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Abstract: 

This paper shares the experience of a virtual team of knowledge work-
ers which coordinates its repetitive production work across 12 time 
zones using cloud-based workflows. 
A sample of process data and the utility that can be obtained from it 
are discussed, and recommendations are provided for the management 
of virtual teams using cloud-based workflows.
In addition, possible directions for future research relating to virtual 
knowledge work teams using cloud workflows are suggested. Some 
references to related experience for further reading are also given.
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BACKGROUND

As the nature of work changes, labour require-
ments also change. External forces that shape the 
global economy facilitate the shi�  in contemporary 
market value. S&P 500 companies have diverged 
signi� cantly since 1975 from their book value in 
favour of intangible asset value, currently reach-
ing 84% of their true market value (Ocean Tomo, 
2015). Consequently, today’s “knowledge workers” 
di� er greatly from the traditional pro� le, being 
primarily information-based with intangible results 
of work process (Nickols, 2012) while having a high 
degree of � exibility regarding tenure, hours and 
contractual terms (Rudman, 2002). 

Knowledge workers are used to working alone 
based on their own competence. However, in to-

day’s global economy, it is a costly luxury to with-
hold status information except at reporting mile-
stones. By using work� ows to share and manage 
status information, the work capacity, speed and 
quality of manufacturing and administrative pro-
cesses can be optimised.

Work� ows have been used in business envi-
ronments well before cloud computing existed. 
For example, BPMN (Business Process Model and 
Notation) dates back to 2004 (White, 2006). � e 
combination of work� ows with cloud comput-
ing (a term coined in 2007) is more recent and 
was seen in 2008 as a possible future development 
(Wang et al., 2008). By using the cloud as their 
infrastructure, virtual teams can bene� t from many 
features including cost e�  ciency, scalability, � ex-
ibility, agility etc. (Carroll et al., 2011).
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Literature related to virtual teams provides 
a number of de� nitions stating major attributes 
within its functional context. Amongst the variety 
of de� nitions, it is widely accepted that: “we de� ne 
virtual teams as groups of geographically, organi-
zationally and/or time dispersed workers brought 
together by information technologies to accom-
plish one or more organization tasks” (Powel et 
al., 2004). In addition, modern organizations are 
sta� ed by an ever growing number of knowledge 
workers, who are also the most expensive labour 
and critical to realizing the business strategies of 
the organization (GSA Enterprise Transforma-
tion, 2011). 

In an industrial era, communications were far 
less pervasive and immediate than today. � is 
meant that workers, whether manual or knowl-
edge-based did their work independently from 
colleagues at other locations. When a particular 
item of work was � nished, it was sent to the col-
leagues, who received it a� er some time, and only 
then they started their own value-added work, 
e.g. “Flawed coordination among teams, systems, 
and data incompatibility, and complex approval 
processes are common” (Ming et al., 2005). 

By treating the information sharing as an inte-
gral part of work, rather than an unrecorded item 
of information, the work capacity, speed and qual-
ity of business processes can be improved. Hence, 
virtual teams epitomize a growing response to the 
need for accelerating time-to-market as well as 
providing cost-e� ective solutions to ever-growing 
organizational problems (Ebrahim et al., 2009).

PROCESSES AND WORKFLOWS

A process is a sequence of steps whose imple-
mentation can be clearly de� ned and documented. 
� is means that it is carried out in the same way 
each time, unless the process itself is adjusted. � e 
concept of work� ows builds on this and includes 
complete processes, which are used to drive an 
item of work from start to � nish (BPM Center of 
Excellence, 2009).

Factory production lines have been de� ning 
processes and documenting them as the basis for 
control, process improvement and training for 
many decades. Usually, the status of the work is 
visible or tracked, to support teamwork coordina-
tion. � is stems from the fact that a manual work 
process, regardless of the level of competence re-
quired, consists of converting materials from one 
form to another in order to create a tangible out-
come (Nickols, 2012). 

Knowledge workers, however, do not always 
share the detailed status of their work, with the 
exception of some process-oriented environments. 
� e advent of global virtual teams means that work 
status information must be shared to optimize the 
capacity of knowledge working processes. Further-
more, the diversity of contemporary work gen-
erations enhances this issue, particularly when 
considering the nature of tools in current use (Di-
mensional Research, 2015) and the key interper-
sonal competencies for the knowledge economy 
such as team work and the ability to collaborate 
(OECD, 2001).

BUSINESS PROCESS MANAGEMENT

Business Process Management (BPM) is con-
cerned with processes and work� ows. In some in-
dustries, such as pharmaceutical manufacture, this 
approach is very thoroughly implemented in SOPs 
(standard operating procedures). BPM work� ows 
are similar to typical � owcharts, with the addi-
tion of “swimlanes” which convey visually who (or 
which department) carries out a particular task, 
in addition to showing the sequence of tasks, e.g. 
processing insurance claims (BearBuy, 2012). Once 
a work� ow has been prototyped and tested, it can 
be launched by the manager whenever the corre-
sponding business process needs to be carried out. 

By the end of the 20th century, BPM was typi-
cally managed using either paper documents or a 
dedicated work� ow engine and database, accessed 
via a client on the user’s computer. � is access 
was expanded to include browsers, particularly 
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for those responsible for carrying out the produc-
tive work according to the work� ows. It is argued 
that BPM is a means that provides more e� ective 
approach to organizational change while being the 
second fastest growing integrative so� ware market 
segment that attracts a lot of attention worldwide 
(Ryan, 2009). With service-oriented architecture 
based on cloud computing technology, the BPM 
can be progressively adjusted to suit ever-changing 
business requirements for the knowledge economy 
(Fang & Yin, 2010).

Some applications include a work� ow engine 
and also manage the implementation of the work-
� ow cycle, by telling the user what step to carry out 
and then messaging the next person in the chain 
by email. � is lends itself immediately to cloud-
work� ows for use globally.

A standard notation called BPMN (Business 
Process Model and Notation) is maintained by the 
Object Management Group, updated as BPMN 
Version 2.0 in 2011 (Object Management Group, 
2011). A standard notation simpli� es sharing 
work� ows between processes and organisations. 
� ere is also scope for greater e�  ciencies by de-
veloping reusable BPMN models (Lu et al., 2010)

CLOUD WORKFLOW TOOLS

� e availability of work� ow tools which work 
entirely in the cloud, both for work� ow modelling 
and management of repeated work cycles using the 
work� ows, has opened the door to entirely new 
opportunities (Wu et al., 2013)

� e So� ware as a service (SAAS) nature of 
many of these tools permits globally distributed 
virtual teams to do the following:

 ◆ Manage work� ow design and usage.

 ◆ Use the work� ows to control the detailed 
value-add work of the organisation.

 ◆ Introduce work� ow practice at much low-
er cost levels than would be required by 
a server based approach. � is extends the 
scope to many processes where it would 

not be viable by other methods, e.g. bedside 
data collection in the health service, using 
mobile phone apps for data entry.

 ◆ Accumulate and use work� ow data.

� e ability to use globally distributed virtual 
teams brings the usual well known bene� ts of vir-
tual teams including:

 ◆ Abundant choice of experts, their location, 
time zones, languages, cultures, availability 
and costs. � is can result in a much better 
match between the requirements and selec-
tion of experts.

 ◆ Management does not need to arrange of-
� ce accommodation for virtual team mem-
bers. � is reduces costs compared with co-
location and can also accelerate kick-o� .

SAMPLE PROCESS DATA FROM 
A CLOUD-BASED WORKFLOW 
ENVIRONMENT

To illustrate the type of data available from a 
cloud-based work� ow and how it can be inter-
preted, the publication cycle at Scatterwork GmbH 
is portrayed. � is consulting company, where one 
of the authors works, trains online for Project Man-
agement and Team Building, as well and provides 
Could BPM support. � e publication consists of 
production of a weekly video, which is also pub-
lished as a blog and incorporated in a newsletter 
mailing.

� e work is carried out by a virtual team who 
have never met each other and are spread out over 
approximately 12 time zones (Eastern USA - Eu-
rope - India) - that is half way around the world. 
It is driven by a cloud-based work� ow using the 
KissFlow WfMS (Wikipedia, 2016), a cloud based 
automation so� ware for Google Apps developed by 
OrangeScape (Ha, 2012), which is triggered once 
per week.

� e weekly work� ow is in turn triggered by 
a monthly work� ow, which initiates work up to 
two months in advance, so that several cycles can 
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be managed concurrently. Summary data is pre-
sented from operations over a four month period 
from December 2015 to March 2016, following ap-
proximately eight months of process prototyping, 
commissioning and stabilisation. � is process was 
ported and revised from an earlier system using a 
di� erent cloud work� ow application, for which 
about two years’ experience had been accumulated.

� e reported process comprises 73 steps, im-
plemented by a team which possesses has business, 
marketing, IT and English Language skills.

WORKFLOW REPORTS FROM KISSFLOW

Blog & Newsletter

� is is simply an extract of the task database 
� ltered to show only active process cycles (“items”) 
and sorted by date. � is enables the users to see 
how many cycles are open and their status.

App Metrics

A (KissFlow) “App” captures the description 
of a work� ow, so the frequency of its use re� ects 
the level of on-the-ground business activity. For 
example, by opening one work� ow cycle for each 
order in factory, information becomes available 
about the current status of each order in the pro-
duction cycle (Image 1).

� is report shows how many “items” (cycles) 
were started in a given month and whether they 
have been completed. For example, in February, 
four cycles were started, of which three were still 
in progress, and one was completed.

� is is as expected, because the weekly publi-
cation is rolled forward monthly, usually by four 
weekly cycles (but this depends on how long the 
month is). None of the items opened in March had 
been completed at the time of the report, when 
eight cycles were still open: one from January, three 
from February and four from March.

Task Report

� e task report lists every process step (of which 
there are 73 for the reported work� ow) and cap-
tures the minimum, average and maximum com-
pletion time in hours for each task over all “items” 
(=cycles). It also reports the number of cycle data 
collected for each step. � is may di� er from the 
total number of cycles as some operations are con-
ditional and not always carried out.

� ere is also a feature where the deadline for 
each task can be set, e.g. for use where comple-
tion times must meet some requirement, such as 
a contract condition. Data is also collected to show 
how many tasks overran the deadline or required 
clari� cation by the task operator.

Image 1. App Metrics Report

EJAE 2016  13 (2)  70-77
Conchúir, D., Dražeta, L.  Leveraging process data



74

In this study, this functionality has not been 
utilised.

Depending on the availability of the task opera-
tor when a task noti� cation is sent, task implemen-
tation time may vary based on the sum:

Task completion time = time zone synchronisation 
delay + wait time + implementation time

For this work� ow, implementation times are 
usually of the order of a few minutes, so if the com-
pletion time is signi� cantly longer than expected 
allowing for time zone delays, this can signal that:

 ◆ there is a work� ow fault

 ◆ the operator is not sure what to do, e.g. due 
to insu�  cient clarity or training

 ◆ the operator is not available, e.g. due to ab-
sence that has not been managed.

Examination of the data according to the aver-
age duration (or “task completion time”) reveals 5 
groupings or data clusters:

 ◆ Clusters 1 & 2 represent tasks implemented 
on time (58% of all tasks)

 ◆ Cluster 3 shows tasks where there is an im-
plementation delay due to time zones (19% 
of all tasks).

 ◆ Clusters 4 & 5 indicate work� ow issues of 
varying severity (23% of all tasks).

In summary, there is considerable scope for 
improvement of task completion time, and e� orts 
should be invested in 11 tasks where the average 
delay is over 120 hours.

CONCLUSIONS AND 
RECOMMENDATIONS

Our research demonstrates that it is possible 
to work across multiple time zones using cloud 
work� ows. However, in order to be successful, 
the management needs to obtain relevant data to 

Cluster
(hrs)

Average 
Duration 

(hrs)
σ 

(S.D.)
No. of 
data 

items
Summary 
Situation Interpretation

<1 0.04 0.05 38 No issue. Small tasks that are carried out in minutes 
without any great di�  culty.

1 - 5 1.75 0.96 4

Task � ow 
passes from one 
operator to the 

next one.

Small tasks that are carried out in minutes, 
where there may be some waiting time be-
cause the operator is typically working on 
something else when the noti� cation for this 
work is delivered by the preceding task.

6 - 24 17.7 7.29 14
Time zone 

delay between 
work� ow steps.

Tasks where the preceding task is carried out 
in another time zone. � is may result in the 
task being implemented the next calendar day.

25 - 120 63.3 19.4 6 Signi� cant 
delays.

� ese tasks are:
• either being slowed down by some di�  -

culty which should be investigated.
• or the work capacity is inadequate. � is 

is typical for management involvement in 
the work� ow. � is could be avoided by 
work� ow redesign, delegation, supported 
by training.

>120 288 277 11 Serious 
problems.

� e long delays indicate some serious prob-
lem, which should be investigated in depth.
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identify and address problem areas for action with 
pinpoint accuracy.

Contemporary technology provides a “Virtual 
Teamwork Environment” that makes it easier for 
employees to work from home (or any remote 
location, such as an o�  ce) while signi� cantly re-
ducing workforce operating expenses. Although 
contemporary technologies seem to evolve quicker 
than people (� e Economist Intelligence Unit Ltd, 
2009), it is not by chance that the number of tel-
ecommuters in the USA alone has increased by 
800% in the past � ve years and will keep growing 
(Black, 2014). 

As with all quality e� orts, the bene� t should be 
compared with the payback before an implemen-
tation decision is taken. Since the cloud imple-
mentation of BPM, e-mail noti� cations and simple 
graphical interface for process design cost much 
less than traditional BPMN implementations, the 
potential use of cloud work� ows is constantly in-
creasing (Chen & Ranjan, 2010). 

Based on the experience reported herein, the 
bene� ts of using cloud-based BPM work� ows in-
clude inter alia:

RECOMMENDATIONS FOR VIRTUAL 
TEAM WORK

Based on experience, it is necessary to focus 
on the participants themselves and the dynamics 
of the virtual team, in addition to processes and 
tools. � is is particularly visible when a task is con-
siderably delayed, because inaction is usually a big 
contributing factor.

Because personal engagement and collabora-
tion can be very low where there is no pre-existing 
strong reason for working together, it is recom-
mended wherever possible to work initially with a 
core team with some signi� cant shared interest e.g.:

 ◆ Most or all of the team already know each 
other from previous shared work, events 
etc., particularly if it involved face-to-face 
meetings;

 ◆ All of them work for the same company, so   
thay can be “instructed” to work together;

 ◆ � ey all share a passionate interest and join 
an existing strong program which aligns 
with their personal or career interests.

Features Bene� ts

• Processes are captured and added to the organiza-
tion’s know-how capital. 

• Knowledge Management is now a required element 
in ISO 9001 (ISO 9001:2015).

• � e capture of business processes requires both sub-
ject matter experts (e.g. in the company which uses 
the work� ows) and a process expert (e.g. consultant) 
working together.

• � e process of documentation identi� es improve-
ments which can be implemented immediately, even 
if work� ows are not used.

• Generates objective data, both of the process through-
puts and bottlenecks.

•  Optimisation of the work� ows across time zones can 
be targeted to obtain the biggest bene� t.

• Processes can be standardized and optimized con-
tinually.

• All business departments using a particular work� ow 
bene� t from improvements, bringing everybody up 
to “best practice” instead of bringing them down to a 
“lowest common denominator”.

• Automation of the messaging between operators of 
sequential tasks, using email. Operators are presented 
with instructions for the next task.

• New application areas open up.
•  � e enforcement of detailed processes takes less ef-

fort than it would be necessary to implement using 
document-based BPM. � is also reduces training and 
organizational overhead.

•  Process users can be at any location with network 
connectivity, even across time zones and continents 
globally.

•  Improved e�  ciency, cycle times and work capacity 
arising from better selection of personnel.
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If these conditions are not met, then the ini-
tiation should include speci� c, scheduled, online 
managed team building activities.

� e authors experienced more success by work-
ing with remote companies, rather than home-
based individuals. � is supports a local build up 
of know-how and reduces service interruptions, 
e.g. due to illness and holidays.

As the experience in this domain increases, it 
would also be useful to carry out an up-to-date 
literature search.

SUGGESTED DEVELOPMENT AREAS

In combination with the Internet of � ings 
(IoT), the viability of application in many domains 
could be usefully evaluated, e.g.

 ◆ Healthcare

 ◆ SME (Small and Medium Enterprises)

 ◆ Public Administration

 ◆ Agriculture etc.

� e authors recommend identi� cation of fur-
ther real-world situations where the payback for 
cloud-based work� ows would seem particularly 
to merit an evaluation, in order to implement and 
gain experience with BPM in Cloud-Based Work-
� ows. For example, it includes the partitioning of 
BPM implementations between on-premises instal-
lations and cloud to match the business priorities 
regarding privacy, security, legal constraints and 
control (Duipmans et al., 2012).
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KORIŠĆENJE PROCESNIH PODATAKA NA OSNOVU BPM SISTEMA 
ZASNOVANIH NA “KLAUD” TEHNOLOGIJI

Rezime: 

U radu se prikazuje iskustvo virtuelnog tima radnika znanja koji koordinira 
repetitivnom proizvodnjom u 12 vremenskih zona korišćenjem poslovnih 
tokova zasnovanih na “klaud” tehnologiji.
Autori analiziraju uzorak procesnih podataka i vrednost koji ti podaci mogu 
doneti, i nude preporuke za menadžment virtuelnih timova koji koriste po-
slovne tokove zasnovane na “klaud” tehnologiji. 
Pored toga, ukazuje se na moguće pravce za dalje istraživanje vezano za vir-
tuelne timove korišćenjem “klaud” tehnologije. Date su reference i izvori za 
dalje čitanje i obrađivanje pomenute teme. 

Ključne reči: 
rad, 
tok rada/posla, 
vreme, 
proces, 
“klaud” tehnologija.
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