sprinkle and Williamson, 2007;
omkins, 2001; Velez et al., 2008). Hence, after using theory on
he trust-control nexus to position our study of the intertwining
etween formal MCS  and inter-personal trust in virtual settings, we
onsider notions of decision-facilitating and decision-influencing
oles relating to these formal MCS  to shed further light on their rela-
ionship. These notions are relevant for our purpose because their
espective informational and motivational effects relate to the com-

unication difficulties (Powell et al., 2004; Stevenson and McGrath,
004) and organisational and motivational issues (Lee-Kelley and
ankey, 2008; Piccoli et al., 2004) that underlie the potential pit-
alls and challenges facing VTs. We  argue in this paper that bringing
hese notions into the analysis and coalescing the distinction with
he specificities of VTs contributes to a richer understanding of the
nter-personal trust-control nexus in VTs.

This case study examines how formal MCS  help manage
ighly interdependent NPD tasks in contexts of dispersion where
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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nter-personal trust is present. Its contribution to the accounting
iterature is two-fold. First, it emphasizes the reciprocal influences
etween formal MCS  and inter-personal trust. Prior literature has
ended to concentrate on the effects of control systems on trust
 PRESS
nting Research xxx (2017) xxx–xxx

(e.g. Das and Teng, 1998; Coletti et al., 2005; Velez et al., 2008),
largely ignoring the influence of trust on control systems. In con-
trast, we extend prior findings to provide a richer picture that
highlights their mutual links in a virtual setting. We  show that in
addition to formal MCS  helping uphold inter-personal trust, trust
enables the adoption and workability of incomplete formal MCS,
hence shaping and expanding the set of available control alterna-
tives. Second, we  further contribute to the accounting literature by
considering and separately examining the different roles of formal
MCS  and their interplay with trust in a virtual setting. Earlier stud-
ies explored the roles of control systems and their links with trust
in non-virtual settings (Abernethy and Vagnoni, 2004; Velez et al.,
2008). Studies in virtual settings looked at the roles of control sys-
tems, but without considering trust or showing an absence of trust
(e.g. Gallivan, 2001; Gerdin, 2005). Finally, other studies examined
the interplay of trust and control in virtual settings without consid-
ering the various roles of control systems (e.g. Coletti et al., 2005;
Malhotra and Murningham, 2002). The simultaneous consideration
of the different roles of formal MCS, presence of inter-personal trust
and virtuality allows us to extend and qualify prior findings (Das
and Teng, 1998; Velez et al., 2008) on the effects of the combination
of MCS  and trust on the outcomes of contemporary forms of VTs.

In addition to the above two  accounting contributions, our study
makes two  other contributions to the trust-control nexus literature
and the VT literatures. We  contribute to previous organisational
theory on the trust-control nexus by refining its postulates as they
are examined in an idiosyncratic setting where highly interde-
pendent tasks are combined with dispersion. Compared to earlier
work in this stream (Malhotra and Murningham, 2002; Piccoli
and Ives, 2003), our study further contributes by combining the
examination of the mutual effects between formal MCS  and inter-
personal trust with the synergistic effects of their combination on
VT outcomes. Finally, we  add to the VT literature exploring control
issues (Gallivan, 2001; Gallivan and Depledge, 2003; Knights et al.,
2001; Piccoli et al., 2004) by capturing the distinction between the
decision-facilitating and the decision-influencing roles of formal
MCS. These notions have been largely ignored in the VT literature
and acknowledging them sheds new light on how formal MCS and
inter-personal trust collectively contribute to VT outcomes.

The remainder of the paper is organised in five sections. The
first section reviews prior literature on the theoretical frameworks
and concepts that underlie our case discussion. The second section
outlines our research method, including case design and relevant
case background. The third section reports our case findings. The
fourth section discusses the findings, integrating case evidence into
prior theory to analyse our observations. The fifth and last section
sets out our conclusions and limitations of the study, as well as
suggestions for future research.

2. Literature review

Our literature review first considers how organisational
research defines VTs and specifies their associated advantages and
challenges. Next, we identify prior accounting and broader man-
agement literatures that examine how inter-personal trust and
formal MCS  help VTs overcome these challenges. Finally, we review
theory on the trust-control nexus, paying special attention to the
limited literature studying this nexus in virtual settings.

2.1. Virtual teams
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

A Virtual Team (VT) is a group of geographically and/or tem-
porally dispersed co-workers brought together across time and
space through Information and Communication Technologies (ICT)
to accomplish a common organisational goal (Duarte and Snyder,

dx.doi.org/10.1016/j.mar.2017.02.001
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006; Geister et al., 2006; Gibson and Cohen, 2003; Malhotra
t al., 2007; Piccoli et al., 2004). VT members work together on
ighly interdependent tasks (Lipnack and Stamps, 2000; Powell
t al., 2004) with mutual accountability and shared responsibility
or outcomes (Hertel et al., 2005). VT members rarely collaborate
ace-to-face (e.g. Martins et al., 2004; Schweitzer and Duxbury,
010) and geographic dispersion and asynchronicity are overcome
y their high reliance on ICT (Griffith et al., 2003; Hunsaker and
unsaker, 2008). For most teams, being virtual is a matter of degree

Axtell et al., 2004; Kirkman et al., 2004), falling in a continuum
etween the extreme of being exclusively collocated and wholly
irtual. The balance struck between the two is likely to evolve over
ime (Lipnack and Stamps, 2000; Schweitzer and Duxbury, 2010).
or example, in practice, the amount of face-to-face interaction
an range from no physical interaction to periodical face-to-face
eam meetings (Kirkman et al., 2004; Lipnack and Stamps, 2000;
ownsend et al., 2001).2 A mainstream position in the VT literature

s to apply the term ‘virtual team’ to teams with a high degree of vir-
uality, which is manifested through highly interdependent tasks,

 high level of dispersion, the preponderant reliance on ICT to com-
unicate with other members, and a low relation of face-to-face to

on-face-to-face communication (Hertel et al., 2005; Powell et al.,
004).3

As a result of the confluence of advancing technology and
he trend towards more dynamic environments, decentralized
ork processes and versatile structures, VTs have become a struc-

ural component of many organisations (Cascio, 2000; Lurey and
aisinghani, 2001; Maznevski and Chudoba, 2000), replacing tra-
itional collocated groups in both large firms (Lee-Kelley and
ankey, 2008; Martins et al., 2004; Montoya et al., 2009) and
mall ones (Andres, 2002; Boudreau, 2012; Boutellier et al., 1998;
assmann and Keupp, 2007; Leenders et al., 2003). The popularity
f VTs is linked to a range of expected business benefits, includ-

ng: the ability to bring together dispersed talent, qualifications and
xpertise without time, space and organisational limits (Jarvenpaa
nd Leidner, 1999; Leenders et al., 2003); greater flexibility and
esponsiveness (Hunsaker and Hunsaker, 2008; Piccoli et al., 2004;
owell et al., 2004); the reduction of time-to-market (Lipnack and
tamps, 2000); the leverage of scarce resources across boundaries
Gassmann and Keupp, 2007) and the saving of operating and cap-
tal expenditures (Geister et al., 2006).

Yet, while VTs provide major advantages over traditional collo-
ated face-to-face teams, they also face potential pitfalls that their
raditional counterparts either do not suffer or that are heightened
n virtual contexts. Some pitfalls relate to communication diffi-
ulties such as fragmentation and absence of totality, lower and
lower rates of information transfer (Geister et al., 2006), differ-
nces in salience and interpretation of written texts, the absence of
on-verbal communication and the leaner, more limited set of com-
unication cues conveyed by electronic media (Powell et al., 2004).

ollectively, these difficulties increase the likelihood of communi-
ation breakdown (Stevenson and McGrath, 2004). Other pitfalls
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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elate to the absence of a common frame of reference for all team
embers, lack of clarity on the management agenda, diffused

oles and responsibilities (Lee-Kelley and Sankey, 2008), a lower

2 Even extremely virtual teams who rarely share a workspace are likely to meet
hysically and have some face-to-face contact at some point, especially in the earlier
tages of the team’s operations. For instance, kick-off workshops used to define key
ctivities are often conducted in physical proximity. Even in traditional face-to-face
eams, some degree of dispersion is present and it is rare that members do not rely on
ommunication technology at some point to overcome spatial distances (Schweitzer
nd Duxbury, 2010).

3 In line with most extant definitions of VT, we do not consider the absence of a
ommon history or future (see Jarvenpaa and Leidner, 1999 for an exception) as a
equired definitional trait of a VT.
 PRESS
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degree of participation from remote team members, low individ-
ual commitment and absenteeism, more scope for opportunistic
behaviours and social loafing (Jarvenpaa and Leidner, 1999), less
group cohesion and the challenges of managing conflict (Piccoli
et al., 2004).

2.2. The case for inter-personal trust in virtual teams

Because of the absence of physical proximity and visibility,
virtual contexts render forms of informal social control such as
direct supervision, unplanned communication exchanges, peer
surveillance, socialization, culture or tone-at-the-top (Collier,
2005), inoperable or less operable than in collocated workplaces
(Jarvenpaa et al., 1998; Putnam, 2001). Some earlier studies have
also considered that rules, regulations, formal procedures, metrics-
based reporting requirements and other forms of formal control are
hard to activate in VTs, where managers often lack the cues needed
to properly interpret formalized data on the work of VT members
(Majchrzak et al., 2000) and where structural characteristics dimin-
ish the role of traditional authority and hierarchy compared to their
collocated counterparts (Lipnack and Stamps, 2000).

Taking into account the difficulties of deploying informal
and formal controls in virtual contexts, a line of research has
emphasized the importance of inter-personal trust to manage
inter-dependent tasks overcoming the pitfalls caused by disper-
sion (e.g. Jarvenpaa et al., 1998; Muethel et al., 2012; Staples
and Webster, 2008).4 Inter-personal trust is a psychological state
comprising the intention or willingness of a person to accept vul-
nerability based upon positive expectations of the intentions or
behaviour of another person and stemming from assessments of
that person’s trustworthiness, irrespective of the ability to mon-
itor that other person (Bachmann and Zaheer, 2006; Piccoli and
Ives, 2003; Rousseau et al., 1998; Simons, 2002). In VTs, inter-
personal trust may  arise from selection procedures based on
previous knowledge (e.g. resulting from friendship or a common
history of prior transactions between team members) (Aldrich and
Kim, 2007; Ruef et al., 2003; Staats, 2012), or out of trust-building
mechanisms—that is, deliberate actions by management under-
taken once the team engages in operations (Coppola et al., 2004;
Das and Teng, 1998; Zaheer et al., 1998). Broader management
research has shown that inter-personal trust increases subordi-
nates’ voluntary compliance, their commitment to organisational
goals as well as their willingness to exhibit extra-role behaviours
(Long and Sitkin, 2006). It positively influences information-
sharing and mitigates uncertainty about others’ behaviour (Bstieler,
2006; Martins et al., 2004; Muethel et al., 2012; Zaheer et al.,
1998). Stressing the importance of inter-personal trust for ensur-
ing success in the particular case of VTs, Powell et al. (2004)
show that VTs exhibiting high inter-personal trust experience pre-
dictable communication patterns, positive leadership, enthusiasm
and better ability to cope with technical uncertainty. Trust also
prevents geographical or temporal distance leading to psycho-
logical distance (Jarvenpaa et al., 1998; Lurey and Raisinghani,
2001; Martins et al., 2004). Along these lines, Staples and Webster
(2008) found inter-personal trust to be positively associated with
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

knowledge transfer within VTs, which was eventually reflected in
better team effectiveness. The positive relationship between inter-
personal trust and team effectiveness has been found to be stronger

4 Some studies have looked at trust as a mode of informal social control (e.g.
Dekker, 2004). In this paper, and in line with the dominant perspective held in
the trust-control nexus literature (e.g. Costa and Bijlsma-Frankema, 2007; Das and
Teng, 1998, 2001; Gallivan, 2001), we consider controls (including informal social
controls) and trust as two distinct phenomena.

dx.doi.org/10.1016/j.mar.2017.02.001
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formal MCS  help shed light on the complexity of the trust-control
nexus in IOR. Tomkins (2001) distinguishes between information
from the control systems used to master events (which is needed
independently of the level of trust) and information used to verify
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s geographic dispersion and computer-mediated communication
ncrease (Muethel et al., 2012).

.3. The case for formal MCS  in virtual teams

Another stream of literature suggests that it is unlikely that
T effectiveness stems mainly from inter-personal trust. The lack
f physical proximity and visibility hampers or even precludes

nter-personal trust (Gallivan, 2001). Building and maintaining
nter-personal trust in a virtual environment is problematic if team

embers have no common history and no future reference as a
ase upon which to build trust, and they have not met  face-to-face

n the past. This is largely due to opportunities for future face-
o-face interactions being scarce (Baskerville and Nandhakumar,
007; Handy, 1995; Lin et al., 2008). Yet, VT members need to be
ommitted to organisational goals and have to align their tasks if
he VT is to be effective. According to this line of thought, in VTs
here inter-personal trust is hard to build and maintain, the proce-

ures and processes provided by formal MCS  may  help boost a VT’s
ffectiveness. This is likely to be the case particularly when the lack
f physical proximity and visibility further hamper the deployment
f informal social control systems (Jarvenpaa et al., 1998; Putnam,
001).

A number of studies indicate that VTs use formal MCS  simi-
ar to those used in conventional teams—e.g. standard operating
rocedures (Bell and Kozlowski, 2002), management by objectives
Hertel et al., 2005) and monitoring and sanctions (Markus et al.,
000). Prior accounting literature has drawn upon the distinc-
ion between the decision-facilitating and the decision influencing
oles of MCS  to examine how these systems work in organisa-
ions (Baiman and Demski, 1980; Grafton et al., 2010; Sprinkle
Williamson, 2007).5 Under their decision-facilitating role, for-
al  MCS  provide timely and relevant information to organisational
embers preceding their action choices so they make better-

rounded judgments and decisions. The sought-after informational
ffect reduces pre-decision uncertainty and thereby improves
ction choices. Under the decision-influencing role, formal MCS
ffer managers the opportunity to produce a motivational effect
hat directs or changes behaviour of subordinate managers and
mployees. This effect mitigates conflicts of interest between
rganisational members who might otherwise acti in their own

nterests, and thereby risk the reduction of firm value. Its expected
utcome is goal congruence (i.e. the alignment between organ-

sational goals and self-interest), which is a precursor to actual
ongruent behaviour. To the best of our knowledge, the distinc-
ion between the decision-facilitating and the decision-influencing
ole has not been applied in prior studies on VTs.

Still, prior literature on VTs provides evidence suggesting that
ormal MCS  may  help VT members scan changes in environmen-
al conditions and be aware of the broader situation (Bell and
ozlowski, 2002), align and synchronize schedules as well as

ntegrate knowledge of individuals with differentiated skill sets
Lee-Kelly and Sankey, 2008). It also evidences that formal MCS

ay  provide feedback and accountability adapted to the forms of
ierarchy entailed by virtual settings (Duarte and Snyder, 2006;
eister et al., 2006; Hertel et al., 2005). Gallivan (2001), for exam-
le, describes how explicit rules, community policies and lines of
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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uthorization contribute to ensuring that autonomous agents who
articipate in open-source software projects where inter-personal
rust is mostly absent perform in a goal-congruent manner.

5 The accounting literature has proposed several alternative typologies, largely
nalogous to these two roles, e.g. decision management- versus decision control
unction (Abernethy and Vagnoni, 2004; Zimmerman, 2011) and co-ordination
ersus monitoring function (Velez et al., 2008).
 PRESS
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The literature further points out two  characteristics of for-
mal  MCS  that are much more common in VTs than in collocated
teams. First, as the ability of VT leaders to monitor team mem-
ber’s performance is severely restricted by the high dispersion and
the lack of face-to-face contact, a large part of the monitoring is
distributed to the team itself so that it self-regulates its own per-
formance (Bell and Kozlowski, 2002; Hertel et al., 2005). Second,
the enactment of formal MCS  in VTs typically includes drawing
upon electronic-based tools such as Electronic Performance Moni-
toring systems (EPM) (Andres, 2002; Hertel et al., 2005) and Team
Awareness Systems (TAS) (Dabbish and Kraut, 2008; Geister et al.,
2006) that report feedback information on the activities and per-
formance of other members of the team.6 EPM and TAS offer VT
members a context for oneı́s own  activity and provide the abil-
ity to monitor the performance of other team members as well
as that of the overall team. While EPM and TAS can be available
and valuable to all teams, VTs tend to depend much more on these
electronic-based tools than non-virtual teams. Yet, the use of EPM
and TAS in the absence of trust risks being perceived by employees
as a surveillance technology that undermines workplace morale,
increases suspicion between employees and supervisors and pro-
motes unethical behaviour (Ariss, 2002; Alder et al., 2006).

2.4. The trust-control nexus

Inter-personal trust does not exclude the possibility for con-
trol, and vice versa. A long tradition of studies mostly focusing on
Inter-Organisational Relationships (IOR) has acknowledged that:
(i) both trust and control share the common goal of enhancing
effectiveness, and (ii) trust, control and their effects are interlinked
(Costa and Bijlsma-Frankema, 2007; Vosselman and van der Meer-
Kooistra, 2009). This interlink is controversial, as evidenced by the
existence of competing interpretations on how trust and control
relate, including a substitution (e.g. Dekker, 2004; Knights et al.,
2001; Van der Meer-Kooistra and Vosselman, 2000), a complemen-
tary (e.g. Bachmann et al., 2001; Sitkin, 1995) and a supplementary
perspective (e.g. Das and Teng, 1998). Within their contextual-
based approach, Das and Teng (1998) provide a model to capture
the complexity of the trust-control nexus. Here, we highlight two
of their propositions. One is that the deployment of formal MCS
undermines the level of trust among partners as it questions inten-
tions, creates stress and suggests lack of belief in oneı́s goodwill.
The second is that the level of trust positively moderates the effi-
cacy of MCS  in setting the control level. Subsequent IOR studies
(Velez et al., 2008) have qualified the first of these propositions,
suggesting that the track records provided by formal MCS may  in
fact nurture and strengthen trust between partners. The second of
these propositions has seldom been investigated in the subsequent
literature.

Some researchers indicate that the distinctions between roles of
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

6 EPM systems are systems to assist a supervisor to remotely observe and record
input or output activities of employees and employee performance. They include,
but  are not limited to, performance management softwares, computer networks and
wireless audio/video links (Hertel et al., 2005; Stanton and Barnes-Farrell, 1996). TAS
systems refer to technology designed to provide contextual information about the
activities of group members. These are conducted to improve the coordination of
communication between parties comprising the team (Dabbish and Kraut, 2008).
EPM  differs to TAS in that EPM systems might relate to the monitoring function
of  any style of organisational arrangement, be it individual, collective, project- or
team-based, while TAS specifically relates to the application of systems relating to
teams.

dx.doi.org/10.1016/j.mar.2017.02.001
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ctions of the other party (which helps create trust and influences
ow trust develops). Velez et al. (2008) distinguish between and
ay attention to both the co-ordination and the monitoring roles of
CS. They find that the monitoring function of MCS  is detrimental

o trust as it implicitly assumes opportunistic behaviour and fos-
ers suspicion. However, in contrast to Das and Teng (1998), Velez
t al. (2008) find that the co-ordination function of MCS  has pos-
tive connotations for trust-building. As IOR partners perceive the
o-ordination role as much more salient than its monitoring role,
hey find that formal MCS  encourage commitment and trust.

The research on the relationships between formal MCS  and
rust in settings other than IOR is rather limited and has tended
o focus on how inter-personal trust is affected by formal MCS.
ome experimental studies have found that the use of formal
CS  in non-virtual collaborative settings undermines the devel-

pment of inter-personal trust as behaviour of the controlled
arty is attributed to the use of formal MCS  rather than to gen-
ine goodwill (Irwin et al., 2014; Malhotra and Murnigham, 2002;
enbrunsel and Messick, 1999). By contrast, other experimental
tudies have demonstrated that if formal MCS  provide economic
ncentives that induce greater cooperation and if cooperation is
bservable through performance feedback, cooperation grows and
his control-induced cooperation engenders inter-personal trust
Coletti et al., 2005).

.5. The trust-control nexus in virtual teams

Knowledge about the trust-control nexus in IOR and non-virtual
ettings cannot be immediately transferred to VTs. Two struc-
ural aspects set VTs apart from IORs. First, VTs present a much
igher degree of task interdependence than IORs (Lipnack and
tamps, 2000; Powell et al., 2004). Second, hierarchy has a more
mportant role in the governance of VTs (e.g. superior-subordinate
elationships in a project management structure) than is the case in
ORs (Bell and Kozlowski, 2002; Dekker, 2004; Duarte and Snyder,
006; Geister et al., 2006; Hertel et al., 2005). In turn, compared
o their collocated counterparts, VTs face greater communication
ifficulties such as fragmentation, absence of non-verbal commu-
ication, and a more limited set of communication cues to properly

nterpret information (Powell et al., 2004). The greater communi-
ation difficulties that VTs experience affect (and are affected by)
heir ability to build and maintain inter-personal trust (Gibson and
ohen, 2003; Jarvenpaa et al., 1998), to effectively deploy formal
CS  (Majchrzak et al., 2000), and the way inter-personal trust and

ormal MCS  interrelate (Muethel et al., 2012).
Despite the idiosyncrasies of VTs, research on the trust-control

exus in that setting is still scarce.7 Jarvenpaa and Leidner (1999)
ound that in VTs that maintained high levels of inter-personal
rust, members gave thorough feedback (i.e. regular, substantive
nd timely feedback, involving perspicacious evaluation rather
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 

product development team. Manage. Account. Res. (2017), http://dx.d

han mere cursory perusal) on fellow members’ work. Jarvenpaa
nd Leidner concluded that such thorough feedback is vital for
onstructing spaces where experiences can be shared and helps

7 Within the accounting literature, elements of virtuality can be found in studies
hat have examined the role of MCS  in settings as diverse as multi-site manufacturing
ompanies (e.g. Boyns and Edwards, 1997), large software firms (e.g. Ditillo, 2004),
olonial regimes (e.g. Annisette and Neu, 2004; Nuñez Torrado, 2002) and multi-
ational corporations (e.g. Busco et al., 2008; Dossi and Patelli, 2008; Quattrone
nd  Hopper, 2005). Yet, the theoretical background from these studies is of lim-
ted use to investigate the trust-control nexus in VTs. In part, this is because VT
re, first and foremost, teams and they exhibit substantially higher task interdepen-
ence (Lipnack and Stamps, 2000; Powell et al., 2004) than the one observed in the
forementioned settings. Moreover, while these studies examine control systems
n contexts where some elements of virtuality are in place, they mostly ignore the
ssue of trust (with the exception of IOR studies, e.g. Tomkins, 2001; Velez et al.,
008).
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overcome VTı́s communication challenges. Thus, feedback facili-
tates the development and maintenance of inter-personal trust and
contributes to high VT performance. Along the same lines, Hertel
et al. (2005) suggest that frequent, concrete and timely perfor-
mance feedback, both at the individual and the team level, prevents
feelings of exploitation and consequently favours inter-personal
trust. However, other VT studies suggest that the use of formal
MCS  in VTs is associated with a deterioration of inter-personal trust
among VT members. Piccoli and Ives (2003) investigated how the
definition of explicit and specific work assignments, the specifica-
tion of rules and procedures and the filing of periodic reports on
the transformation process of VT members’ work influence inter-
personal trust. Their results indicate that these forms of control
increase vigilance and make more salient the instances when indi-
viduals perceive that VT members have fallen short (i.e. reneging
and incongruence). Controls that raise the odds that such incidents
are detected strengthen the impact of reneging and incongruence,
making inter-personal trust wane. Overall, the limited empirical
research on the interrelationships between inter-personal trust and
formal MCS  in VTs has tended to focus on the effects of formal MCS
on inter-personal trust and less so on the effects of the presence of
trust on the adoption and development of formal MCS. Moreover,
this literature has not taken into consideration the distinct roles of
MCS, and offers inconclusive findings.

3. Research method

3.1. Case background

Our case setting is the HighTec project within Innova,8 an
innovation-based software incubator. Innova was founded in Mel-
bourne in 2007 with the purpose of conceiving, developing and
marketing applications for mobile and traditional technology plat-
forms for a wide range of customers spanning multinational
corporations to children’s charities. Operating under a ‘build’ strat-
egy (Langfield-Smith, 1997), Innova produces a range of software
programs and applications, including children’s computer games
to facilitate disability improvement, driver-friendly mobile phone
audio controls, as well as remote engine start-ups for motor vehi-
cles. Its business model is primarily based on developing app
software innovations and selling them or granting their use to
other companies, even if in addition to that core business, the firm
occasionally provides consulting solutions for specific technology
innovation problems. In the period 2009–2011, Innova’s annual
revenues and grants from private corporations ranged between half
a million and one million Australian dollars. Some of Innova’s inno-
vations received national media coverage in Australia, and the firm
has gained a strong foothold in Silicon Valley, where it has won
prestigious innovation awards.

Innova uses a project-management approach and sees itself as a
portfolio of projects. Within Innova, the HighTec project was tasked
with developing a software program for global uptake in the retail
clothing sector. The goal of the HighTec software was  to perform an
auto-configuration function of clothing sizes, through item associ-
ation. In HighTec’s vision, individuals purchasing garments online
would stand holding a credit card, take pictures, submit those to the
HighTec software, and their shirt size would be determined next
to the credit card. Once the shirt size had been set, the software
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

identified the ideal size for the online purchaser when searching
the vendor’s online catalog. The software purported to reduce the
likelihood of product returns and boost online sales by raising the

8 We have suppressed the actual name of the innovation firm under which this
project team exists and the title of the software being developed in order to preserve
their anonymity.

dx.doi.org/10.1016/j.mar.2017.02.001
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onfidence of purchasers using this service. During the period of our
eld-based research (November 2010–December 2011), HighTec
epresented Innova’s core project and was considered its raison-
ı́être at that time.

The project team comprised 9 members who were drawn from
ifferent functional backgrounds. All of them were selected at the
tart of the project, and continued to be involved in the project
hroughout the 13 months of research in the field. Four of these

embers (PM, TM,  SP1 and SP2) worked full-time for Innova and
ecame involved with it before HighTecı́s formation. PM and TM
ere the two co-founders of Innova and took managerial roles

n HighTec. SP1 and SP2 were Innova software programmers. The
emaining five team members (MK, SP3, SP4, SI and PD) had a pri-

ary outside job and were involved with Innova as a secondary
ob and then only because of HighTec. MK  was the project con-
eptor who envisaged the original broad space around sizing in
nternet retailing. SP3 and SP4 were in charge of software pro-
ramming. SI bridged the interaction between programmers and
on-programmers at an operating level. PD was in charge of the
esign aspects of the website. Despite HighTec being their sec-
ndary job, these five individuals worked long hours during the
eek and devoted significant time to the project.

In trying to maximize the likelihood of success of its innova-
ive software design and future access to venture capital financing,
he HighTec team faced the challenge of managing its highly inter-
ependent NPD tasks in a context of geographical dispersion. This
aper documents the series of interactions between the HighTec
eam members over the life of this project up to the point of com-
leting the innovation and just before the selection of a venture
apitalist. This setting was regarded as ideal for the purposes of
ur research, as preliminary contacts with the project members
ad provided circumstantial evidence that inter-personal trust was
resent in HighTec while formal MCS  were also used to some
xtent.9

.2. Data collection and analysis

Over a 13 month period, we were granted complete access to the
eam and conducted nineteen interviews with HighTec members.
hree additional follow-up interviews were conducted after this
eriod. Interviews were with:

1. Project manager (PM – six interviews)
2.Technology manager (TM – six)
3–6. Four software programming members (SP1 to 4 – one each,

otal four)
7. Software Interfacer (SI – two)
8. Product design expert (PD – two)
9. Marketing expert/project conceptor (MK  – two)
All interviews were semi-structured, with an initial set of

uestions to respondents relating to their role, individual respon-
ibilities and tasks. This was followed by open-ended discussions
egarding the nature of the team, perceptions of members regard-
ng its progress and possible challenges. We  did not ask explicit
nitial questions on trust or on control in the interviews, so as to
bserve how inter-personal trust and control systems integrated

nto the broader practices of team members. In all of the inter-
iews, issues bearing on trust and around control systems were
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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pontaneously raised by the interviewees at some point. When
hat happened, we followed up the leads and further questioned
nterviewees to clarify their perceptions of how trust and control

9 Following development and marketing, HighTec aimed to seek funding from
enture capitalists for the final roll-out of the new software. In fact, venture capi-
alists had showed strong interest in the software application. The search was  still
ngoing at the time of finishing the field research.
 PRESS
nting Research xxx (2017) xxx–xxx

systems related to their work. Interview times ranged between
25 min  and 75 min  (except one follow-up, 15 min). Most inter-
views were conducted face-to-face in a series of five visits to
Innova’s premises, while some were conducted over the phone.
All discussions were recorded and transcribed. When ad hoc con-
versations arose from our engagement with any team member
outside recorded discussions, detailed notes were taken and later
cross-checked with the respondent. In addition to the face-to-face
and telephone interviews with each of the members of the team,
we physically attended two  general meetings as well as several
discussions regarding the workings of the team. We  were also
granted access to financial data as well as project briefs. Follow-
ing the initial round of interviews, one of the authors frequently
interacted with the team members, clarifying case evidence and
assessing the extent to which the interpretations derived from
observations were consistent with the views of the team mem-
bers. In line with Chenhall et al. (2010) and Free (2007), we  drew
upon Eisenhardt’s (1989) approach for the analytical stage of the
case research, organising data from the original transcripts around
key issues, identifying emergent recurrent themes and comparing
the emergent themes with existing research.

The organisation of the data in our original transcripts on
key issues led to the identification of five core activities. These
were the sourcing of the team, organisational arrangements, setting
the playground, planning and implementation, and adaptation and
responsiveness. We  observed evidence of a suite of formal MCS
being used at HighTec and we related specific instances of these
MCS  to the five core activities. This evidence is summarized in
Fig. 1. Items in bold italics in Fig. 1 cells refer to the specific sys-
tems observed (e.g. Trello) whereas items in standard font refer
to the expected contributions of those systems (e.g. timeline plan-
ning). The arrows in Fig. 1 indicate instances where we  observed
one system providing specific data that fed another system. After
mapping our observations and analysing the patterns underlying
them, we recognized four emergent themes around which formal
MCS  gravitate across activities: coordination and knowledge inte-
gration; management of urgency; management of uncertainty; and
motivation (see bottom Fig. 1). We  next present the findings on for-
mal  MCS  in relation to each activity and visualize how the emergent
themes surface. The implications of these findings for the relation-
ship between MCS  and trust will subsequently be analysed in the
Discussion section.

4. Case findings

4.1. Sourcing of the team

PM and TM met  at university, where they studied similar
degrees, and became close friends. Shortly after university, PM
and TM secured employment in the R&D department of a large
multinational company. After a few years of employment together
in the multinational, both resigned simultaneously to pursue
entrepreneurial careers and co-founded Innova. Within Innova,
they began the HighTec project with MK,  who  had previously been
employed in the same multinational, working closely with PM and
TM,  and with whom they had kept in touch. MK  was the idea
facilitator who  identified the conceptual area within which the
innovation might develop. As MK  recalled

“Well, the idea came from an apple on the head moment where I
was looking to buy a T-shirt online . . . from overseas . . . I just found
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

myself going through the process, finding a vendor, accepting all the
nuances of the online process. . . then I got to the final point and
it’s like, what size are you? Whoa, I really don’t know. I could be
a large or sometimes I’m an extra large. . . There’s no real defined

dx.doi.org/10.1016/j.mar.2017.02.001
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Fig. 1. Forma

standard and I knew that was the case. . . That’s where the idea
came from. . .”  (MK)

MK introduced the idea to PM and TM,  and encouraged PM to
anage the project. PM and TM agreed to develop the innovation,

ts prototyping, beta testing and initial roll-out, prior to engaging
n a later stage in the search for venture capitalist funding injec-
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 

product development team. Manage. Account. Res. (2017), http://dx.d

ion for branding and global expansion. Subsequently, PM tasked
M with driving and overseeing the software coding and program-
ing needed for the application. HighTec team members were
ainly selected through personal and professional acquaintances
 in HighTec.

established across PM and TM’s social networks. TM identified four
software programmers (SP1-4). Two  were Innova members (SP1
and SP2), while the other two were drafted in exclusively for the
HighTec project (SP3 and SP4). Additionally, PM enlisted a product
design expert (PD) and a software interaction (SI) expert. PD man-
aged the aesthetics and structural appeal of the software from a
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

customer perspective, while SI was  responsible for ensuring the
website was  easy for customers to use. The four software pro-
grammers (SP) and the software interfacer (SI) met PM and TM at
university and back then had repeatedly discussed the possibility

dx.doi.org/10.1016/j.mar.2017.02.001
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tions of the adoption of a given system or to how components
of the package might interact or combine. One exception in that
regard was  the design of the compensation system, to which
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f working together on an entrepreneurial venture after graduat-
ng. SI explained how his close friendship with PM and TM drove
is participation in the project:

“With TM and with PM . . . we haven’t just been kind of Uni-mates,
we kind of done a lot of things together outside Uni as well. . . we
just kind of jelled. . . If someone had a breakup with something, or
was going through a bad time . . . we would really help them out.
And then we did our projects, we’d always work on each other’s
strengths. . . . We  had a lot of different experiences, . . . which kind
of brought all this trust.” (SI)

The selection procedures adopted by HighTec revealed a strong
reference for individuals who already trusted one another. The
resence of high inter-personal trust from the outset of the project
as echoed by TM:

“We  took a leap of faith, because you know, the guys are all close
buddies. I trust them like, wholeheartedly . . ..,  that’s where that
trust side came in.” (TM)

As highlighted by PM,  inter-personal trust not only stemmed
rom common friendships, backgrounds and undertakings through
eriods of personal challenges. It also involved an acknowledge-
ent of the team members’ capabilities. In PM’s words:

“They have delivered before, and I’ve built that rapport with them.”
(PM)

The selection of team members was also based on the extent to
hich they were intrinsically inspired and motivated to partake in

he project (see top row Fig. 1). Over the period of our field access,
e found evidence of shared enthusiasm and a strong buy-in by

ll members involved in the project. Intrinsic inspiration and moti-
ation within the team stemmed from the nature of the selection
rocedures and job conditions. As PD stated:

“I have known (PM) and (TM) for quite a few years, just through
mutual friends. I actually run a branding and graphic design
agency. . . Because of the (flexible work hours), and because we
were all in similar ages and similar level of open mindedness it was
[an] environment where everyone could feel very open to express
their ideas and put their hand up to take on responsibility. . .[There
was] certainly a high level of enthusiasm . . ..  I thought it would
be interesting to be involved and to see where it goes in terms of
technology.” (PD)

.2. Organisational arrangements

HighTec had a simple organisational structure, with PM acting
s the project manager with strategic and co-ordinative functions
ince its inception in November 2010. Team members saw value
n PM’s managerial role, attributing it to the fact that the team’s
exible and dispersed work arrangements required a loose coordi-
ating mechanism. However, they did not see PM as hierarchically

above them’. According to PD:

“It was crucial for someone to be project manager, just by nature
of that [some of us] have other commitments outside of the project.
Just by nature we all have different skill sets as well. So I think it
was important for the effectiveness of the group to have someone
coordinating the meetings or feedback or the milestones and things
like that. But I don’t know exactly why there doesn’t appear to be
any kind of distinct hierarchy. · · ·We  were all kind of equally – all
our skill sets and our ideas and opinions were all valued equally.
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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No one trumped someone else just for the sake of – sorry – just as
a result of any sort of hierarchy. . .”  (PD)

In HighTec, the tasks involved in the progressive definition of
he innovation thematic space, software programming testing and
 PRESS
nting Research xxx (2017) xxx–xxx

pilot running were intertwined. Repeated task-driven interaction
between programmers, PM,  TM and marketing-focused project
members was  needed to move the project ahead. For example,
the definition of the thematic space and the software program-
ming activities were largely dependent on each other and required
sustained interaction. The software tasks that were developed
using narrowly focused, time-conscious Agile Systems Program-
ming (ASP) influenced the narrow selection of target customers and
vice versa.10 More generally, team members had to regularly syn-
chronise their activities as the performance of one member strongly
affected the work process of other team members.

High Tec members conducted most of their work separately
at a geographical distance, communicating and submitting their
progress electronically. In the first two  months after the project
start, they met  in person once a fortnight. Following this initial
period, face-to-face meetings gradually became more sporadic to
the point that in the last six months of the data collection pro-
cess (months 8–13), the entire team only physically met once. As
explained by SP3:

“We  were’nt doing a nine to five and wereńıt  in proximity with the
others in the team during the day. So we had to work remotely.
(Yet, initially) we had to kind of settle for meeting up maybe once
every two weeks.” (SP3)

Some team members acknowledged that working from a dis-
tance required a special mind set. SP 3 noted that:

“And look, the funny thing is, I, I probably wouldn’t be really good
working remotely for a really long time because I like interaction, I
like people, talk to people . . . But a lot of guys in the software world,
they actually don’t like that. They’re introverted, they kind of like,
they want space, they can work really well in a quiet environment.
They have control over what they do, you know, what’s around
them. . . remote working jobs (are) perfect for guys like that. Like,
you know, they get no interaction with the walk to the coffee shop
or something like that, but they just like this space, and yeah, it’s
just um, it works, it works so well for some people, not so much for
other people” (SP3)

TM further commented that the distance between members
made it somewhat difficult, at times, to maintain communication:

“Yeah, it was  quite difficult. I mean, . . . a lot of the time you need
to be together to work on it. It’s very difficult for someone to take
a little bit and go off and I’ll work on it and I’ll take a little bit and
work off isolation. Especially, at the early stages, you need to be
together. You need to bounce ideas off each other. Do something
quickly and show the other person, does this work, doesn’t it? That
was quite difficult” (TM)

HighTec relied on a package of formal management systems.
This package was  not a deliberate configuration resulting from an
in-depth conscious design. It was  not the result of serendipitous
development either. At the outset of the project, PM in consul-
tation with TM thought about the formal management systems
(including formal MCS) to put in place. The main criteria for adop-
tion were ability to respond to perceived informational needs and
workability, even if no great thought was given to the implica-
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

10 ASP is a system applied in software development that focuses on critical
incremental and iterative techniques that disaggregate the software development
process into smaller sub-components, prioritised in an order that speeds up innova-
tion time while allowing for software development to alter into alternative forms,
should rapidly changing technology require it (Erickson et al., 2005).

dx.doi.org/10.1016/j.mar.2017.02.001
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pecial attention was paid. PM and TM agreed that all project
embers would receive equity share as compensation. All team
embers would work towards the attainment of prospective

quity, under the expectation that a venture capitalist could be
ound to invest in the project in the near future. The split for the
ighTec project equity was 51% to MK,  15% to Innova co-founders

PM and TM)  and 34% to all team members (except MK)  based on
he time they spent on the project. There was some conjecture on
he extent to which everyone’s efforts might be weighted equally,
s reported time might not accurately reflect the importance or
mpact of the different HighTec members’ work. In PD’s words:

“It was a lengthy discussion of how we would do this because my
time spent on the project was the least of anyone actually. We  did
have to have a discussion about the actual time you spent on a
project versus the value of your contribution. I must admit, it was
always a sticky point, I suppose. . . ..  Because I felt that the value
of what I was contributing might be considered greater than the
amount of time I could spend· · ·I  just felt puzzled the developers
were working so many more hours than me. . ..  (and this would)
be reflected in how we would divide up the share of the company.”
(PD)

In addition to PD, SP3 and SP4 also voiced the possibility that a
ime-based equity system might not perfectly reflect the contribu-
ions of all members. Even though they acknowledged the system
s potentially flawed, they eventually came up to the conclusion
hat a fierce battle over the issue was best avoided. When sharing
is concerns, SP4 would explain them in the context of the affinity
etween team members:

“I guess what happened was we all argue for our idea and explain
why we think it’s the best. Then when you explain that you actually
get feedback and maybe you change your mind. So just a proper
discussion. If after a discussion, you still don’t reach agreement,
then you need to make a compromise. . .”  (SP4)

After intensely debating the merits of the contributions of the
eam members with different functional expertise, it was eventu-
lly concluded that no individual’s work would be valued above
nother’s. As the project proceeded, all team members accepted
hat time invested would be the primary driver of equity share.
owards the end of our research period in the field, we  asked PD
hether she was satisfied with the equity-share effort-based incen-

ive system. She replied “Absolutely”. Eventually, the equity share
ffort-based incentive system formed the core basis upon which
roup members were to be rewarded (Fig. 1).

.3. Setting the playground

To a large extent, the thematic area to focus on in HighTec
as defined by its members’ genuine personal interest and their

ntrinsic inspiration.11 We  observed some formal tools that were
onsistent with these intrinsic forces, and at the same time shaped
hem and contributed to their maintenance. HighTec had an offi-
ially sanctioned motto (“Innovation must happen quickly, the world
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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oves forward in the time we say it cannot be done”),  as well as three
ision words adopted from Innova (“being malleable to change”,
taking ownership”  and “making a difference”).12 These were

11 A thematic area refers to the target space within which team members are
roadly expected to search. For example (but not limited to the following), High-
ec’s  innovation existed within the fashion space, and was  dominantly targeted
owards the online retail sector. The definition of thematic areas goes together with
he definition of thematic limits that delimitate the ‘non-go’ areas.
12 Team members often referred to ‘the three words that represent our vision’, ‘the
hree words (that) are thought of as our vision’ and alike. We  refer to those as the
vision words’ (our term). For purposes of maintaining anonymity, the researchers
 PRESS
nting Research xxx (2017) xxx–xxx 9

formalized in a visible way and communicated in a structured
manner. Innova’s vision words were prominently indicated in its
premises, where HighTec members occasionally met. The motto
and the vision words were further emphasised on a regular basis
by PM and TM in their electronic correspondences with team
members. They were also consistently included in presentations to
potential clients and new team members. Additionally, our atten-
dance at meetings revealed that implicit or rephrased formulations
of the motto and vision words were often made during discussions
between HighTec members.

One message conveyed by the vision words was  that, when
searching in HighTec’s innovative thematic area, team members
were expected to be pro-active, bridge functional boundaries,
exchange and share information with others and work collabora-
tively. For example, PD explained how being the only female in
the team allowed her to translate the “making a difference” vision
words into concrete terms:

“I was actually the only female in the group. I suppose the end user
of High Tec – when we sort of storyboarded it out, we assumed that
it would be a woman or that was a fair assumption to make. Of
course, it is technology that can be used by a man  as well. But I
suppose I was able to bring a bit of that first hand female online
shopping experience.  . . Yeah, so I suppose that may  have assisted
them to think about how a user might actually navigate through
the website (. . .)  when (she) gets there.” (PD)

Moreover, references to the motto and vision words told and
reminded HighTec members of the high levels of cognitive effort
required of them. All members were expected to live up to this
ethos.

“At the end of the day, it comes down to how hard we work – we
are serious here, there’s no time to waste, we have to get stuck in
and get things done. . . if we don’t do it, someone else will, (and)
we miss the boat. . .”  (PM)

The work ethos helped manage the urgency requirements of
HighTec. While it did not set deadlines or say what would happen
if they were missed, it did stress that meeting deadlines was vital
if HighTec was  to be a success. It signalled that it was only through
individuals having the sufficient drive to do “work for its own  sake”
that tasks could be completed in the allotted time. As HighTec was
a secondary job for some of the team members, this ethos empha-
sized that all members had to work hard on HighTec so that the
project could be completed fast. The work ethos was  reinforced by
other tools which focused the project members’ attention on the
management of urgency through the establishment of temporal
domains. Thus, formal deadlines were stated through the timelines
description included in Trello,13 an off-the-shelf web-based project
management application. ASP additionally introduced a temporal
domain to the writing of code, helping members to manage urgency
by delivering a “finished” innovation product that – even if not
arguably complete – was visible and testable by the broader public.
Collectively, these tools provided a soft but persistent pressure in
favour of including urgency considerations in decision-making. In
PM’s words,
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

“The group works to our deadlines, that’s just what it is expected
from everyone – they have to, we have deadlines and if we don’t
meet them, there had better be a good reason.  . .”  (PM)

have not been permitted to use the exact wording of the motto or the 3 vision words
as  it is prominently displayed in the group’s website. The terminology we report
was  agreed with the case participants as being appropriately close and identical in
meaning.

13 https://www.trello.com/.

dx.doi.org/10.1016/j.mar.2017.02.001
https://www.trello.com/
https://www.trello.com/
https://www.trello.com/
https://www.trello.com/
https://www.trello.com/
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“So we’ve got controls but even till today, we just don’t necessarily
see them as controls because there’s trust, if that makes sense. So
they are controls, (Trello timelines) are subtle motivators to do the
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PD acknowledged that HighTec management was flexible if
embers had pressing, justified reasons for unmet deadlines.

M acknowledged the same, when conceding that the project’s
imescales set by Trello and ASP sometimes were subject to change:

“ (The) timeline is something we stick to but if something big hap-
pens we have to bring it forward or push it back, it just depends on
what happens – to some extent there has to be the flexibility. . . but
that doesn’t mean the emphasis isn’t there, I mean the whole team
has to work towards meeting them. . .”  (PM)

The frequent reference to the motto and vision words further
mphasised the need for team members to be flexible and willing
o manage uncertainty. Even if the thematic area of HighTec was
nitially broadly envisaged by MK,  it was progressively fine-tuned
hrough contributions from the rest of the team. At the same time,
owever, PM and TM emphasised that the project’s objective was to
ake advantage of the opportunities provided by one specific func-
ionality for roll-out as soon as possible. PM and TM established
hematic limits that demarcated the ‘non-go’ areas. PM and TM
nsisted that all idea generations from HighTec members should
e restricted to software programming within the retail space and
eferred to some specific classes of garments. Trello further con-
ributed to focusing members on the targeted thematic area by
topping them straying beyond the tasks related to that area. In
M’s words,

“Look, we have a pretty broad area we can work in. . . . but we make
it clear that we can’t go off dreaming, we have to talk about things
within the retail software program space. . .”  (TM)

TM explained that the team could not afford to waste “thinking
ime” looking at unrelated or peripheral areas. This was  particu-
arly relevant given the risk of thematic deviations induced by team

embers’ enthusiastic personal interests that might detract moti-
ation to work in HighTec’s innovation space. For example, SP 3
xplained that in earlier stages he made suggestions that he thought
ere sound and valuable for the project development. These ideas
ere summarily dismissed by TM in consultation with PM,  given

hat they lay beyond the thematic limits of the software functional-
ty required to beta test the software online. Looking back on these
nstances, SP3 reflected:

“(Some) people within HighTec thought that we needed more fea-
tures, such as saving (your choices) for later, having a collection,
having favourites, which I think that could happen in the future . . ..
Whenever you build anything online, you should just focus on a very
minimal set of features you need and then start getting feedback
straight away.”(SP3)

To summarise, the formal MCS  presented in this subsection
ravitate around three emergent themes: first, management of
rgency, which underlies the strong work ethos embedded in the
otto and vision words as well as the temporal domains pro-

ided by Trello deadlines and ASP; second, the management of
ncertainty is an overarching theme behind the consideration of
exibility in coming up with the vision words and in setting up
hematic limits, as well as in the use of Trello and ASP; and finally,

otivation, which surfaces through the maintenance of intrinsic
nspiration as well as the minimization of the risk of self-interest-
riven thematic deviations. The control tools and their connections
ith these three emergent themes are depicted in Fig. 1.

.4. Planning and implementation
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 

product development team. Manage. Account. Res. (2017), http://dx.d

PM,  TM and MK  developed a chain of planned tasks from iden-
ifying the innovation core idea to setting down steps for potential
enture capital interest. They populated the expected timelines
 PRESS
nting Research xxx (2017) xxx–xxx

into Trello, which helped schedule and align HighTec tasks in a syn-
chronized manner. As the project advanced, team members would
record in Trello that they had completed an allotted task. The Trello
charts were visible to all team members via a cloud server, and team
members received a notification when a completed task had been
added. Trello allowed team members to observe the advancement
of the whole project and the progress made by the team mem-
bers on the specific tasks. Nevertheless, Trello would not have any
indication of the effort or input time actually taken to achieve the
same.14

The Trello timelines and boards were used to virtually discuss
the implications of the activity progress and outputs of team mem-
bers for the tasks ahead. In particular, PM found that the feedback
provided by Trello provided valuable leading indicators on inter-
actions between HighTec members. Through this exchange-driven
feedback, team members could tell whether other members were
falling behind and this allowed them to pick up their slack if skillsets
required to conduct the task were aligned. If they were not, and
only one individual could perform a task, then PM might reflect on
the possibility of varying the timeline. Where a member did not
complete a task on time, this activated conversations between PM
and the relevant team member to identify a workable variation to
the activity timeline. While Trello boards provided an electronic
means to engage in such exchanges, PD conceded that it was bet-
ter effected when members met  face-to-face, and harder to effect
when done virtually:

“ [Trello Boards] provide[d] a platform for [team members] to
express their concerns and then an opportunity for everyone to
throw around ideas . . . there was an opportunity for people to stick
their hand up and say, have you thought about doing it like this or
do you need me to assist you with this. (. . ..) It was harder to do
once we’d moved away from those [initial fortnightly] meetings.”
(PD)

Thus, through timeline planning and synchronisation, self-
reporting of progress, observation of other team members’
activities and exchange-driven feedback, Trello helped to coordi-
nate and integrate knowledge in HighTec. In addition, timeline
planning through Trello allowed HighTec to schedule tasks in a
time-efficient manner.15 The competing professional and personal
constraints of team members occasionally involved re-scheduling
and re-synchronisation. According to PD,

“There were a number of occasions where other people had work
commitments or something like that and the milestones (were
moved) a little bit. I think that TM and PM understood that other
people do have those other commitments and were . . ..  flexible,
when they needed to be bent a little bit.” (PD)

As there was an implicit understanding that team members
possessed an intention to contribute to the project, they would
only receive contact from PM and TM if Trello reported a marked
slow-down in task completion. Even then, the purpose of any con-
versation was to understand the reasons for the slow progress
rather than to censure or to evaluate team members. Trello was
neither used as a basis for a reward system in case of satisfactory
progress. In PM’s words:
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

14 The Trello version that HighTech was using at the time of our field research did
not  allow for the recording of time spent by staff on the stages of the project. Later
versions of Trello incorporate this feature.

15 For software programming, ASP was in addition largely instrumental in ensuring
time-efficient development through design speed.

dx.doi.org/10.1016/j.mar.2017.02.001
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right thing, because you’ve got your name assigned to a task. You
could easily not do it, no one’s going to tell you anything, you could
easily not do it but you’re going to do it just because the team is
relying on you and you don’t want to f#*k up your own company.”
(PM)

Team members attributed motivation to the visibility that Trello
rovided. Team members were motivated not only by making one’s
wn progress visible, but also by observing other’s engagement. As

llustrated by SI:

“It’s actually great to also to . . . seeing what MK  was up to as well. . .
he was writing up contracts, doing presentations for companies
and stuff, so gets me more motivated as well to see that, you know.
He’s doing stuff in the background that’s not software related but
business related. This is gonna help out so it’s good that way.” (SI)

Separate to the Trello management software, each of the team
embers was asked to complete a Google timesheet document to

elf-report the time spent in HighTec. This could be accessed real-
ime by any other team member. The Google timesheets did not
ncorporate any planning of expected or required individual effort.
he data from Google timesheets fed into the effort-based incentive
ystem and therefore eventually determined the individuals’ equity
hare in the project. The compensation package was  thus based on

 single self-reported input metric for which there were no pre-set
argets. Other systems contained pre-set targets for processes and
utputs (e.g. deadlines for tasks, deliverables) but none of these
as used as a basis for compensation. As explained by TM:

“. . .the timesheet is more of an overall reflection of time. . . just time
– how many hours from an equity perspective, you know, there’s a
lot of trust in that. So if you put more hours in, you get more.” (PM)

During our field research, we noted the absence of internal con-
rols to check the reliability of the self-reported time devoted to
he project. Yet, we did not observe fears of self-reporting biases.

hen asked whether there was concern over peers gaming the sys-
em, team members repeatedly stated their belief that other team

embers were playing fair in reporting their hours. They blithely
ssumed that other team members were trustworthy. On several
ccasions HighTec members stated they were willing to risk dilu-
ion of their own equity, given their expectation that other team

embers were as good as their word. Thus, while PD, SP3 and SP4
ad voiced disagreements when the equity-share compensation
ystem was designed, we did not observe any concerns regarding
he accuracy of the data fed into the compensation system from
he self-reported Google time-sheet documents. For instance, SP4
laimed his familiarity with team members allowed him to believe
heir claims for the hours put in:

“I think other ways are more complicated and maybe hard to track.
I worked with most of the guys before, I know how they work and
I trust them. So if they say they did five hours, then I know what
five hours of their work were. I’m happy with it and I don’t have a
problem with it.” (SP4)

TM explained how team members were willing to openly share
he time they devoted to their work and the manner in which
hey were completing their tasks, without wondering if another

ight use that information against them. TM and SI attributed the
orkability of Google timesheets and Trello to trust among team
embers:

“Everyone gets access and sees what everyone else is doing and
that only works if you’ve got that trust, I trust that I can show you
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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exactly what I’m doing, how I’m working and how long I’m doing
stuff. I think if there was not that trust, those tools probably would
not have been used. (. . ..)  So if it was different (no trust), you’d
 PRESS
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think I’ll do it how I do it, I don’t really want them to know how I
do it. . . and then I tell them how much, how long it took me,  even
though it might not have taken me that long. . . Yeah, (if there is
trust) you worry about just the actual thing you have to do rather
than anything else that might happen, you know what I mean?”
(TM)

“. . ..  We trust each other. Because we know each other so well, it
isn’t a big issue really. (SI)

Google timesheet documents were rarely used to question the
efforts of other members or to mobilise explanations for their
efforts. Yet, and despite the absence of quantified pre-set time
commitments, the calls to frequently report actual time devoted
increased team members’ awareness that time spent on the project
was crucial for meeting deadlines. PM encouraged members to
immediately record the time they had spent as they completed
each task. He would contact team members whenever he noted
that, towards the end of any activity, they had not filled in the
timesheets. In those cases, team members would often review the
Trello charts to estimate their past efforts:

‘Yeah, we did (remind employees). I mean it mattered more toward
the end (of a task), I think that’s where people would go back and
check Trello, and say “I did this, I did this.’ (PM)

Hence, Google timesheet documents reminded team members
that their time commitment was  closely linked to the need to finish
the project quickly. These reminders were crucial as the project was
an after-work venture for some of the team members. As SP4 and
PD stated:

‘I’ve got a full-time job, a young baby as well. So I really don’t have
many hours to spare during the week. So that was difficult on that
side of things.’ (SP4)

“(As some of us) do this on the side, while working full time . . ..,the
system gets us doing more.” (PD)

During the 13 months of our field research, PM regularly held
fortnightly face-to-face meetings with TM.  In these meetings, they
used or cross-referenced information from Trello, ASP and Google
timesheets to keep track of the project progress and to assess new
action plans. The assessment of the project progress and action
plans over fortnightly periods resulted in an iterative feedback from
PM and TM to the group as a whole as well as to individual team
members. For example, in alluding to his ability to support his pro-
grammers, TM stated:

“. . . [Google timesheets] is also a good prompt to say hey you’ve
been working a lot on it, are you having trouble with it [lack of
Trello progress], or do you want us to help?. . .”  (TM)

PD emphasized the role of email technologies regarding this
feedback:

”Generally what happens is that feedback would be presented to
the group via an email, I suppose. Then everyone had a chance to
comment on it, if they felt for or against it or had anything else to
add, Where I might have wanted to say, are we able to put in this
feature, then I wouldn’t spend my time trying to work that out. I’d
merely just put the ideas to them and see what the feedback is.”
(PD)

The timeline planning and contents of subsequent activities
were altered if feedback from PM and TM meetings required it. This
temporal flexibility minimised the risk of commitment to certain
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

courses of action merely based on the efforts previously devoted
and helped deal with the inherent uncertainty of the project. Iter-
ative feedback was  also used to decide whether to hold the project

dx.doi.org/10.1016/j.mar.2017.02.001
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n course or shift direction, although PM stressed that cancellation
f the project was  not an option.

Feedback from PM and TM meetings based on Trello and Google
imesheets was provided as an information input for team mem-
ers to take action rather than for evaluating individual team
embers’ hours spent, progress or outputs. Even so, PM expected

he combined use of Trello and Google timesheet documents would
ick up any signs of flagging commitment by team members or
ntrustworthiness should such issues arise. Potential symptoms
f such depletion would be detected through low time records as
eported in the Google timesheets combined with missed deadlines
nd targets as captured by Trello:

“So, a developer cańıt say (he has done) 12 hours of work and when
we check Trello he has only done two cards (laughs). Something
hasn’t been updated?”(PM)

Yet, we did not actually observe such symptoms of depletion
n our field study. Even in the absence of those symptoms, the
nformation provided by Trello and Google timesheet documents
llowed team members to mutually validate trustworthiness and
o uphold their pre-existing inter-personal trust. This feature was
ighly valued by the team members. In TM’s words:

“It’s not like we think the other guys are going to do wrong by us.
It’s just that the systems like the timesheet documents and Trello
are there to give you comfort that you can check if you have to,
even if you don’t expect to. It’s just great to know it’s there in the
event it’s needed, though it’s rare that we actually think that way.”
(TM)

Further, the information from Trello and Google timesheets was
sed in HighTec as a bridge through which potential ‘difficult’ con-
ersations could be had without getting into affective conflict, and
ence contributed to uphold trust:

“Sometimes . . .we don’t want to say the hard thing, to do the dif-
ficult thing and offend anyone. The systems we have help us to
maintain our trust, because it’s not personal, you know − it’s just
the hours are what they are, and I’m asking you questions about
how you might need help or need to do more, if your hours are
lower than expected. Not because I don’t trust you but the system
actually allows me  to have that conversation without offending
someone else”. (TM)

Team members also alluded to the use of financial forecasts and
heir analysis using Google Analytics applications. These forecasts
ere first constructed in the 6–7 month mark of the 13 month

eriod of observation and updated as the project progressed. A
rst, second and third year financial forecast provided reasonably
etailed annual projections of revenues, operating expenditures
salaries, office and sales & marketing expenditures) on a year-by-
ear basis, including expected capital expenditure, profitability and
ash flow. PM specifically explained the use of scenario analysis,
dentifying best-case and worst-case scenarios for future peri-
ds. Financial forecasts shaped operational decisions on how the

nnovation was structured and focused software implementation
owards areas that were seen as more profitable. For example, the
ocus of ASP was narrowed to programming areas where it was per-
eived that customer profitability would be greater via higher sales
olume (i.e. focusing on the enhancement of the “female online
hopping experience” referred to by PD). Financial forecasts pro-
ided team members with a quantified picture of the expected
nancial outcomes of the project under different scenarios. This
eaffirmed the financial feasibility of the project as well as the likely
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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uture rewards arising from the realisation of their equity stakes.
or some team members, financial forecasts engendered “peace of
ind” as they instilled a confidence that the probability of financial
 PRESS
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success relating to the innovation was  high and that the financial
results would not be below the worst-case scenario. Other team
members highlighted the motivational force of financial forecasts
as they provided an exciting credible picture of a ‘bright future’ that
invited engagement. As TM would recall,

“. . . (financial forecasts) add to the motivation because you believe
there’s actually a solid business model behind it. . . we’re not just
building something for the hell of it. . . ..  I think they were gener-
ally surprised there was that much, you know, T-shirts being sold,
that many people buying, if you take that small a percentage of
the market the income . . . so I think it (the financial forecast) had
everyone excited. But you know there were some criticisms as well.
For some of it, it was good because you needed that tension in the
team to go.  . . are you dreaming?, can we really get that much?
It was really good . . . Not everyone got involved in discussing it.
Some of the guys like SP4 and SP2 would work on something (else)
but the other guys were pretty interested in the business model.  . .”
(TM)

In sum, coordination and knowledge integration emerges as a
common pattern behind timeline planning, the self-reporting of
progress, the observation of other team members’ activities and the
exchange-driven feedback that Trello provides as well as behind the
iterative feedback resulting from PM and TM fortnightly meetings.
Additionally, the three emergent themes previously mentioned
also surfaced when examining planning and implementation issues
at HighTec (see Fig. 1). The time-efficient scheduling brought in
by Trello, the emphasis in the reporting of time devoted through
Google timesheets and the design speed that ASP allows relate to
management of urgency. Management of uncertainty emerges as
a common theme behind the flexibility to reschedule in Trello, the
consideration given to temporal flexibility in the fortnightly meet-
ings between PM and TM and the use of scenario analysis in the
financial forecasts. Finally, the package of formal MCS  has a strong
motivation component as a result of the visibility of progress that
Trello entails, the key input for compensation schemes provided by
Google timesheets provide and the ‘exciting and credible’ picture
of the future represented in the financial forecasts.

The adoption and workability of formal MCS  for planning and
implementation purposes was made possible by the high levels of
inter-personal trust in HighTec. This enabling of formal MCS  by
trust will be further elaborated upon in the Discussion section.

4.5. Adaptation and responsiveness

In the initial fortnightly face-to-face meetings between all team
members as well as in subsequent electronic meetings and con-
ferencing, we  observed discussions among team members on the
threat of new market entrants, the technological evolution of soft-
ware to ensure swift delivery to a live website or changes in
customers’ tastes and demands on visual interfaces. In the cross-
functional context of HighTec, these key issues were tackled taking
advantage of the many perspectives to hand. Information from
Trello, Google timesheet documents, ASP and financial forecasts
was often brought into these discussions. This elucidated an active
strategic information exchange between team members from dif-
ferent backgrounds, triggering coordinated adaptive responses. For
example, TM reflected on how HighTec members had relied on ASP,
Trello and financial forecasts to discuss the expansion of the soft-
ware reach beyond portals like eBay to individual online sellers and
websites:
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

“From an architectural point of view, the good thing with software
is that you can change architecture with something if it doesn’t
work. . . One thing we did, we tested it against eBay buyers and
sellers. . . we had a few wins but not enough to make enough profit,

dx.doi.org/10.1016/j.mar.2017.02.001
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then we pivoted it to move to online sellers, online sites, and so we
changed the business model to accommodate that.” (TM)

Owing to PM’s and MK’s concern over changes in market con-
itions or competitors’ moves, HighTec’s management focused
eam members’ attention primarily on time-based metrics with the
ntention of letting opportunities for adaptive responses emerge
s soon as possible and securing first-mover advantage. This focus
n time management constituted a continual “call to arms” to
aintain a sense of urgency, pushing for re-doubled efforts and

rioritizing the project over other commitments. Discussions on
rello and Google timesheets in face-to-face- as well as in elec-
ronic meetings reminded project members of the importance of

embers “walking the second mile” when their team mates had to
emporally juggle with competing priorities.

The high uncertainty in the HighTec business required the team
o consider possible re-directions of the thematic areas of the
roject. PM and TM created scenarios of competitor duplication
r software failure at key moments of the testing phase. In their
ortnightly meetings, they would put forward ideas for strategic
enewal if circumstances warranted. From the early stages of High-
ec, PM and TM emphasised the importance of ASP in facilitating
he compromise between time to market and the responsiveness
o changing requirements. The purpose of the focus on ASP was  to
ngage team members with the ‘big picture’ and the strategically
mportant aspects of the software first, without getting bound up in

icro changes. Finer functional points of software design might be
odified at later, less critical junctures. According to TM and SP4:

“. . .(ASP) is really about . . . get(ting) a product up and running
really quick. . . It doesn’t require you to have a lot of detail up
front (. . .)  What (ASP) does, it says now here’s some very high
level requirements. It’s built and set up in a way that (. . ..) you
can’t change the technical architecture at a high level but you can
change small bits of it. But it’s really good for changing require-
ments. In our case, we weren’t  able to write a detailed requirement
because we were really finding our way through as we  built it.”
(TM)

“ (build a website) very minimal with very good design.  . ..  we’re
focused on that, just clean design, good interaction and very mini-
mal set of features” (SP4)

In later stages of the project, TM would still praise the ability
f ASP to speed up software design and its flexibility to change
unctionalities. However, he would also acknowledge that HighTec
ould have adopted ASP in a manner that aligned with a stronger
ommercial focus in their development of the software:

“The product in itself is a great product that we have built. It
just hasn’t been focused around the buyer, and commercialisation
· · ·We  probably could have got it in front of customers a little ear-
lier, it is probably a mistake, we tried to build the best product,
there is this saying, you should be ashamed of your first release. . .
we wanted it to be more perfect” (TM)

Overall, we observed that PM and TM’s fortnightly meetings,
ther electronic and face-to-face meetings and the use of ASP were
rucial in ensuring the adaptation and responsiveness of High-
ec. The formal MCS  presented in this subsection gravitate around
hree emergent themes (Fig. 1): first, coordination and knowl-
dge integration underlies the iterative feedback resulting from
M and TM fortnightly meetings as well as the information shar-

ng and exchange that took place in the face-to-face and electronic
eetings; second, management of urgency surfaces in the ‘call to
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 

product development team. Manage. Account. Res. (2017), http://dx.d

rms’ and prioritization conveyed in the face-to-face and electronic
eetings. Finally, management of uncertainty is a common pat-

ern behind the discussions on strategic renewal in PM and TM
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fortnightly meetings and the use of ASP, which allows for tying off
of less relevant developments, and instead focusing on new areas
with changing requirements.

5. Discussion

The way  operations were structured in HighTec caused team
members to engage in highly interdependent tasks even if they
were geographically and temporally dispersed. Communications
among team members in carrying out the project were mainly
through electronic means. Hence, HighTec epitomizes small, early-
stage NPD teams with a high degree of virtuality (Bell and
Kozlowski, 2002; Hertel et al., 2005; Oı́Leary and Cummings, 2007;
Martins et al., 2004; Schweitzer and Duxbury, 2010). Its degree of
virtuality tended to grow over the period of our field research as
the relation of face-to-face to electronically mediated communi-
cation shrank over time. While we  did not purposely explore the
role of informal social systems, the data gathered during our field
research did not provide evidence suggesting that direct observa-
tion, unplanned personal interaction or socialization played a major
role in HighTec. This is consistent with prior theory characterising
informal social controls as being hard to effectively operate when
a majority of the work is done separately and remotely (Jarvenpaa
et al., 1998 and Putnam, 2001). Nevertheless, HighTec presented
high levels of reciprocal inter-personal trust, as signalled by direct
references to it by team members as well as by their expressions
of reciprocated care and concern, dependability on other team
members, and of their willingness to make them themselves vul-
nerable to other members’ actions (Bachmann and Zaheer, 2006;
Rousseau et al., 1998; Simons, 2002). Inter-personal trust consid-
erations drove selection procedures by which the team was staffed
with members who  were mostly familiar with one another, and all
were personally acquainted with PM or TM.  These selection pro-
cedures facilitated the presence of inter-personal trust from the
outset. Interviews conducted throughout the project indicated that
inter-personal trust was maintained through the project interac-
tions and we found no evidence of it weakening over the 13 months
that our field research lasted.

As summarized in Fig. 1, we  observed evidence of a suite of
formal MCS  being used at HighTec. Of the four emergent themes
around which formal MCS  gravitate, three (i.e. coordination and
knowledge integration, management of urgency, management of
uncertainty) can be linked with the decision-facilitating role of
MCS, and the fourth (i.e. motivation) relates to the decision influ-
encing role. These links are depicted at the top of Table 1. We
theoretically justify these links in the forthcoming two  subsections,
where we further discuss our findings as guided by the distinction
between these two  roles. This is followed by a discussion of the
trust-control nexus in HighTec also informed by this distinction.

5.1. The decision-facilitating role of formal control systems in
HighTec

In HighTec, formal MCS  provided team members with timely
and relevant ex ante information regarding issues related to coor-
dination and knowledge integration, management of urgency and
management of uncertainty (Fig. 1). Formal MCS  provided a con-
text for oneı́s own activity (Dabbish and Kraut, 2008; Geister et al.,
2006) and contributed to the integration of knowledge among team
members with multiple sources of expertise (Tidd and Bessant,
2009; Zahra et al., 2007). They made synchronization of activi-
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

ties and proper sequencing of interdependent tasks possible. The
information content from formal MCS  often gave rise to conver-
sations between team members to note if they needed support.
MCS  were used to reduce pre-decision uncertainty and improve

dx.doi.org/10.1016/j.mar.2017.02.001
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Table  1
The trust/control nexus in HighTec.

Decision-facilitating role of MCS (Coordination and Knowledge
Integration, Management of Urgency, Management of

Uncertainty)

Decision-influencing role of MCS
(Motivation)

Effects of MCS on trust • MCS  detect symptoms of depletion of trustworthiness
• MCS  validate trustworthiness/uphold trust

Effects  of trust on MCS  • Inter-personal trust enables MCS  adoption and workability

Synergies
between trust and MCS

(effects on VT outcomes)

• Inter-personal trust helps deploy informational effects of
MCS  on quality of action choices by:

•  creating perception of reliability of (often self-reported)
data, which avoids delays [mgmt. of urgency] and
distorted estimates [coord. & knowl. integr.; mgmt. of
uncertainty]

•  facilitating open exchange, management of difficult
ion [co

• Inter-personal trust helps deploy motivational effects of
MCS  on behavioural congruence (perception of reliability of
self-reported data used in incentive system)

•  MCS  helps deploy the motivational effects of inter-personal
trust on behavioural congruence (less distraction in
translation of willingness into actual behaviour).
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conversations and conflict resolut
integr.; mgmt. of uncertainty].

T action choices with the aim of, eventually, enhancing VT effec-
iveness. Thus, the way formal MCS  were used in HighTec to deal
ith the aforesaid three emerging themes was closely related to

he decision-facilitating role described in prior theory.
Even if prior accounting literature has paid little attention to VTs,

t has separately stressed the importance of the decision-facilitating
ole of MCS  both in settings where tasks are interdependent (e.g.
ouwens and Abernethy, 2000; Gerdin, 2005) and in dispersed
rganisational arrangements (e.g. Boyns and Edwards, 1997; Busco
t al., 2008; Quattrone and Hopper, 2005). Both features are com-
ined in VTs and, on these grounds, it is reasonable to expect MCS
o play a decision-facilitating role of MCS  in HighTec. Nevertheless,
hether extant theory applies in the particular case of VTs where

igh inter-personal trust is present is open to debate. Prior VT and
ccounting literature has not explored either whether or how the
mplications of the decision-facilitating role of MCS  on VT effective-
ess are shaped differently in virtual settings where trust is present.
bernethy and Vagnoni (2004) and Sprinkle and Williamson (2007)
ave highlighted the importance of the decision-facilitating role of
CS  without considering virtuality or trust. Velez et al. (2008) and

ther IOR studies have examined the decision-facilitating role of
CS  considering trust outside VTs. In Bell and Kozlowski (2002) and
allivan (2001)’s examinations of control systems in virtual set-

ings, inter-personal trust is absent. Jarvenpaa and Leidner (1999)
nd Piccoli and Ives (2003) provide insights on the effects of control
n virtual settings where trust is present but have paid little atten-
ion to the outcomes of the different roles of MCS. Our field research
n HighTec adds to this earlier literature by providing evidence
bout the extent to which formal MCS  play a decision-facilitating
ole in a VT where inter-personal trust is present.

Autonomy coupled with exclusive reliance on electronic com-
unication and little face-to-face interaction would likely result in

oor action choices by team members (Powell et al., 2004). Yet,
ighTec needed to manage its highly interdependent tasks in a

ontext of team member dispersion. Even if inter-personal trust
as present in HighTec, the facilitation of decision-making could

ot rely on it, since inter-personal trust did not yield sufficient
nformational content to effectively identify and assess alternatives
nd drive better-informed and improved action choices. Through
heir decision-facilitating role, formal MCS  prominently provided
he informational effects that assisted in decision-making around
o-ordination and knowledge integration, management of urgency
nd management of uncertainty. The unorthodox work arrange-
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ents employed in HighTec further explain this prominence. In an
ncertain context where time to market was a critical success fac-
or and the project was a ‘second job’ for some members, staff time
ord. & knowl.

was a critical scarce resource to optimize and flexibility became
a requirement. Overall, our findings are consistent with prior lit-
erature emphasizing the importance of the decision-facilitating
role of formal MCS  (Abernethy and Vagnoni, 2004; Sprinkle and
Williamson, 2007) and the limited studies that examine the conse-
quences of the use of control systems in virtual settings (Gallivan,
2001; Hertel et al., 2005; Piccoli and Ives, 2003). We  add to this lit-
erature by providing evidence of an extensive decision-facilitating
role of formal MCS  in a VT where inter-personal trust is present. The
combination of highly interdependent tasks and dispersion appears
to make the decision-facilitating role particularly prominent in that
virtual setting.

This prominent decision-facilitating role of formal MCS  in
HighTec manifested despite the communication difficulties often
experienced by VTs (e.g. absence of context, limited transfer of
information) (Majchrzak et al., 2000; Powell et al., 2004; Stevenson
and McGrath, 2004). The informational effects brought in by formal
MCS  and the deployment of their decision-facilitating role helped
HighTec to overcome some of these difficulties. Inter-personal trust
was crucial in enabling and effectively deploying the decision-
facilitating role of formal MCS. This aspect of inter-personal trust
is discussed in a later subsection.

5.2. The decision-influencing role of formal control systems in
HighTec

In HighTec, congruent behaviours largely stemmed from
intrinsic motivation and inter-personal trust. In particular, the
motivational effects of reciprocal inter-personal trust boosted the
levels of voluntary compliance, raised HighTec team members’
commitment to organisational goals and the willingness of team
members to exhibit extra-role behaviours (Long and Sitkin, 2006)
with the expectation that other team members would also be will-
ing to behave in an aligned, non-opportunistic manner.

A number of instances evidenced uses of formal MCS  in HighTec
that also involved motivational effects promoting goal congru-
ence (right column Fig. 1). These motivational effects relate to the
decision-influencing role of MCS. Prior literature has emphasized
the importance of the decision-influencing role of MCS  (Abernethy
and Vagnoni, 2004; Sprinkle and Williamson, 2007) but most of
these studies have not considered virtuality or trust. Studies that
have investigated the use of control systems in virtual settings have
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

examined settings where trust was absent (e.g. Gallivan, 2001) or
have not examined the outcomes of the decision-influencing role
(e.g. Hertel et al., 2005; Jarvenpaa and Leidner, 1999 and Piccoli
and Ives, 2003). In our case setting, we found some evidence of

dx.doi.org/10.1016/j.mar.2017.02.001
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eneficial implications of the decision-influencing role in a VT
here inter-personal trust is present.

The most salient evidence in this regard was the equity-share
ffort-based incentive system. This incentive system motivated
eam members to align self-interest and organisational goals. Yet,
t was not aimed to increase the level of effort as this was assumed
o be intrinsically-driven. The decision-influencing role of formal

CS  in HighTec extended to the maintenance of intrinsic inspira-
ion, time pressure, and the minimization of self-interest driven
hematic deviations. Owing to dispersion, some HighTec team

embers might be potentially exposed at some point to the risk
f losing sight of HighTec’s interests, especially when faced with
lternative priorities set by their other outside bosses in closer
hysical proximity. Hence, the motto and vision words reinforced
he already existing intrinsic inspiration and goal congruence
nd helped ensure they did not wane. Additionally, thematic
imits and Trello helped focus HighTec members’ work notwith-
tanding their other employment constraints and interests. These
eminders helped minimize the risk of self-interest driven thematic
eviations. Furthermore, we observed a number of instances in
hich the decision-facilitating role of formal MCS  had other side

ffects involving motivational issues, suggesting that it was  largely
ntertwined with the decision-influencing role. For example, the
isibility of other team members’ progress provided by Trello not
nly helped coordinate activities but also simultaneously induced
otivation from observing others’ intense engagement. Similarly,

nancial forecasts facilitated decision-making around uncertainty
ut this was also inextricably linked to a motivational effect as the
redible picture provided by them instilled excitement and confi-
ence in the future.

Overall, we observed a considerable, though lesser, decision-
nfluencing role of formal MCS, adding its motivational effects to
hose derived from interpersonal trust. However, the more evalua-
ive aspects of the decision-influencing role of MCS  as described in
rior theory (Baiman and Demski, 1980; Sprinkle and Williamson,
007) were not observed in our case setting. Thus, for example,
rello was not perceived as a means for mutual monitoring of pro-
ess and output performance in the event of variances. Similarly,
rojected financial scenarios were not used for ex-post budgetary
ontrol, evidencing the motivational, non-evaluative nature of their
ecision-influencing role. This non-evaluative nature further illus-
rates how the decision-facilitating and the decision-influencing
ole of MCS  were intertwined in HighTec.

The activation of the decision-influencing role of MCS  in HighTec
equired overcoming the communication and organisational diffi-
ulties often experienced by VTs (Majchrzak et al., 2000; Powell
t al., 2004). In the next section, we discuss how inter-personal
rust helped in that regard.

.3. The trust-control nexus in HighTec

We  now turn to the analysis of the multiple ways in which the
omplex interplay between inter-personal trust and formal MCS
ook place in HighTec. We  will first note that formal MCS  vali-
ates and upholds inter-personal trust amongst team members.
e then proceed to discuss how inter-personal trust simultane-

usly enables the adoption and workability of formal MCS. Finally,
e will analyse how the combination of formal MCS  and inter-

ersonal trust yields synergetic benefits that go beyond how trust
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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nd formal MCS  might separately affect VT outcomes. We  elaborate
n these forms of interplay, distinguishing between the decision-
acilitating and the decision-influencing roles of formal MCS  (see
able 1 for a summary).
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5.3.1. MCS effects on inter-personal trust
At HighTec, we did not observe any indication of formal MCS

damaging inter-personal trust, in contrast to what is suggested by
Das and Teng (1998) and Malhotra and Murnighan (2002). We  did
not observe evidence either indicating that the decision-facilitating
role of MCS  entails the creation of further inter-personal trust or the
maintenance of its pre-existing high levels (Velez et al., 2008). Still,
and contrary to prior accounting theory on IOR (e.g. Das and Teng,
1998; Tomkins, 2001 and Velez et al., 2008) and some VT studies
(e.g. Piccoli and Ives, 2003), at HighTec we found that the decision-
influencing role of formal MCS  had beneficial consequences for
inter-personal trust. Despite trust-building not being a major con-
cern at HighTec, there was  a risk that established inter-personal
trust would gradually fade without collocated social interaction
(Baskerville and Nandhakumar, 2007). Thus, it was  crucial for High-
Tec members to be reassured that, if there were symptoms of the
willingness to take part in the project being depleted and of inter-
personal trust waning, these would be signalled by the formal MCS.
In a virtual setting, the evidence of trustworthiness cannot stem
from experience gained through direct interaction or from directly
observing others’ behaviour. At HighTec, the input information cap-
tured in the timesheet-Google documents and the extent to which
the Trello output targets were achieved would help show such
symptoms.

Furthermore, even if there were no such symptoms, Trello and
the timesheet Google documents played an important function in
signalling that trustworthiness could be validated at any time, thus
helping uphold the initial high levels of trust. This validation was
not operated on an exception basis only when deviations were
detected. It was not operated on a permanent, continuous basis
either. In this virtual setting, what mattered was the peace of mind
given by the certainty that feedback was immediately available
if and at any time one wanted to access it. Occasionally, High-
Tec’s highly interdependent but isolated member teams operating
at a distance wanted or felt the need to seek reassurance that
peers “were really there (in the virtual space)”, obtaining confir-
matory evidence of their commitment to the project. Thus, Trello
and timesheet Google documents helped uphold the pre-existing
high inter-personal trust among VT members. The ability to detect
possible symptoms of waning trust as well as the validation and
upholding of trust were not perceived by HighTec team members as
interfering. Rather, they were welcome and highly valued as mutu-
ally reassuring tools for setting one’s mind at rest that everyone was
on board in the collective endeavour despite the geographical dis-
persion. These findings are consistent with prior research outside
the accounting literature indicating that thorough feedback (i.e.
regular, timely feedback, involving perspicacious evaluation) on the
contributions of other VT members is essential for developing and
maintaining inter-personal trust (Hertel et al., 2005; Jarvenpaa and
Leidner, 1999).

5.3.2. Inter-personal trust effects on MCS
Our findings indicate that in addition to formal MCS  supporting

inter-personal trust, trust enabled the adoption and workability of
formal MCS  in HighTec notwithstanding team member dispersion.
In the absence of inter-personal trust, many of HighTec’s formal
MCS  might have been considered incomplete or sub-optimal in a
virtual setting. As perceived by the team members, if inter-personal
trust had not been there, the communication difficulties associated
with virtuality would have made the adoption of the suite of MCS  at
HighTec impractical. The very premise upon which these controls
were put to work was conditional on a high trust environment.
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

In the unlikely case of adoption, if non-collocated members had
low trust in one another, there would likely be suspicions of, for
example, gaming around the recording of Google timesheets which
would make difficult its subsequent use for decision-facilitating or

dx.doi.org/10.1016/j.mar.2017.02.001
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ecision-influencing purposes. As the incentive system was  largely
ased on self-reporting, the idea that peers were trustworthy was a
ey driver for this possibly flawed method to be workable without
ension or stress between team members, leading to its adop-
ion and subsequent use in HighTec. The trust between members
nabled the workability of an incomplete and potentially sub-
ptimal system that had potential to create disunity within the
roup.

It was precisely because inter-personal trust was  present that
M and TM considered the adoption of those formal MCS  and team
embers found them workable. This role of inter-personal trust as

n enabler for MCS  use in virtual setting has seldom been explored
n prior literature. Our case study shows how formal MCS  that

ight well be incomplete or sub-optimal in the absence of inter-
ersonal trust, were considered for adoption and made workable
y its presence. Thus, we found that inter-personal trust shaped
nd expanded the set of control alternatives available in our VT.

.3.3. Synergies between MCS  and inter-personal trust
The prior two sections explain how inter-personal trust and

ormal MCS  shaped each other in HighTec. We  observed an addi-
ional form of interplay between trust and formal MCS  as, over and
bove their separate, individual effects on VT outcomes, trust and
ormal MCS  combined to yield synergetic benefits that enhanced
hese effects. At HighTec, inter-personal trust aided the intensity
f deployment of the informational effects associated with the
ecision-facilitating role of formal MCS. This happened through
wo channels. First, high reciprocal inter-personal trust translated
nto a perception of reliability of the data that was fed into the
ontrol systems. This perception avoided suspicions of slack and
liminated the need for double-checks and the confirmation of
he self-reported data. Thus, the identification and assessment
f alternative actions by decision-makers in the HighTec virtual
nvironment was less prone to delays, which helped manage
rgency. This also, to a lesser extent, made coordination easier.
s team members were less likely to produce distorted estimates,

he MCS  applied facilitated coordination and knowledge integra-
ion, as well as the management of uncertainty. Second, reciprocal
nter-personal trust at HighTec fostered the open exchange of infor-

ation, mutual forbearance, a higher ability to engage in difficult
onversations and a willingness to resolve conflicts. This further
ssisted in coordinating and managing uncertainty (see Table 1 for

 summary of the most salient implications). Building on those two
hannels stemming from trust, formal MCS  were better equipped
o deploy their informational effects and improve the quality of
ction choices in HighTec. Hence, our findings adapt and extend
as and Teng (1998)’s proposition to suggest that the high level of

nter-personal trust in VTs makes the decision-facilitating role of
ormal MCS  more effective in actually improving action choices.

Regarding the decision-influencing role, and in line with Das
nd Teng (1998), we found that inter-personal trust was  also
nstrumental in deploying the motivational effects of the incen-
ive system in place. HighTec’s equity-share effort-based incentive
ystem was based on self-reported data. Consequently, its decision-
nfluencing role was effective only if there was  a high level of
nter-personal trust whereby all team members believed that data
ed into the timesheet Google documents was reliable, faithfully
orresponded to actual effort and did not involve opportunistic
eporting.

Finally, formal MCS  were also needed for inter-personal trust to
eploy its potential motivational effects. To the best of our knowl-
dge, this aspect has not been developed in prior literature. Even
Please cite this article in press as: Bisbe, J., Sivabalan, P., Management 
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f a high level of inter-personal trust was present at HighTec, the
roject faced the risk that this was not reflected in actual con-
ruent behaviours as unintended distractions might wreak havoc
espite the willingness and enthusiasm of team members. The
 PRESS
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risk of inter-personal trust not being actualized into congruent
behaviours did not stem from an expectation that team mem-
bers would seek to attain individual rents at the expense of the
project team. It was rather a function of the unorthodox and flexible
arrangements that existed for those team members who  passion-
ately did their HighTec work as a secondary job. When competing
against other personal commitments (family, primary occupation,
etc.), it was plausible that members might gradually lose track of
the project requirements. Formal MCS  (especially the time-based
equity-sharing system and to a lesser extent, Trello) helped ensure
that this potential waning of congruence in the team members’
behaviours did not materialize.

6. Conclusions

This paper examines how formal MCS  and trust interrelate in
virtual settings (characterised by high task interdependence and
employee dispersion), and the implications of this interrelation-
ship for Virtual Team (VT) outcomes. Drawing upon our 13-month
field observation of an application project within a software incu-
bator, we  found evidence of a widespread use of formal MCS  in a
new product development VT where inter-personal trust had been
established from the project outset. In our case setting, we found
a prominent decision-facilitating role of formal MCS  that helped
improve action choices. Under this role, formal MCS  provided infor-
mational effects that inter-personal trust alone could not provide
in a virtual setting. We  also found evidence of a lesser decision-
influencing role that promoted congruent behaviour. Used in a
non-evaluative manner, the decision-influencing role of formal
MCS  provided motivational effects that accompanied those arising
from inter-personal trust.

The analysis of our case study sheds new light on the trust-
control nexus in VTs. While prior research has focused on the effects
of control systems on trust (e.g. Das and Teng, 1998; Coletti et al.,
2005; Velez et al., 2008), largely ignoring the influence of trust on
control systems, this paper provides a richer picture that highlights
the reciprocal nature of the influences between trust and formal
MCS  in a virtual setting. Thus, we show that in addition to formal
MCS  helping uphold inter-personal trust, trust enables the adoption
and workability of incomplete and potentially sub-optimal formal
MCS, hence expanding and shaping the set of control alternatives
that are available to a VT.

Our findings also illustrate how, beyond inter-personal trust
and formal MCS  shaping each other in a virtual setting, they fur-
ther interplay by combining in ways that enhance their separate
implications for VT outcomes. While prior literature has hinted
at the existence of synergistic effects between trust and con-
trol (Costa and Bjlsma-Frankema, 2007; Das and Teng, 1998), we
extend prior theory by providing a rich empirical setting reveal-
ing synergies between inter-personal trust and formal MCS  which
span both the decision-facilitating and decision-influencing role
of MCS. From the perspective of the decision-facilitating role, we
find that inter-personal trust helps deploy the informational effects
of MCS  needed to better engage in coordination and knowledge
integration, the management of urgency and the management of
uncertainty. Related to the decision-influencing role, we find that
inter-personal trust and formal MCS  mutually reinforce their moti-
vational effects.

We  acknowledge several limitations to this study, which pro-
vide opportunities for future research. First, our focus is on the
functioning of control systems within a specific VT, rather than on
control and trust in virtual settings: A case study of a virtual new
oi.org/10.1016/j.mar.2017.02.001

whether this VT is more effective than other VTs with other con-
trol configurations. Within the scope of our research, we were not
able to assess the relative effectiveness of the VT under study. Sec-
ond, the evidence presented in this paper is based on one example

dx.doi.org/10.1016/j.mar.2017.02.001
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f a small, early-stage VT devoted to NPD. Further studies should
e undertaken to examine the issues that arose in this study in
ther forms of virtual settings that differ in terms of size, life
ycle or object of the activities. We  also concede that the study
ocates within a project-centric setting. Future studies on these
elationships may  develop our contributions regarding functional
r divisional settings. Finally, our case study does not delve into
he dynamic aspects of the evolution over time of the roles and
elevance of formal MCS  (Tomkins, 2001; Velez et al., 2008). Even
hough case data were gathered over thirteen months, we  observed

uch stability over this period. Observations over a longer period
r across different life cycle stages could yield further insights
oncerning the dynamics and process-based aspects of MCS  imple-
entation in virtual settings. Despite these limitations, our findings

hed light on how both inter-personal trust and formal MCS  are
rucial for VTs to effectively cope with the communicational and
otivational challenges involved in the management of highly

nterdependent tasks in dispersed contexts.
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