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1 INTRODUCTION

1.1 Background
1.1.1 Research context

A world where communication is performed virtually on a daily basis is no longer a world
in imagination. Today, due to the worldwide Covid-19 pandemic, working from home is
not an anomaly in multiple corporations, which have been forced to fully integrate them-
selves with digitalization (Fogarty et al., 2020). The change has been burdensome to var-
ious stakeholders (Semuels, 2020). The impact of remote work might not only affect the
quality of work, but also the productivity of employees (Monteiro et al., in press).

Some major players have adopted the concept of Continuous Improvement and Lean
Thinking into their manufacturing sectors (Bittencourt et al., 2019). The concept revolves
around the reduction of waste (Caldera et al., 2017). Meanwhile, many companies are not
yet aware of the concept, though an attempt to remove or avoid waste in business pro-
cesses is not brand new. In essence, reducing waste leads to a variety of positive out-
comes, including lowering costs, improving efficiency, and better satisfying customers
(Caldera et al., 2019).

Several empirical research papers address the need and impact of integrating a Lean
point of view into manufacturing settings (Dombrowski et al., 2019). However, there is
still a lack of research on how the use of the Lean concept in Continuous Improvement
can be adopted in office sectors in corporates, especially when virtual working has be-
come part of everyday work (Casado et al., 2020). Hence, my interest lies in finding out
the effects of virtual collaboration in the office environment following the Continuous

Improvement and Lean frameworks.
1.1.2 Lean Management

The academic research selected for this study relates to Lean Management in the Contin-
uous Improvement area. The concept, which was first recognized as the Toyota Produc-
tion System by Taiichi Ohno, a Toyota executive, has been utilized by a number of com-
panies (Sutherland & Bennett, 2007). The companies mostly adapt the Lean principles to
their production process in an effort to eliminate waste (Rodriguez et al., 2020).

To elaborate, the concept of Lean Management, initially used in manufacturing, is

focused on creating value for customers by reducing waste. Any unnecessary steps in a



business process are waste and should be identified and withdrawn. The framework has
also been adopted in the service sector where, no goods are produced to satisfy customers,
but a service is delivered (Helmold, 2020). However, with knowledge work, many tasks
are not repeatable and its processes are often designed within the worker’s head (Kel-
loway & Barling, 2000). Therefore, the value is not tangible and cannot easily be seen
(Santhiapillai & Ratnayake, 2018). To understand more about the knowledge work, the
definition of knowledge sharing will also be explored in a later part as well as its expla-
nation.

Furthermore, the essential steps of the Lean principles described by Womack and
Jones (2003) are worth taking into consideration. It starts with Value. The value specifi-
cation is the important action taken by the manufacturer, or herein employees in the of-
fices, who tries to capture what customers, or whom those employees serve, see as value.
The second is to define the Value Stream, which represents all the steps needed to produce
the goods or carry out services. Third, for the value stream to be effective, it should Flow.
For that to happen, any unnecessary steps need to be removed. “Batch-and-queue” (cir-
culating tasks from department to department), also known as task batching, can be ban-
ished in order to create a continuous flow. Fourth, since the production can be done faster,
the customers can simply Pull the products or services from the providers whenever and
however they want the final piece to be delivered. The customers tend to demand more
products or services when their needs can be served almost immediately.

Moreover, since Lean thinking helps companies work towards value creation for cus-
tomers and decreasing non-adding value processes (Silva, et al., 2013), any activities that
do not add value are waste (Rodriguez et al., 2020). Waste has been divided into seven
types by Taiichi Ohno (Sutherland & Bennett, 2007): Transportation, inventory, motion,
waiting, overproduction, overprocessing, and defect. Liker (2003) also adds one final im-
portant waste, Unused employee creativity. According to Conner (2001), one of the es-
sential forces that supports the concept of Lean is people. When people work together
towards the same goals, collaboration exists (Chudoba et al., 2005; Kayser, 2011).

To summarize, this research focuses on three main areas: virtual working, collabora-
tion, and waste in Lean Management. A qualitative study using focus groups composed
of a set of interview questions and a short questionnaire as a supporting method was cre-
ated based on these three areas. It allows a thorough understanding of current circum-

stances, and a structured analysis.



Besides waste identification, the need to analyze and standardize processes is appar-
ent (Anand et al., 2009). Papazoglou and Ribbers (2006) describe the business process as
a set of activities performed to fulfill requirements of a business. All processes within an
organization are interdependent and designed to achieve the results that will satisfy the
customers, who trigger different processes.

Within an organization, there are different functions. Each function consists of mem-
bers who work together on a team level in order to achieve particular goals and satisfy
people who use their team output (Ahmady et al., 2016). Therefore, it is important to
define waste within their workflow. Six teams from different organizations are studied.
Five of them are from Thailand and one of them is from the Netherlands. Therefore, the
interview questions and questionnaire were created in two languages: English and Thai,
to accommodate teams that are not comfortable speaking English.

The purpose of this research is to find out if the remote working helps reduce, main-
tain, or increase the aforementioned waste.

Although it was initially not part of the research focus, during the research, unex-
pected findings revolving around the influence of culture came up. This cultural aspect is

briefly discussed in the Findings and Discussion chapters.
1.2 Definitions

In this manuscript, the following definitions are used for the concepts featured in this
research. More context to these definitions is given in different sections.

Organization: a form of relationships between people, positions, and units within
organization. Also, it is formed to accomplish certain goals (Ahmady et al., 2016).

Waste: non value-adding activities remaining from any input in the system with the
purpose of achieving certain outcomes, that cannot be altered into any valued output
(Thiirer et al., 2016).

Continuous Improvement: a systematic effort to seek out and apply new ways of
doing work (Anand et al., 2009).

Virtual work: the environment where employees work disconnectedly from col-
leagues or physical work location on interdependent work activities (Watson-Manheim

& Belanger, 2002).
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Collaboration: a joint effort between two or more people (parties), free from hidden
agendas, to produce an output in response to a common goal or shared priority (Kayser,
2011).

Knowledge work: work in which workers create, apply, transmit, and acquire
knowledge (Kelloway & Barling, 2000).

Business process: a set of activities performed to fulfill requirements of a business

(Papazoglou & Ribbers, 2006).
1.3 Research questions

Two research questions are established to support the research topic. The questions are
as follows.

1. How does virtual working (workplace mobility) affect the organization’s collab-

orative process?

2. What are the wastes that the organization has before and after full-scale virtual

working (workplace mobility)?

The first question is for finding out the work practices and technologies in the organ-
ization used to support the Teamwork Quality, which is deployed in this research to meas-
ure collaboration of a team in a virtual setting, and seeing in which way it impacts the
processes within the organization. The second question is answered by results from the
interviews with different teams, who now work from home but have experience working
in person with each other before.

Besides answers to both research questions, a dimension of the influence of cul-

ture on virtual collaboration and Lean Management was found after concluding research.
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2 THEORETICAL BACKGROUND

2.1 Virtual work

The term virtual work has been used in different contexts, including an academic sphere.
It is present in various research for both main and subtopics. It is essential to have a clear
interpretation of the term for this study as it allows the virtuality to be measured more
precisely. Watson-Manheim and Belanger (2002) define virtual work as the environment
where employees work disconnectedly from colleagues or physical work location on in-
terdependent work activities. The collaboration is performed through information and
communication technologies (ICT) among workers distributed into separate places
(Chudoba et al., 2005). Chudoba et al. (2005) agree that working from home is virtual
work and also agree with the general assumption that one of the challenges in virtuality

is distance.
2.1.1 A measure of virtuality

To begin with, a measure of virtuality by Chudoba et al. (2005) will be introduced.
This measure consists of six discontinuities, which represent barriers to good cohesion
and a good environment for virtual work. The six discontinuities are geography, time
zone, culture, work practices, organization, and technology. Their explanations are as
follows.

First, the geography emphasizes the work done in separate locations. The transpor-
tation is replaced by the use of internet-based means. Communication, in turn, is ham-
pered by the cumbersomeness of the distant work.

Second, the time zone is used to represent the situation where team members perform
work in different time zones. Some members of the team have to work longer or work
during unusual hours to communicate with other team members in other geographic lo-
cations.

Third, the culture is a value shared by one group of people, such as people from the
same nation or sharing a common cultural background. A team can be composed of work-
ers with diverse cultural backgrounds. How one connects to others or makes decisions
can be influenced by the culture one carries.

Fourth, the work practices are asserted as ways for team members to perform the

work based on similar perceptions. Each team member can sometimes have different
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ideas on how tasks could be carried out, in terms of both processes and tools. Therefore,
having a set of shared understandings or work practices when working together is im-
portant to avoid conflicts and reduce miscommunication.

Fifth, the organization can be referred to as either intra-organization: different func-
tions or business units within the same organization coordinate with each other, or inter-
organization: one or more team members from different organizations work together. The
intra-organizational collaboration members may have different priorities that can cause
some conflicts. Meanwhile, the members involved in the inter-organizational collabora-
tion work towards common goals, shared by each organization. The problem with inter-
organizational collaboration is that while workers share common goals related to the spe-
cific task, they remain loyal to their organization and prioritize the demands from their
employers.

Last, the technology is the foundation of virtual collaboration. ICTs are needed for
members to communicate. By not having or having limited access to ICTs, some mem-

bers find it difficult to fully contribute to the team.
2.1.2  Three dimensions of virtuality

One aspect of virtuality is how the work is perceived as virtual. This brings us to the
three dimensions concluded by Chudoba et al. (2005) The mentioned dimensions are team
distribution, workplace mobility, and variety of practices.

First, the team distribution can be explained as working with people in different lo-
cations and different time zones. The work can be done at the local office to collaborate
with colleagues positioned in different office locations.

Second, the workplace mobility can be described as working away from the office
locations of the organization and having different working environments.

Third, the variety of practices is related to workers dealing with different cultures
and work processes established among their teams.

In this research, the focuses are on two discontinuities of a measure of virtuality and
one of virtuality’s dimensions. To start with, the focused discontinuities are work prac-
tices and technology. The reason is that one of the purposes of this study is to gauge how
working from home affects the knowledge work process within the organization. Having

a clear shared understanding or work practices within a team or when collaborating is the
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main part of the knowledge sharing in the knowledge work, which will be further elabo-
rated in the upcoming part 2.4: Knowledge work.

The measures of work practices are to investigate how team members work with
others who might have different ways of working and how they deal with changes, such
as a change of some team members or different tools and collaboration technologies used
by others.

The measures of technology are based on the selection of technologies or tools used
for working with each other, for instance, internet-based conferencing applications or
mobile devices, or both.

As for the focused dimension of virtuality, the research emphasizes the workplace
mobility dimension because nowadays, due to the Covid-19 pandemic, a working condi-
tion where people have to work in different locations is not only experienced by people
from different teams or different counterparts in different time zones anymore, but also

people within the same team, who used to work together in person.
2.1.3 Information and Communication Technologies (ICT)

As technologies continue to improve collaboration in the virtual environment, it is im-
portant to learn what is understood as ICT. Although it is difficult to arrive to the universal
definition of ICT, Zuppo (2012) presents definitions of ICT from the business environ-
ment perspective that can be concluded as technologies, including devices and their sup-
ported networks and systems, that individuals and organizations use in order to process

information, and communicate in a business.
2.2 Continuous Improvement

The notion of Continuous Improvement (CI) revolves around changes in the process for
the better. Anand et al. (2009) define it as “a systematic effort to seek out and apply new
ways of doing work i.e. actively and repeatedly making process improvements”. It was at
first adopted in the manufacturing industries (Singh and Singh, 2012) and has now been
applied to knowledge work as well (Kropsu-Vehkapera & Isoherranen, 2018). The idea
does not require a big investment but an ongoing effort in introducing new working meth-
ods (Singh and Singh, 2012; Anand et al., 2009).

CI stands in contrast to the - in business more traditional - notion of disruptive inno-

vation, which is characterized by big leaps forward by coming up with new ideas shaped
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by individual minds. Between moments of improvement triggered by innovation are pe-
riods of standstill during which research and development takes place to find the next
innovation (Singh & Singh, 2012).

On the other hand, Singh and Singh (2012) mention that the success of CI depends
on moving forward with many small steps as an ongoing process fueled by the minds of
(ideally) every worker in the organization. Innovation still takes place, but on a smaller,
more frequent scale. This eliminates the periods of standstill.

Organizations are required to constantly deal with a rapid shift in the customers’
needs (Singh & Singh, 2012). Demands of customers can sometimes be erratic (Lu et al.
2011), especially when it comes to tacit knowledge work, as perspectives can be discrep-
ant (Chudoba et al., 2005). Therefore, according to Singh and Singh (2012), the organi-
zations need to comprehend the current situation, plan an improvement according to it,
and examine before executing the plan as a standardized process. This is where the plan-
do-check-act (PDCA) cycle plays a role.

The PDCA cycle represents four steps that can be used in learning and improvement
repeatedly.

1. Plan: assess the status quo and come up with new improvements.

2. Do: try out these improvements.

3. Check: study how the improvements work, and if they actually deliver an im-
proved result.

4. Act: make a permanent standardization of the improvements.

When looking into the infrastructure of CI, for this research, the main focuses can be
placed on process and people. The reason is that the aim of CI is to improve processes,
and according to Helmold (2020), people are the main drivers of improvement to achieve

the organization’s goals.
2.3 Collaboration

The heart of this research comprises looking into various aspects of collaboration in a
virtual work setting. More specifically, it focuses on collaboration in functional teams
within an organization. The next paragraph explains how the level of collaboration will

be measured for this research.
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First, however, there must be a definition for collaboration. Kayser (2011) defines
collaboration as “a joint effort between two or more people (parties), free from hidden
agendas, to produce an output in response to a common goal or shared priority”.

From this, it is clear that collaboration entails multiple people working together, and

that there is a goal they are working toward.
2.3.1 Teamwork Quality

Teamwork Quality (TWQ) is a term coined by Hoegl and Gemuenden (2001), with
the purpose of measuring the level of collaboration in organizations. It can be a valuable
tool to measure the level of collaboration in organizations in all sorts of teams (Easly et
al., 2003).

Although a link can be established between TWQ and a multitude of outcomes of
collaborations, such as efficiency or total productivity (Lindsjern et al., 2016), TWQ is a
stand-alone variable which depends solely on how team members act in their collabora-
tion. Once the level of TWQ in a team is established, it can then be linked to other varia-
bles. In the context of this research, that will be the identification and reduction of waste.
This research will therefore use the framework of TWQ to measure the level of collabo-

ration.
2.3.2 Six aspects of TWQ

TWQ can be split up into six distinct indicators that, taken together, will provide a
measure of collaboration. A low “score” on one indicator could be compensated by a high
“score” on others. The six aspects are Communication, Coordination, the Balance of
Member Contributions, Mutual Support, Effort, and Cohesion.

Communication: teamwork is impossible without communication. This facet of
TWQ can itself be measured by taking into account four factors, derived from the work
of Pinto and Pinto (1990). The first is the frequency of communication, or: how much
time team members communicate. Second is the degree of formalization of communica-
tion, or how spontaneous communication is (does it require planning, preparation etc.).
The third factor concerns the directness of communication. In other words: do team mem-
bers all communicate directly to each other, or is there a mediator involved? Finally, there
is the degree of openness of communication, relating to the question whether team mem-

bers hold back any information for any reason.
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Coordination: teamwork implies having input from multiple team members. In order
for the collaboration to work well, it is essential that contributions of team members are
collected in a structured and synchronized manner. This prevents gaps in and overlap of
work.

Balance of Member Contributions: while the relevance of this facet depends on the
kind of team (does every team member have a different expertise or not), it is beneficial
to the quality of teamwork when no members of the team are limited in contributing their
knowledge and expertise to the team.

Mutual Support: while individual tasks can improve from competition with cowork-
ers, work in a team often implies people depending on each other for the completion of
tasks. In such a scenario, competition is less effective than cooperation between team
members. This includes guiding each other, respecting each other, and helping shape each
other’s ideas instead of trying to one-up one another (Tjosvold, 1995).

Effort: part of collaborating with others, is putting in effort, i.e. sharing the workload
and giving priority to tasks in the team. It can come to conflict when some team members
put in too little effort. Setting norms and expectations on effort spent prevents this con-
flict, by ensuring that team members all put in the same effort.

Cohesion: perhaps the most elusive element of TWQ is team cohesion, or team mem-
bers wanting to work together in the team. Mullen and Copper (1994) find three elements
of cohesion: first, how much team members like each other; second, how committed eve-
ryone is to the task the team performs; and third, the existence of pride about being in the

team, or: “team spirit”.
2.4 Knowledge work

Knowledge work is work in which workers create, apply, transmit, and acquire
knowledge (Kelloway & Barling, 2000).

Kelloway and Barling (2000) argue that how knowledge is used by workers is more
important than how much knowledge there is within an organization. Knowledge may be
categorized in different ways (Blackler, 1995) but in this research, the focus is on how
knowledge work, both creative and routine, is managed through various activities within
aprocess (Kropsu-Vehkapera & Isoherranen, 2018). Walker (2017) also proposes that for

information that is not explicit, it may be found in prior knowledge or routine workflows.
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Within an organization driven by knowledge work, sharing knowledge is critical.
Boer (2005) clearly states, “Knowledge sharing, therefore, refers to a social-relational
process through which individuals try to establish a shared understanding about reality
and to establish the (potential) ability to transform this understanding into (collaborative)
actions to yield performance. They do this by using diverse combinations of signs (e.g.
language, gestures, illustrations) and tools (e.g. physical objects, communication tech-
nologies, mental models)”. The explanation of knowledge sharing by Boer (2005) can be
associated with the aforementioned concepts of virtuality where the work practices are
important for a team to work together. So are proper technologies for maintaining good

communications.
2.5 Functional structure

According to Ahmady et al. (2016), an organization is formed to accomplish certain goals.
Different organizations may select different structures that are consistent with their goals,
environments, strategies, and sizes.

The type of structures of each organization can be based on the social relations
among its people, positions, and units (Ahmady et al., 2016). This research concentrates
on the functional team in the organization since now, everyone or most of the people in
the same organizational unit has to work from home. Ahmady et al. (2016) explain a
functional structure as a tool to group activities based on how similar their work functions
are. Each function is filled with people, with a particular set of skills, who share common

goals and their duties are dependent on each other.
2.6 Business process

The business process is given a definition by Papazoglou and Ribbers (2006) as a
structured set of activities or steps required for achieving an output, transformation of
data or products, or creating values desired by a customer or a market. Moreover, every
process has a customer who is not necessarily the one who places an order but the one
who triggers the process.

Furthermore, Van Looy et al. (2011) define business process as “a repeatable set of
coherent activities, triggered by a business event and performed by people and/or ma-

chines, within or among organisations, for jointly realising business goals and in favour
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of internal and/or external customers”. Furthermore, there are a myriad of classifications
of business process, and they help better understand its complexities.

There are two main types of customers, internal and external customers. The internal
customers can be the processes that needs the input from the producer of another process.
The example of the external customers is the final customers who uses a product or ser-
vice produced for them. (Papazoglou & Ribbers, 2006).

Moreover, Papazoglou and Ribbers (2006) state that communication plays an essen-
tial role within any business process, either planed or unplanned. The frequency of com-
munication also depends on the uncertainty of the process operations.

One of the important demonstrations in the business process management is work-
flow view, a business process description presentation (Kock, 2005). Anand et al. (2009)
mention that the standardized process is essential to establishing guidelines for additional
process improvement.

Furthermore, Van Looy et al. (2011) mention how business processes are categorized
depending on how they function and how they are structured. The functional categories
were further categorized by Armistead et al. (1999) as first, “core, operational, primary
or value-adding processes”; second, “support or value-enabling processes”; and third,
“management processes” (Van Looy et al., 2011).

The first is concerned with producing and delivering products or services, contrib-
uting to creating value, and relates directly to external customers. The second focuses on
supporting the value-creating processes and enabling performance in organizations, char-
acterized by internal customers. Examples include processes concerning information
management, and human resources. Lastly, the third involves strategy and determining
policy, managing the general planning, and monitoring all activities in the organization.

The business process can then be categorized by structure. They can be fully struc-
tured, semi-structured or fully unstructured. Van Looy et al. (2011) argue that knowledge
intensive processes should be less structured, given that they depend on human interac-
tions instead of the more mechanical nature of manufacturing.

In contrast, Papazoglou and Ribbers (2006) explain that there are two dominant def-
initions of business process: workflow view and data view. The workflow view sees busi-
ness processes as groups of interrelated activities that are carried out in a specified order,
among which activities, data or physical materials are exchanged. The trouble with the
workflow view is that materials do not move among activities but instead flow between

functions or roles in the organization. The data flow view stresses how data flows within
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business processes. Data is regarded as flowing in and outside business processes and
between organizational functions. Papazoglou and Ribbers (2006) prefer this last view as
it keeps its simplicity and better explains that what mostly flows between functions is

data, independently of whether the studied company is a manufacturing company or not.
2.7 Waste

The concept of waste was first introduced in 1988 by Taiichi Ohno, along with Lean
Management. It was initially applied solely in the manufacturing sector. Later on, the
concept was as well adopted in the service sector (Helmold, 2020), and in knowledge
work (Kropsu-Vehkapera & Isoherranen, 2018).

Thiirer et al. (2016) argue that there are several definitions of waste by different au-
thors. Ultimately, they came to a conclusion that waste can be characterized as non value-
adding activities remaining from any input in the system with the purpose of achieving
certain outcomes, that cannot be altered into any valued output.

Ohno (1988) and Shingo (1989) subcategorized waste into 7 types, which are over-
processing, transportation, inventory, defect, overproduction, unnecessary motion, and
waiting (Thiirer et al., 2016). Helmold (2020) and Thiirer et al. (2016) explain them as
follows.

First, the overprocessing waste implies taking more steps or providing higher quality
than what a customer demands or than what needed to satisfy the customer. Santhiapillai
and Ratnayake (2018) describe this type of waste in knowledge work as the act of pro-
cessing the data more than needed by people who use an output. Some illustrations of this
waste are excessive paperwork, defective data processing, and unnecessary remakes.

Second, the transportation waste concerns too much movement of products or mate-
rials between different places. This can be applied to the explanation made by Santhia-
pillai and Ratnayake (2018) that this type of waste is associated with information’s un-
necessary movement among people and organizations. Examples of this waste are having
too many stakeholders handling data before it reaches a user and having to contact many
people or perform too many actions before getting the desired information.

Third, the inventory waste regards having too many raw materials and (semi-)fin-
ished products at hand. When referring to knowledge work, it shows a similarity, for in-

stance, unprocessed data and hoarding of knowledge. The reason is that any data received
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could be transformed into the output desired by the customers (Santhiapillai & Ratnayake,
2018).

Fourth, the defect waste relates to producing defective products that need to be pro-
duced again. In knowledge work, this means creating bad quality or inaccurate data, de-
signs, or features, which can be of no use to anyone in the organization (Santhiapillai &
Ratnayake, 2018). This can be linked to the first waste, overprocessing, as defective in-
formation may create more steps for colleagues to proceed.

Fifth, the motion waste represents the movement or action that does not add value or
contribute to a transformation of any input. This type of waste can be demonstrated in the
knowledge work as an unnecessary motion to gather required information. Unnecessary
keyboard typing movement and poor office space arrangement are a few examples (San-
thiapillai & Ratnayake, 2018).

Sixth, the waiting waste involves any periods in which machines, for example com-
puters, or workers are not producing, because they have to wait for another process to
finish. As for this waste in knowledge work, Santhiapillai and Ratnayake (2018) assert
that this waste can cause a delay in process and hence, a value stream to stop flowing due
to the insufficiency of required inputs and resources. For example, waiting for necessary
information or feedback, unexpected events causing the whole process to stop, adjourn-
ment of tasks that others depend on, and late approvals.

The seventh waste, overproduction, points out the transformation of any input into a
product without demands. It can be illustrated in the knowledge work as the process of
producing and distributing before being asked which can be considered as pushing infor-
mation to others, as well as producing and distributing unnecessary information. Deliv-
erables that are produced by different groups are also part of the overproduction waste.
(Santhiapillai & Ratnayake, 2018).

Thiirer et al. (2016) also mention one key type of waste, which is talent or skill,
misapplying of worker’s creativity. When people’s capabilities are not utilized to the full-
est, ideas and possible improvements are wasted (Douglas et al., 2014; Gibbons et al.,
2012). Employees not being given the assignments that match their skills or not receiving
clear instructions provided by the organization to perform work (Sarkar, 2007) are exam-

ples of the talent waste.
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2.8 Research focus and research model

To begin with, the research starts with the concept of virtuality of work, in this case,
workplace mobility, where its measures are set to understand the virtuality in a certain
environment, working from home. Next, to understand the waste identification and waste
reduction within the workplace, the research emphasizes their main purpose, which is the
business process improvement. The idea of CI is concentrated where the processes and
people are focused on. The reason is that the studied types of waste concern the processes
in which people in the organizations drive them. The people within each process collab-
orate to identify waste and reduce it in order to yield the best workflows and eventually
satisfy their customers.

The waste concept in Lean Management is selected to categorize waste found in dif-
ferent types of organizations as the Lean framework can be placed in all industry types
(Randhawa & Ahuja, 2017). As for the people part, their virtual collaboration is deter-
mined to recognize how it affects people’s attempt to improve their processes. Do they
realize waste in their processes? If they do, how does virtual collaboration impact their

usual way of reducing it?

(Context) Lean management: Waste reduction >> Process improvement

Virtual work

Organization
- From different industries
- Functional teams

Measure of virtuality
- Work practices (Standardization)
- Technology

Teamwork Quality aspects contlnuous Improvement 8 Types of waste

- Communication Knowledge work Overprocessing
- Coordination People procegsses - Transportation

- Balance of member - Inventory

contributions \ | - Defect
- Mutual support v v / - Unnecessary motion
Collaboration Issue discovery .
- Effort - Waiting

- Cohesion - Overproduction

- Talent

Figure 1 Research focus

2.8.1 Research model

The virtual work is evaluated by focusing on how people within teams, who work from
home and experienced working in the office, collaborate and use ICT to support it. While
different types of waste, that those people might have found, are to see if their styles of

virtual collaboration have any kind of impact on those waste types.
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Transportation
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Figure 2 Research model
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3 DATA COLLECTION PLAN

3.1 Chosen Methodology

A qualitative approach is chosen to be the main method for data collection of this
research, together with a short questionnaire as a support method. Thus, a focus group
interview and a short questionnaire are used to answer the research questions.

The focus group interviews are used to evaluate how participants in each focus group,
representatives of each team, realize waste in their work and are involved in the process
of waste reduction while virtually working. The reason for selecting this method is that
this research is focused on a team level or the functional organization. Therefore, a con-
sensus of each team as a whole can well be interpreted as group perception made by that
specific group.

The focus group is a means to involve participants in exploring a focused topic while
having an in-depth discussion. The participants are selected based on certain criteria, on
their knowledge and experience on the given topic, and on their willingness to discuss
with the interviewer and other participants. The main advantage of the focus group inter-
view is the interactions among participants which help make the discussion fruitful and
create more insightful data (Rabiee, 2004).

Philips and Stawarski (2008) also mention other benefits of doing the focus group
interviews. First of all, it saves cost as it takes a shorter time than interviewing the same
number of people one by one. Moreover, one participant’s answer might ignite ideas in
other participants which could possibly bring unanticipated outcomes. However, despite
how good this method sounds, the challenge is to keep the whole group focused on the
main topic and its subpoints in order to get useful and expected types of information.
Consequently, good planning is essential.

As for the short questionnaire, this method is adopted to support the interviews. The
questions are based on the six aspects of the Teamwork Quality framework which are
combined as a proxy to measure the virtual collaboration of each team. The reason for
choosing this method is that the level of collaboration can be depicted subjectively as it
measures attitudes of individuals in the team. Moreover, as stated by Siniscalco and Au-
riat (2005), the aim of the questionnaire is to gather data from personal points of view

about themselves or about a social unit, herein a team. The participants may as well feel
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more comfortable estimating their team’s collaboration and evaluating their relationships

with others within their team anonymously.
3.2 Focus group participants and method

The focus group interviews are intended to gain thorough information from the in-
terviewees of each team. Hence, the group size of each focus group interview is rather
small. According to Krueger and Casey (2014), for non-commercial topics, the ideal num-
bers of participants are five to eight. Yet, smaller groups of four to six people are becom-
ing more favored.

The planned number of participants in each group for this research is five as the
participants may be more comfortable to attend a small group discussion as well as having
opportunities to all share their experiences and opinions (Krueger & Casey, 2014). Even-
tually, the numbers of participants per group depend on the availability and voluntary of
everyone in the team to have the discussion at the same time. Therefore, each group has
slightly different numbers of participants ranging from three to five. Moreover, Devine
et al. (1999) explain that a team is a closely interactive group composed of three or more
people for providing products, plans, decisions, or service to an organization.

The focus group interviews are conducted with different teams from different types
of organizations. The purpose of this arrangement is to compare how different teams from
different organizations see waste and to see if their styles of virtual collaboration have
any impact on how they see or deal with the waste, compared to when physically working
together in their offices. The number of focus groups is six and in total, there are twenty-
one participants.

The first five groups are from five different companies in different industries, located
in Thailand. Most of them have little to no knowledge of Lean Management as their com-
panies do not yet adopt or widely promote this concept into their operations. However,
they all deal with issues at work where they seek for their workflows’ improvement. Ad-
ditionally, one of the groups is immensely familiar with the concept of process improve-
ment. The groups’ details are as follows.

The first group is a public relation and marketing team from an educational organi-
zation. Five members of this team joined the interview. They are delegated to work on
different tasks that are meant to be combined together to satisfy their customers. The

group is mixed between manager, senior, and junior employees.
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The second group has three participants from an online merchandise and marketing
team from a home improvement retail company. All three participants collaborate with
each other through project-based tasks. One participant focuses on the communications
content and other two are delegated to deal with different clients and to perform slightly
different types of work as well.

The third group is a customer development team for E-commerce in an international
oral care company. All participating members are mid-level employees in the team. They
work together to develop the relationships between their company and different clients,
in terms of sales.

The fourth group is a digital transformation team under an Information Technology
unit in an agricultural and food company. All three participating members are well expe-
rienced in process improvement and resource utilization. They mainly work on project-
based tasks in creating strategies and finding solutions for their associated companies to
protect benefits of the organization.

The fifth group is a human resources (HR) team from a multinational medical device
company. Four participants are responsible for the main human resources processes such
as recruitment and training, as well as working on different projects related to human
resources affairs.

The last focus group is a Continuous Improvement team in a global health technology
company located in the Netherlands. All three members in this group are long-term ex-
perienced professionals who are specialized in Lean Management and Continuous Im-
provement. This group is the only group in which all members actually experienced vir-
tual collaboration before the Covid-19 pandemic as they often traveled for business pur-
poses and some members are located in other countries. Nevertheless, they are still going
through changes and are continuously looking for ways to improve their working condi-
tions.

Because of the Covid-19 situation, there can be no direct communication with the
participants. Therefore, the focus group interviews were conducted, based on the partici-
pants’ convenience. Different online communication tools, Microsoft Teams, Google
Meet, and Zoom, were used. There, besides the results from the questionnaire, partici-
pants’ group dynamics could be observed during the interviews to understand more of
their relationships within their respective groups. Although some participants refused to

turn on their cameras due to personal reasons or their unstable internet connections, all
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participants from the sixth group all had their cameras on which helped a lot in enriching

the interview.

Table 2 Interview participants

Number of partici-

Code name for

CI3

Group Industry each partici-
pants per group
pant
1. Public relation Education 5 PR1
and marketing team PR2
PR3
PR4
PR5
2. Online merchan- | Home improvement | 3 OM1
dise and marketing | retail OM2
team OM3
3. Customer devel- | Oral care 3 CDl1
opment team for E- CD2
commerce CD3
4. Digital transfor- | Agricultural and 3 DTI
mation team food DT2
DT3
5. Human resources | Medical device 4 HR1
team HR2
HR3
HR4
6. Continuous Im- Health technology 3 CIl1
provement team CI2
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3.3 Research protocol
3.3.1 Focus group interview protocol

The main construct of the focus group is the evaluation of waste identification and waste
reduction of each group. The items for the construct have been created based on the liter-
atures clarifying different types of waste and exemplifying processes within each type.
The idea is to allow the team members to brainstorm about each item, which can be linked
to each type of waste. However, the links are not revealed in order to avoid any bias in
their opinions as different teams or organizations may see waste differently.

Interactive activities are adapted in all focus group interviews to keep the group en-
gaged. The activities include open discussion and selecting options via menti.com, an
“interactive presentation software”, and card sorting through miro.com, “an online visual
collaboration platform for teamwork”. However, some participants preferred to only ver-
bally discuss as for them, it was not convenient.

The content was initially created in English and translated into Thai (see Appen-
dix 3 and Appendix 4) for participants who prefer not to talk in English. Since the inter-
views are semi-structured, the presentations were made with questions relating to differ-
ent processes based on examples of the operational waste in the product development
knowledge work concluded by Santhiapillai and Ratnayake (2018) and examples of waste
identification and elimination by Al-Baik and Miller (2014), as well as on the virtual work
scope by Chudoba et al. (2005) in order to support the thematic analysis, technique in
analyzing written materials, herein interview transcriptions, where patterns and repeated
ideas from responses can be analyzed (Gavin, 2013).

The insight gained from the interviews gauges how a particular team identifies waste
and how they choose to reduce them. Furthermore, the groups can also have a chance to
reflect on their situation on a team level.

The interview transcriptions are coded into different themes based on eight types of
waste: Overprocessing, transportation, inventory, defect, unnecessary motion, waiting,
overproduction, and talent. Moreover, the Teamwork Quality aspects will be taken into
consideration to interpret the results from the questionnaire and to find links between

virtual collaborations and waste identifications or reduction of each team.
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3.3.2  Questionnaire protocol

The short questionnaire is filled with questions measuring six aspects of Teamwork Qual-
ity by Hoegl and Gemuenden (2001). Though the relationships between people within
each group can be seen from how the group interacts with each other, one individual may
feel more or less close to others. Therefore, the questionnaire can help cross-check the
assumption about each team from the interview results and interviewer’s observation, but
is not meant to represent a bigger population, just their own teams.

The aforementioned six aspects are measured to evaluate the collaboration in each
team while they work from home, as well as to understand their work practices. There are
three to five items under each construct: Communication, coordination, balance of mem-
ber contributions, mutual support, effort, and cohesion. The virtuality is taken into ac-
count by firstly combining the workplace mobility view “When virtually working to-
gether” into the beginning of each item and secondly adding the technology facet into
each construct. The questions also concern the potential of each organization in support-
ing their employees in performing virtual collaboration.

The questionnaire was first developed in English and later was translated into Thai
in order to support several participants who were not comfortable answering in English.

A Likert-type scale is applied to each item. The respondents choose the answer rang-
ing from (1) Strongly disagree to (5) Strongly agree. The scale is used to measure attitudes
of each individual (Likert, 1932) towards their team collaboration when virtually working
together which may be slightly to completely different from when they were working in
the office.

The results of the questionnaires are calculated using an SPSS software to perform
the descriptive statistical analysis to find the average score of each team regarding each
aspect, along with the analysis of the unprocessed answers as the numbers of respondents
of each team are relatively low and the questionnaire was only used to avoid asking the
participants rather sensitive questions, which they might find uncomfortable to answer
during the group interviews. Moreover, the median score of each question is calculated
to compare teams and rule out outliers that may have skewed the data distribution. The
median scores are concluded into the stacked bar chart in Figure 3.

However, as for the last group, since only one participant completed the question-
naire and another participant decided to have a one-on-one follow-up discussion instead,

the result of one complete questionnaire of this group is not included in the questionnaire
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results to protect the privacy of the respondent. Nonetheless, the result is used together
with the extra discussion to assess the virtual collaboration of this group. Therefore, this

research includes only eighteen questionnaire responses.
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4 FINDINGS AND ANALYSIS

4.1 Customers of a team

The first team, public relation and marketing, was formed by people with different skills
within the same field: marketing communications. The team has both internal and exter-
nal customers. The internal customers are the management team, and colleagues within
the team, while the external customers are students who attend the school that this team
works for, and the students’ parents. It can be implied that there are also different work-
flows within the team.

The team emphasizes on its customers’ needs by regularly listening to them. All
activities are organized to fulfill one of the services that team members provide to their
customers which is, for instance, improving students’ experiences. One focus group par-
ticipant (PR1) mentions, “I/¢'s like when I organize activities for children, I have to find
activities that the children will be satisfied with. Those activities that they want to actually
do. Or for a field trip outside, I have to choose from their interests”. This approach
demonstrates the Lean concept, where the value is pulled from the customers, not pushed
to them (Lu et al., 2011).

As for the second team, online merchandise and marketing, two members often com-
municate with their external clients who are, for example, DIY stores and home product
stores. The other team member normally discusses her work with her boss. She relies on
her superior’s directions on how to create their communications content.

The third team, customer development for E-commerce, has to maintain relationships
with different external customers for E-commerce, for instance, different online retail
stores, to boost sales of the company, while trying to follow the directions from the team’s
superiors. Team members always have to brainstorm on how they can process the data
received from their external clients and their superiors, because they have to come up
with strategies and a way to present and clarify them for their customers.

The fourth team, digital transformation, provides strategies for internal customers.
Its members work on different projects for different businesses within the main corpora-
tion. The team clearly expresses intentions to understand customers better.

The fifth team, human resources, mainly works for internal customers such as differ-

ent functions and business units as well as some external customers such as business
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partners in Southeast Asian countries. Members also provide trainings and facilitate new-
comers with their onboardings. The reason they say that their main customers are internal
is that they usually get in touch and get feedback from those who already work within the
company.

The sixth team, continuous improvement, serves internal employees of the company,
in terms of coaching. As team members are certified experts in Lean Management, they
assist anyone and any team that is interested in applying the Lean concept to their work.
They also help others who aspire to be Lean trainers by providing training materials.

People they train can be anywhere in the world.
4.2 Virtual collaboration
4.2.1 Technologies used and work practices in a team

In terms of virtuality, different teams demonstrate different levels of technology usage
and work practices within the teams. This part also demonstrates how organizations play
a role in the level of virtual collaboration that each team can perform.

The first group communicates using a technology provided by the organization,
Microsoft Teams, along with other communication tools. Within the team, each member
often communicates to others by texting via a chatting application, Line, as it promotes a
faster and less formal communication. Team members also make phone calls to each other
for matters including different topics. Nevertheless, when having meetings with other
teams and management, a more formal conferencing application, Microsoft Teams, is
used. Since their jobs are relatively standardized, members of this team do not often use
other collaborating tools in performing their work.

Meanwhile, when it comes to using technologies to facilitate work, the interview
with the second group implies that the organization has not promoted any updated tech-
nologies for smoother collaboration. However, the participants use all possible resources
they can find to communicate with each other. Their main ways of communication are
phone calls and texting via Line. They claim that within this organization, no online meet-
ings are held. Therefore, they usually do not use any visual tools to support their discus-
sions. Besides, most people in this organization are not familiar with shared drives or any
collaborative tools because, revealed by one member (OM3), “Many of them don't know
how to use Google Share like OneDrive or something like that”. However, one member

discloses that this team does not usually encounter unexpected situations and the team’s
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work is quite routine. Most of the time, team members know exactly what to do, who to
go for, and when to perform tasks.

Members of the third group claim that they use different tools and technologies
available within the company to communicate and share knowledge to each other. During
working from home, they often use Google Hangouts for having a group video call when
discussing within their team or with other teams, while Zoom, another conferencing ap-
plication, is only used when talking with their clients. Moreover, they mention that, be-
cause their jobs are to manage online channels, they did not even meet some clients in
person when they were working in the office. Therefore, they have had no problems with
online calls as they always had them with external clients before. However, they also feel
that the tools granted by their company are not yet well developed, which may cause an
issue that will be discussed in the upcoming part.

The fourth group’s members admit that the technology is already there, but they
do not have enough company-provided tools for collaborating between themselves. Cer-
tain company policies also restrict them from fully adopting some tools. One participant
(DT1) of this group asserts, “I have to say that each company in Thailand has a different
level of capabilities for working from home. For XX, it is quite behind [the others]. Some-
times, we can get by with it, but most of the time, can’t’. Moreover, most of their projects
require intense team collaboration and thus they also use various other tools, which they
used before when working in other companies, in order to work together during the
Covid-19 pandemic. The majority of the people in their team were consultants in infor-
mation technology (IT) companies before, which helped them in finding the right tools to
collaborate, such as Objectives and key results (OKR) software. One of the reasons for
being underdeveloped in terms of tools is that the company is new to a situation in which
their office employees all have to work from home, and is still in the initial phase of
adopting tools to help with virtual work.

Meanwhile, the fifth group affirms that its company has provided enough tools
and technologies for team members to work virtually from home. They can easily com-
municate with each other. One member (HR3) happily claims, “our company also pro-
vides the internet, so we feel like if our internet is stable, our lives are already easy”.
Some team members also tell that they have been quite familiar with online communica-
tions since before the pandemic disruption. “So we do one face-to-face session and also
have a zoom call for employees who cannot enter the office for the training. And to train

newcomers, it’s not that much. Therefore, it's like we are already familiar with the zoom
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calls because like I said, they were field employees, so they didn't always need to come to
the office”; this statement by another member (HR2) shows that they had to come into
contact with many field employees who were not always in the office and the company
has been well equipped with technologies for this sort of situation. Besides, different in-
stant messaging applications such as Jabber, WhatsApp, and Line are frequently used
within this team.

As for the sixth group, the whole team affirms that its company has provided
enough technologies to them to communicate and transfer knowledge. Nonetheless, one
member (CI3) believes that the company does not yet offer devices with suitable capacity
that are fully compatible with the technologies that are currently available. For example,
a substantial part of her work computer’s memory is used up by Microsoft Teams, the
video conferencing and collaboration application used within the company. She also men-
tions that some platforms or programs, for instance a Google shared drive that is used by
certain companies, are not allowed due to company policies. Moreover, one participant
(CI2) mentions an interesting point that the company may not have completely under-
stood what is needed for each individual to perform work effectively. He also pays more
to have a better internet connection and that increases his individual costs. As for the
company’s cybersecurity, it is not yet seamless and one of the participants (CI3) still finds
complications when parts of it, for example a Virtual Private Network (VPN), are in use,
but all team members have seen the improvement, and all agree that the security system

is essential for the company.

Table 3 Technology usage summary per team

Team Industry Technology

1. Public  rela- | Education - Mainly talk via phone calls and
tions and mar- Line application within the team
keting - Use Microsoft Teams for formal

video calls with management and
other teams

- Use emails for formal communica-
tions

- VPN is required




2. Online mer-
chandise and

marketing

Home improve-

ment retail

Mainly communicate via phone
calls and Line application within
the team

Have online video calls only with
external customers

Not use any shared drives, only
send emails for sharing work and
knowledge

Use emails for both formal com-
munications and approval process
(still needs actual signatures)

VPN is required

3. Customer de-
velopment for

E-commerce

Oral care

Often discuss within a team
through Line application

Use Google Hangouts with col-
leagues in the organization, both
within the team and with other
teams

Use Zoom with external customers

VPN is required

4. Digital trans-

formation

Agricultural and

food

Use different alternative not-com-
pany-provided tools in collaborat-
ing with each other: OKR

Use Microsoft Teams for all vir-
tual meetings within the organiza-
tion

Use emails for formal communica-
tions

VPN is required

5. Human re-

sources

Medical device

Use any kinds of chatting applica-
tions available: Jabber,
WhatsApp, Line, interchangeably

Sometimes use phone calls

35
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Use Zoom for all virtual meetings
Use emails for formal communica-
tions

VPN is required

6. Continuous

Improvement

Health technol-

ogy

Use Microsoft Teams for formal
communications and collaborat-
ing: whiteboard and shared drive
Have one-on-one calls or chat via
Microsoft Teams for both formal
and informal communications
WhatsApp is used for urgent
cases, personal matters within the
team, and when working with ex-
ternal parties

VPN is required

4.2.2 Teamwork Quality of a virtual team

All participants of each team filled in the questionnaire after attending the focus group

interview.

The standard deviation of each aspect is below 1 which shows that the data is not

widely distributed or spread. The team that demonstrates the highest average score of

3.79 for Teamwork Quality in a virtual setting (virtual collaboration) is the fifth inter-

viewed group: the HR team. There are two teams that share the lowest average score of

2.88, which are the second and the fourth teams: the online merchandise and marketing

team, and the digital transformation team. The first and third teams, however, exhibit

scores higher than the mean or median score (3) of the Likert Scale, ranging from 1 to 5.

Table 4 Team 1’s Virtual Collaboration: Descriptive Analysis

Team 1 (N =5)
Mean Std. Deviation
Communication 2.80 42
Coordination 3.10 22
Balance of member contribution 3.05 27
Mutual support 3.15 .14
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Effort 3.15 .29
Cohesion 3.40 .60
Virtual collaboration 3.10 .17

For the first team, though the average score for its virtual collaboration is just
above the Likert scale’s mean, the only aspect that is quite low is the communication
aspect. The reason for this could be that, according to one member of this team, the culture
and language used in this team play a part in the communication aspect. As one member
(PRS) mentions, “It is understandable, but sometimes the text just didn’t get through. The
emotion didn’t get through”. This statement could show how team members emphasize
the interpersonal relationships among each other. Also, they think that tools or technolo-
gies provided by their organization are just adequate for virtual communication.

Furthermore, the average scores of the team’s coordination, mutual support, and
effort aspects are almost on the same level. This follows the example from one member
(PRS): “it’s maybe due to already knowing each person strong suit. So, I know I should
assign this type of task to who, and some tasks can be done by anyone. Therefore, in some
tasks we might be able to discuss, then assigned. We mostly help each other in overseeing
the task, we all have our own strong suits. For example, if you want any quick idea about
cool activities that can engage with the kids, you would have to ask XX, what does he
think about the idea? Is it okay? XX will be able to give you the thing you want right
away”. However, the team is certain that team members agree on the team’s shared goal
and each member’s subgoals. Team members are trying to support each other by using
different technologies — not necessarily provided by their organization — as well.

The team also tries to balance the contributions among members, yet some mem-
bers do not have enough tools to fully contribute, as stated by one participant (PR1) him-
self, “Not the same! Because I do nothing when staying at home. (...) Besides, I'm the
only one who doesn't have a laptop. I have to say that everyone else has a laptop, but
mine is a PC on my desk at the office. (...) when we work from home, I don't have a
computer, I don't know what to do. Do you get it?” This statement shows how close the
team is. Close enough for a member to not feel strange in telling that he can do nothing
because he has no proper tools.

The highest average score of this team falls into the cohesion aspect. This follows

the observation of the interviewer and the interview results that this team has a high team
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spirit. However, the participants admit that they have had fewer communications since

they are not working in the same place and hence, feel lonely from time to time.

Table 5 Team 2’s Virtual Collaboration: Descriptive Analysis

Team 2 (N =3)
Mean Std. Deviation
Communication 2.60 .60
Coordination 2.58 29
Balance of member contribution 2.92 72
Mutual support 2.75 25
Effort 3.00 43
Cohesion 3.50 .66
Virtual collaboration 2.88 21

Although the second team’s virtual collaboration score is not high, they confirm
that they are friends. Their assertion can also be seen in their cohesion’s average score of
3.50. The team members share similar backgrounds and started working in the company
at the same time, but due to the Covid-19 pandemic, they have had fewer informal com-
munications and meetings for some time before the focus group interview was concluded.
In addition, there are other members in their teams whom they are not close with and
those did not participate in the interview. The interviewees from this team believe that
their company has not provided them enough tools to have good communication while
working from home, but they have been quite open to exchange information among them-
selves.

In terms of coordination, according to the interview results, each member knows
their own responsibilities, and members’ shared understandings of how to work together
are fairly structured. As stated by one member (OM1), “We are really having a clear cut
of whose work that is”. With an average score of 3.00 for effort and the claim from the
same member that “some work can wait to be done but like it’s easier to just think to
yourself that okay I’ll finish this like for an extra 30 minutes because like I don't have to
do this again, but like if you're at the office then you just say like I can do this tomorrow.
It's already off working hours”, the team also thinks that it has sufficient tools to keep up
effort, but team members have not put much more effort into their work when working

separately. Still, it is easy to lose track of time.
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Table 6 Team 3's Virtual Collaboration: Descriptive Analysis

Team 3 (N =3)
Mean Std. Deviation
Communication 3.40 .20
Coordination 2.75 .66
Balance of member contribution 2.83 .58
Mutual support 3.08 .38
Effort 3.58 .52
Cohesion 4.08 .29
Virtual collaboration 3.29 40

The third team from the international oral care company has an average score of
3.29 for their virtual collaboration. Standing out as the highest rated virtual TWQ aspect
in this team, its average score for cohesion is 4.08, followed by an average score of 3.58
for effort. According to the interview results, the team’s work requires brainstorming to
a great extent. The way team members interreacted to each other in the group interview
also proves how close they are. They also agreed to most things that each member said.

The team members still communicate often even when they work from separate
places, as their work is about strategic planning that they all must align in order to cor-
rectly communicate to their clients in the same direction. This also appears in their aver-
age communication score of 3.40. However, they still see the importance of face-to-face
meetings, as said by one member (CD2), “Because by having more interaction with your
colleagues, it can help to improve the efficiency of working”. The communication style
within the team also depends on the type of project each member is responsible for as one
of the team’s members often finds herself in meetings that are led by their leader.

As for this team’s coordination, balance of member contribution and mutual sup-
port average scores, they are relatively low. However, as stated by one member (CD1),
“I don’t wanna exhaust myself, so I'm just like, okay, I'm not gonna do this a lot, some-
thing like that. And it’s still the same either in the office or working from home”. It shows
that by not working together in the same place, team members still share similar work

practices but are willing to support each other when one is in need.

Table 7 Team 4's Virtual Collaboration: Descriptive Analysis

Team 4 (N =3)
Mean Std. Deviation




40

Communication 2.73 .70
Coordination 3.08 .29
Balance of member contribution 2.92 58
Mutual support 2.75 43
Effort 3.08 .38
Cohesion 2.75 .90
Virtual collaboration 2.88 46

For the fourth team, despite having a low average score for its virtual collabora-
tion, the coordination and effort average scores are above the mean. Following the previ-
ous part, team members have tried their best to use both off-the-shelf and alternative tools
to work. Albeit that each individual can manage more projects, they communicate about
work less than when they worked in person due to their non-standardized co-projects that
are better dealt with real-time discussion. Also, they think that everyone in the team has
to make an effort to talk, which is different from when they were in the office, where they
could just walk to another person and talk. Besides, they raise a concern that it is some-
times harder to push through a project. When any project gets stuck because certain in-
formation or pieces are still needed to continue, it is harder to inquire someone for it
which is different from when members in the team could meet those people face-to-face.
Sometimes, another member needs to mention someone who is higher ranked to expedite

the process. However, it still depends on the person involved.

Table 8 Team S's Virtual Collaboration: Descriptive Analysis

Team 5 (N =4)
Mean Std. Deviation
Communication 3.40 43
Coordination 3.56 24
Balance of member contribution 3.81 31
Mutual support 4.25 46
Effort 3.75 .00
Cohesion 4.06 47
Virtual collaboration 3.79 12

The fifth team shows the highest average score of 4.25 for the mutual support
aspect. However, according to the interview results, team members reveal that they know

their own responsibilities and already have quite a heavy workload, so they do not do jobs
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of others if not asked. This also explains their average score of 3.81 for balance of member
contributions, since they are aware of their roles. Also, by having a culture of delivering
quality work, they always put their best effort into completing all work. Besides, as the
team members have had a good relationship, they often use instant messaging applica-
tions to have informal talks or share their personal stories and non-work-related news.
They try to have some online gatherings to encourage informal communications, interact
more, and maintain their cohesion. According to one member (HR4), “XX has a virtual
evening party, where people can join and talk to each other. It makes us feel relaxed”.
This helps create a casual environment.

As for the sixth team, when asked about how its members maintain their “team”,
two of them (CI1 and CI3) express how much they emphasize the need to find time to
learn about colleagues’ well-being: “you have to take the time out to be ‘human’ and not
Just so focused all the time on the business at hand” (CI1). No matter how often people
can meet over online meetings, one participant (CI2) thinks that there is no complete
substitute for face-to-face contact. He also brings up one gripping point related to an of-
fice space that contributes to how this team collaborates. This company introduced an
open working space before the Covid-19 pandemic. Since then, he has not thought that
there has been strong networking within the company. Although he has been working at
this company for more than five years, he still does not feel “attached” to this place as
there were many people whom he did not meet on a regular basis when they could work
in the office.

All members feel that they have been putting the same level of effort as before there
was a restriction on real-life encounters. Also, the team members always support each
other when needed, not competing. In terms of contributions and coordination, everyone
takes high responsibility as they see the importance of giving their leader more time to
take care of the bigger picture. Therefore, the leader is not required to constantly give this
team guidance. However, one member (CI2) discloses that issues within the team do not
always get solved. Since everything is online and no physical contact is allowed in the
workplace, the team members emphasize more on their shared understanding and trust,
as one member (CI2) says, “if there’s trust in the group and it’s okay, then it can be
extremely efficient doing the whole thing virtually”, and their subgoals are clearly defined.
Moreover, each of them is well-experienced and has authority to use their skills and
judgement in their own work. Finally, as for their communications, the team has a sched-

uled weekly meeting where all members catch up and update their work to each other.
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All of them get along well. Still, there tend to be smaller groups within this team in which

people may get in touch with each other more.

Virtual collaboration: Teams comparison
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Figure visualizes the different questionnaire results per team. Different colors represent different aspects
of TWQ. Each Likert scale type questionnaire item is represented by a different shade. Numbers shown are
the median score for each item. The questionnaire items can be found in Appendix 3.

4.3 Waste identification
4.3.1 Overprocessing

To begin with, the first group, when working from home, some members feel that they
are not provided enough tools and data to perform their work as well as when they are in
the office. The lack of physical connection increases steps in finishing a process such as
grabbing a phone to send a message before performing any actions or to confirm them
via a chatting application, instead of turning and telling the receiver or even saying out
loud right away.

What interesting is that sometimes, a culture plays a role in how processes are
changed. A statement claimed by one member (PRS), “sometimes XX might be having a
meeting with the executives and we have to wait for the information about the meeting
from XX later. XX will then have to convey the information of the meeting to us. But if we
were to join the meeting ourselves, then XX wouldn’t have to pass on the information,
since we would also be in the meeting”, shows that when the meeting with management
is online, participants, here in superiors, are selected and for lower ranked employees in
the hierarchy to join, the process is not as convenient as when the meeting was physical
where the lower ranked employees could just attend in the same room or even join their
conversations. Therefore, the number of messages being conveyed is higher.

As for the second team, they disclose that the fact that their company lacks proper
tools, they experience overprocessing during the approval process. One member (OM1)
reveals, “Like, to just do a price adjustment you need a signature from like 5 different
people and I think that's insane. You have to get the signature on paper and deliver it to
the database team and I think like if you already are a product owner, and you have to
have all decisions, all the authority need to approve that decision already”. Though they
were informed that the approval via email was allowed during working from home, they
are constantly reminded to get actual signatures on their documents and submit them on
the system.

Third, all participating members from the third team agrees that when virtually work-
ing, the possibility of receiving unclear requirements is higher which also increases the

processes, for example, of going back and forth for information, producing unnecessary
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data, and sometimes, reworking. As one member (CD2) claims, “So then we just do it by
ourselves and then get back to our boss to see if this actually answers his question. If it
doesn’t, then we have to come back and we do it again. Double work.”, it can be insinu-
ated to the process of remaking work, which is part of the overprocessing waste.

One captivating point from this team is that the security process stagnates their work-
ing speed. One member (CD3) says, “If we want to log in to the computer, we need to
verify by our phone. Like, type in the password from the phone first. It’s kind of annoying.
Sometimes it happens quite a lot during the day. We have to repeat doing it, several times,
and it’s kind of annoying”. Then, another member (CD2) adds, “It [verification process]
slows me down. Sometimes, we have to do it twice, we normally have to do that to access
our email. And there’s another system. At last, we have to access that again”. These two
statements from the participants fall into the explanation of overprocessing.

The fourth team experiences the situation in which they receive a big chunk of infor-
mation to analyze by themselves which is different from when they were working in the
same room. Sometimes, their doubts could be read through their facial expression or body
languages by another person, then the explanation would be given without having to ask.
As one member (DT2) mentions, “Imagine that someone just threw an Excel file with
200,000 lines at you and tells you that this is the trend, it takes long to really understand
ir”, it manifests signs of overprocessing as he has to take more steps in analyzing the data.

Another member (DT1) also comments that how work is communicated now can be
unclear in terms of what is required, therefore it is not always clear since the first time.
This point is agreed by another participant as he feels like people just prefer sending texts
via chatting application, Line instead of emails and the messages are often short and not
clear.

One of them makes it clear how multiple online meetings increase the number of
steps in productions. They often have conflicted meetings, and one participant admits that
he has to listen to recordings at night. One of the reasons is that putting the agendas in
their calendars is not a norm here, hence other colleagues feel that they can set up meet-
ings anytime. Moreover, they believe that it is more difficult to get results when they do
not meet others face-to-face even though it is definitely faster when they have to set ap-
pointments and there is no hassle looking for a meeting point or walking to a person just
to see that he or she is busy.

As for the fifth team, according to the interview, they barely experience overpro-

cessing. They claim that they may have to change their ways of working but during this
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time, if employees and the management understand, they rarely face problems. Nonethe-
less, since everything is performed online, they have to carry out some more steps such
as assisting their clients and candidates in attending virtual interviews. Still, they are cer-
tain that those steps are necessary for each process to be completed. Also, this is already
their third time working from home due to the pandemic, thus they get quite accustomed
to all new processes and those have become their new work practices.

The sixth team raises a similar point as the fourth team on how easy it is to reach out
to people as the members assume that people are always available if they have no re-
stricted statuses on their Microsoft Teams. Even though they do not always get results

from those calls, they affirm that virtual work does not make the situation worse.
4.3.2 Transportation

For the first group, going back to the transmission of message within this team. Though
there are more conveyances of data, the receivers are more selected. Therefore, the trans-
portation of the data or information is actually decreasing. By having to select the receiv-
ers, the team can be sure that only members who need the specific piece of information
to work can have it, without waiting for others who might have nothing to do with it
knowing it, then passing it on to the right receivers. The following statement is told by a
member (PRY) of this team: “when XX received the information from the meeting, XX
would know whom XX should pass on the information to. The information should be
passed on to YY first, the paperwork should be done first, or tell 1-3 so that everyone
would know what they should be doing, in order to make progress”.

As for the second team, continue from the approval process that cost them unneces-
sary processes, by having too many people approving one document, it means that the
information has to be passed on within an organization multiple times. The comment from
one participant (OM1), “Not have to like pass all the 5 people I think it’s a waste of
resources”, can be connected to the waste of transportation in knowledge work as the data
are handled by different people before arriving the customers.

The third team claims that they only experience the barriers of virtual communication
that make it harder for the work materials, which in this case are necessary pieces of
information, to produce work. Therefore, their work materials are moving the same way
as when they were working in the office. Nevertheless, sometimes, they have to work on

others’ projects where they are not familiar with how to get them done: “you know, in the
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situation where it’s not really our project, for instance, you know, feeling of marketing
assets and stuff, we would have to go to multiple persons to get the result” (CD2) but they
are sure that the movement of their work materials now has no change due to virtuality.

As for the fourth team, following the excessive data transfer in the overprocessing
waste, they also experience the transportation waste since too much data, including un-
necessary information, is moved within their own team. Moreover, by not having clear
work instructions in the company, they often find themselves in the position that they
have to go extra miles to get information they need to produce work regardless of virtual
work. One member (DT2) calls it “Investigate from dead bodies”, which, according to
him, means that the information they look for is known by many people, but none of them
tells the same thing. One member (DT3) states, “assuming we ask something to five peo-
ple, none of them answers the same thing. It’s like there is no written work instruction or
procedure”. She claims that people tell different things because they only memorize pro-
cesses and without officially writing them down, others are not aware that their percep-
tions or understandings could be wrong. Besides this statement, another member (DT2)
adds, “So when working from home, these problems multiply a lof”. By asking around,
the information is moved unnecessarily within the organization before reaching custom-
ers.

The fifth team proudly claims that most of the data they need for working is on their
company system where it is quite convenient to access when they have a good connection.
One member (HR4) shares a following example: “To give you an example, when it's work

from home as a global, it makes the channels for gathering information more updated.
For example, HR department is more up to date because we know people are looking
through online sources”. One (HR3) also adds, “I agree. I think, like XX said, everybody
is like, you know, people are working from home, so everything should be more digital-
ized”. And another one (HR2) confirms, “Our system is quite good. The system is quite
supportive”. This shows that by having a well-established data respiratory, the employees
do not need to go through a waste of transportation of their working materials.

For the sixth team, as a team in a global company, data needed for production can be
anywhere. If clear roles are given, people always know who to go for when specific pieces
of information are needed. They also have an automatic data system for standardized
processes in their trainings, for example the certification required for new candidates.

These candidates also automatically receive improvement suggestions.
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4.3.3 Inventory

The first group tells that some processes have to be postponed due to the limitation of
physical contact. Some processes can be transformed to online activities, but some are
still under a consideration phase. One member (PR4) explains the impact, “But when it
comes to Covid, to work from home situations, they cannot come to school [to pick up the
uniforms] on the date set in the original schedule and not be able to take the foundation
classes as before. The school has to adjust the plan to see when the foundation courses
can be arranged and when the uniforms can be picked up. So there will be new processes,
which are still unclear”. However, this does not seem to be a problem from virtual col-
laboration, but the pandemic itself that restrains them from providing their clients the
services that they expect.

The second team does not say that it has had more inventory waste since working
from home. This is because they have experienced unprocessed data no matter when and
where. When working in the office, they regularly received emails from people they had
not met before as well. One member (OM1) says, “We get too much data and we don’t
use [it]”. She also tells that people in their company like to use emails as a method to
verify what they have or have not said to various people, not necessary stakeholders. She
tried to open all of them before but eventually, as there are too many of them, she decides
to ignore some emails that seem unimportant and as a result, she also misses important
ones. However, another member (OM2) tells that sometimes, she finds herself doing a
similar thing when she does not know who to ask for some matters. She chooses to ask
her questions in different Line group chats filled with people within the company. Unfor-
tunately, this action may actually increase inventory waste to others.

For the third team, so far, they do not experience any situation where they have to
hold raw materials or any knowledge due to virtual collaboration. However, they give an
interesting example for the situation that happens whether it is work from home or in the
office: “like we got inaccurate data and we know it’s wrong, we don’t have any time to
fix it and work on it, so we just leave it” (CD2). It appears that some projects are left
unprocessed due to incorrect information.

For the fourth team, their projects revolve around group workshops and brainstorm-
ing within their team. However, with the tools currently provided by the company which

are not yet advanced enough for everyone in the team to share real time ideas and solu-
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tions, some projects have to be postponed to avoid defects. One member (DT2) inargua-
bly states, “/any] project [that they work on] needs a whiteboard. For the brainstorming
phase, it is really impossible [without a whiteboard]. For many projects, I have to consult
with my boss to let it be delayed because if we force doing it, it’ll just not be good”. This
means that many projects cannot be processed and consequently, cannot be transformed
and delivered to their customers.

The fifth and sixth teams do not at all mention anything that can be related to inven-
tory waste. They think that the volume of information they receive is not different from

when they worked in the office. They still have to process every piece of information.
4.3.4 Defect

The first group does not think that they have been delivering lower quality work due to
virtual collaboration. Rather than that, they have experienced incomplete data, which
causes a delay in production as explained in the inventory part above.

As for the second team, two participants (OM1 and OM2) mention that they received
incorrect data one time from another team. The situation was caused by the fact that they
received the information a few days after it was requested, therefore the data was not
updated by the time they received it. However, the situation seemed insignificant for their
work and they could still work with that data. They revealed that their production had
minor defective information that did not impact their clients. However, among their team,
as they can communicate quite effectively, they find it easy to prevent defects from hap-
pening for the projects that need no data from other teams.

Members of the third team tell that as their company is multinational, they assured
that they work with reliable sources of data. Therefore, if they receive good and accurate
data, they can always produce the finished work for their customers with no defect. How-
ever, one member (CD2) from the third team thinks that tools in their organization them-
selves are sometimes not useful for them since before the pandemic. She clearly states, “/
think the tool is defects. Like, the tool produces too much defects. Progress! I think it’s a
defect, because it needs to be improved. Like, it doesn’t help to, you know, like improve
anything from doing work”. This statement shows that when tools are not developed to
the capabilities of the employees and they still have to use them, those tools are waste

themselves.
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As for the fourth team, the participants do not say that they deliver defective results,
however, as described earlier in the transportation part, along the processes, they might
have received conflicting information that delays their work but eventually, they put their
best effort to carry out quality to their customers.

One member (HR3) of the fifth team raises an interesting issue. She feels like she
cannot deliver the same quality in terms of emotional support since people are the heart
of HR work and managing them can be complex. She also says, “There were many times
when we had problems or when leaders really faced problems, they were more willing to
walk into my room and discussed. And when it's working from home, it's like they can still
make an appointment to talk to me, but before, many times, they would just stop by when
they had anything to discuss. Now, many problems have been delayed and we have to
make appointments for them, sometimes so we don't get to brainstorm right away. (...)
It's like we have a time bound for one hour so we cannot be sluggish. We have to be
concise and get it done”. To illustrate, this can be compared to the products that cannot
be delivered with the same quality as before, in another word, defective products.

The sixth team tends to deliver the same quality of work. They only need to adapt
themselves into full virtuality by training themselves and others on how to use different
collaborative tools. Also, by not having to travel for work, they are able to better plan

their schedules and be productive.
4.3.5 Unnecessary motion

As for the first group, besides the lack of system integration, the protected connection as
VPN that users are required to use does not help accelerate the process either. First, there
is no manual for how to use these systems, therefore the users have to take notes and
memorize the steps in order to work. One member (PR3) who has to manage an abundant
number of documents finds herself changing or moving back and forth between systems
all the time. Now, with the VPN, things seem slower and so she sometimes decides to go
to the office to search for those documents. Also, the company still tremendously empha-
sizes the importance of paper-based documents, hence working from home just increases
the distance between necessary materials, herein supporting documents, and their produc-
ers.

As for the second team, one member (OM1) mentions that for her, online communi-

cation is not efficient enough because to get the conclusion, it takes a few more times
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than usual. Also, as they work in a retail business, physical products still play a large part
in their processes. Therefore, showcases of products are needed when dealing with sup-
pliers. With virtual calls, they cannot see those products in detail as well as when they
could see them with their own eyes. Moreover, now, they have to send a message every
time after each discussion to confirm that the next process can be started. Therefore, they
see that virtual meetings cost them unnecessary motion, though they can pay better atten-
tion to their work as they do get a lot less ad hoc work compared to when they were in
the office.

The third team agrees with the situation that when working from home, people as-
sume that others are always available because now, everyone has a smartphone and mes-
sages can easily reach a receiver. This sometimes causes them to work longer hours. Some
matters can be dealt with during normal working hours but now, many colleagues make
things seem more urgent.

Also, as they have to perform verification before accessing their company’s systems
to work, besides having mentioned unnecessary processes, they also need to move their
bodies more to reach their phones for getting the password to verify themselves on their
laptops. This proves that too many tools can also cause employees to deal with motion
waste.

The team also thinks that having online meetings could also be the waste of move-
ment as they think that it is not as efficient as before. One member (CD3) claims, “And
also if you re in front of the screen, you can do something else and not listening to what’s
happening in the meeting. It’s less productive”. As well as typing to chat to each other,
the problem that this team found was that sometimes text cannot render the emotion.
Meanwhile, they thought that for simple matters, typing is easier than having an actual
talk.

The fourth team reflects that the virtual meetings give them more motion waste re-
garding the initial phase of the projects where they have to brainstorm and collect require-
ments. They suppose that having online discussions for this phase hardly leads to any
good conclusions. In contrast, when it comes to general or standardized work, though
they get easily fatigue, virtual meetings save them time and unnecessary travel. Also,
since working from home, there are fewer interruptions and so they can focus better on
their work.

The fifth team experiences a similar situation as the third team. Since their company

pays attention towards cybersecurity, they are required to frequently verify themselves
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through a two-factor authentication in order to access their company’s data. They feel
that they have more movement, from grabbing the phone, to align with this policy. One
participant (HR1) comments, “Sometimes, the phone is far away”.

However, they do enjoy working from home as they feel like they can save their
movement from doing unnecessary steps, for example commuting to just sign the papers,
and focus on their work can concentrate better as they are less distracted.

One participant (CI2) of the sixth team says that looking for a meeting room to train
people is no longer a concern. Another member (CI3) also adds that she does not need to
move from her desk to a conference room and do many other steps such as closing a
laptop, carrying it, and stopping by at a printer for materials before arriving the destina-

tion anymore. Therefore, for her, the virtual work is more productive.
4.3.6 Waiting

For the first group, one member (PR3) argues that with no real-time communication, they
cannot perform work as fast as they did. She states, “/ have to request additional docu-
ments to do the reimbursement again. It limits me from continuing the work. Like today,
Iwas informed that the parents are contacted but I haven't received any documents [from
parents] yet, [so] I have to wait”. This proves that when a worker has no sufficient infor-
mation, the process can be halted and lead to a late submission to a customer.

The second team thinks that their company does not purchase the premium versions
of the VPN service and so they have been struggling to access it. One of them (OM2)
often has to restart her computer for the VPN to work and eventually finds herself doing
nothing while waiting for it to work. This is her statement: “/ have to wait. I can do
nothing if I cannot access that VPN. I have to wait, like I can’t check the time, I can’t
check the process, I have to wait, I can do nothing about that”. They also tell that their
work requires communications to a lot of people. Therefore, they need to wait for re-
sponses multiple times. Since working from home, they cannot just walk to those people
to get the response within a day anymore. Now, it takes at least a few days and sometimes,
they only want to follow up the work.

The third team asserts that since working from home, the approval process has been
expedited by the company allowing the change from actual to electronics signatures. Yet,
some people still take a while to approve requests and so they still have to wait. It is

asserted by one participant (CD?2) of this group that “/ think for me, it’s between waiting
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and not waste, because some of them have to wait longer, but some can be digitally ap-
proved”.

The fourth team assures that the approval process takes longer due to the virtual
work. One member (DT2) first sarcastically mentions, “/ have to manage tools, and when
I have to make tools available for anyone, I have to manage the process. And our IT is
Jjust ‘awesome ™, then adds, “we submit the request, we have to wait. We cannot expedite
it”. He thinks of it as a “break” as he cannot continue his work or make any further deci-
sions. All participants feel like it is grueling when they need to connect to someone who
is not responsive because they do not know where they are, which is different from when
they were all in the office, where they could just walk to the person. However, they think
that it is a lot easier and faster to get people into the meetings even though they do not
always get results out of them. One member (DT3) talks about her surprising experience:
“I experience this ‘You should find someone else to work on this’. And I was in shock. 1
tried to call her. I was surprised ‘Was she that mad at me?” And when I called, you know
what happened? She asked me ‘Were you hurt? Just kidding’ I was super confused”. This
shows that if you persistently contact others, sometimes it can turn out to be an uneasy
situation.

For the fifth team, it seems like the verification process does not only cost them more
movement or processes, but also time. The situation is quite similar to the second team
as one member (HR4) says, “And sometimes, my phone is about to die. Then, I will have
to sit and wait. Wait to put the code in. But when I'm in the office, I just type and then
access the system right away, faster. Accessing the system at the company is faster”. This
condition delays her working process.

However, as for the approval process, this team mentions a similar benefit of working
from home as the third team. All the approvals have been digitalized and so the process
is not a waste for them at all. “This one's even faster. Using an e-signature, we can just
copy and paste. Let's say, if we need an actual signature, sometimes some executive is
still in the meeting or not coming into the office today. So, we cannot get it yet, then
there’s a delay. But if we use an e-signature, it's just fast. We get [the paper] done, they
just put their e-signature and send it back to us. It’s faster” (HR4). One member (HR2)
also adds that this improvement actually makes her more productive.

Members from the sixth team think that when everyone in the organization has to
perform virtual work, they save a lot of time, as mentioned earlier, looking for meeting

rooms for training or waiting for people to attend meetings. Also, they suppose people
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have no more excuses for not being on time. For some of them, these benefits even com-
pensate the lack of spontaneity in discussion. However, one member (CI2) mentions that
virtual brainstorming makes it easy for him to lose track of the big picture of the discus-
sion as a presenter may keep moving screens or zooming in. He also says that he wants
to have big and more screens to see everything. This point reflects what they mention

about technologies in their company earlier.
4.3.7 Overproduction

The first group generally faces overproduction when working, not necessary caused by
the limitations of virtual work. However, their comments on the overproduction waste
they have may be interesting to mention. One participant (PRS) reveals, “With the stand-
ards of Thai reports, what you have to put in it is beyond insane. In reality, we only want
to communicate the last line, the last paragraph, saying what the readers need to do”, as
she thinks that the information, which she has to normally produce is unnecessary, but
required by regulations. Meanwhile, another member (PR2) sees it another way: “In my
feeling, making and handing out reports here, it's not too much. We do the reports and
inform the customers what they really need to know. But it's more about the way we pro-
vide the information in the report. We write in a blathering way and it's so much that it's
hard to get the main points”. However, with online communications, one member (HR3)
feels that it is harder to gather what others actually need, so she ends up producing more
data than what another person asks for.

As for the second team, with online discussion, sometimes they also experience over-
production waste. One member (OM 1) gives an example of when people tell her that they
want results only but actually want to know details as well. Therefore, she needs to pro-
duce the same work again. Also, regardless of virtual work, she discloses, “I've seen that
they use the same data to do like same kind of report but in different format and then
when management have to look at it, they only choose to pick one report to look at and
the rest will just be something else that they do and I think you can use that time to make
report to do something more productive”. The management has received information
pushed by different departments due to the company policies. The situation matches the

explanation of overproduction.
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While for the third team, they have always had to provide their clients various strat-
egies in terms of promotions as they work for the online channels. However, when work-
ing from home, they still feel like they support their clients the same way as one of them
(CD2) mentions, “We do what we promise to them. Not over expectation”. They also
consider the reports they produce that are not used are waste. One member (CD3) em-
phasizes, “Instead of doing other things, building a report takes time. But then the report
isn’t being used. It’s become really waste, you know”.

As for the fourth team, one member (DT3) gives an observation that since everyone
is mostly at home during the pandemic, some employees assume that other people are all
the time available and so make everything urgent which makes it difficult for her to pri-
oritize her work, as she mentions, “It’s like when we work online, urgent cases happen
too easily”. As a result, they are able to get more work done but it may not be necessary.
One member (DT1) also says that before, if people did not see you in the office outside
working hours, they would be hesitant to make a call if their matters are not pressing.

The fifth team believes that it always gets results from each online meeting. How-
ever, they feel that they have had too many meetings that sometimes make them question
if those matters are that urgent. Following the statement by one participant (HR4) of this
group, “I think we get more results. It makes us feel fatigued working. It's like people
could wait before”, they suppose that if their customers get their jobs done, they will also
get theirs done but because of the high frequency of online meetings, sometimes, they
just want a break.

As the sixth team coaches anyone who is interested in Lean Management, their prod-
uct is a training session. Consequently, they only train or answer questions regarding their
expertise when they are asked to. Therefore, by getting more calls, they can deliver to

more customers in a shorter period of time.
4.3.8 Talent

First, participants in the first group give different opinions on this subject. One member
(PRS5) mentions that the levels of different skills used are adjusted to fit the situation. She
reveals that the uses of some skills are increased, while some skills have been utilized
less or very little by saying, “And then [I] have to come up with new ways to do things.
How should we present?”. Then, she adds, “Things that were different are the places, or

the things we used. But if we are talking about other aspects, imagine at the school you
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might use just a little bit of skill A, but mostly use skill B. However, when you work from
home, you might need even more of skill B, and even less skill A. So, it is kind of the same,
but you might need to adjust some methods. That’s why I don'’t feel like it’s that different,
the different is in the aspect of socializing”.

Being forced to work from home due to the Covid-19 pandemic has also made mem-
bers of the team more creative. One team member (PR1) asserts that the patterns for ac-
tivities are normally provided by the school policy, however, since all activities can only
be done virtually, new types of activities and processes are required. Therefore, they have
to replan their processes to adapt with the new situation. Meanwhile, some members (PR 1
and PR3) still feel that they cannot work to the same capacity as they lack tools and ma-
terials to do so, especially for the designing work and document-related work.

The final remark for the first team is from the saying by one member (PRS), “every-
one knows their roles and skills, what kind of task that will fit with them, or due to the
formal role, whom should we see first? Something like that. And because we have been
working together for a long time, how close we are, it makes us know whom we should
assign the task to”. This statement shows that within the team, if the collaboration is
strong and the talents are recognized, fewer skills will go to waste.

As for the second team, one member (OM1) feels that her skills can be used differ-
ently which is similar to the first group. However, there are processes that often limit the
use of their creativities as well as a lack of acknowledgement of their skills by manage-
ment. One member (OM3) complains, “I experience the same thing, so I think there are
so many reports, like XX said, so we don't have that much time to dig down into details
and see what the real problem of this kind of data is. So it would be better if we have
more, like, good system like XX that can make like the data for us, and so we can focus
on just analyzing, not just making data”.

Next, the lack of system integration also impairs the improvement of their skills. One
member (OM3) voices that “This is because each tool or each system have their limita-
tions. They cannot sync so if they have to check stock, they have to check on this system
if they have to check CRM, they have to check on this system or something like that, that’s
so waste of time and our computer is very old”.

The third team does not notice any changes in their skills usage since working from
home. One participant (CD3) affirms, “Maybe we are used to working as a team. So eve-
ryone knows what to do. And if there is a task coming up, so you know what to give to

this person, or okay, this one is your responsibility, and you take it to your own. So it’s
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like working as a team, you know what kind of the process and make it easier, faster”.
The statement shows that when roles and responsibilities of team members are clear, no
skills have to go to waste.

The fourth team gives one compelling example concerning the lack of tools that
could contribute to the waste of talent: “Some people, for example, XXX's team, someone
is a very talented engineer. But there’s nothing to accommodate him. So he is just like,
squirming right there” (DT2). This statement demonstrates that when skills of workers
are not well applied, the company may lose chances in receiving fresh ideas from them.

The fifth group also exhibits similar situation to the first group. Every participant
affirms that they have developed different critical skills, for example, presentation and
technology skills. First, being in a familiar environment has made each of them feel more
comfortable in presenting their work to stakeholders. In addition, they feel more enjoya-
ble in learning about and using different technologies to assist their work.

As for the sixth team, one member (CI3) has improved technology skills and believes
that they will continue to grow. However, when it comes to virtual collaboration, tech-
nologies can only be effective if people are comfortable with them and have the right
tools for them. Another member (CI1) feels that his social skills are challenged as he does
not see his colleagues face-to-face on a daily basis, as he mentions, “/ 've noticed that I 've
had a few people in my surroundings where you find out that they 're under too much
work pressure or are actually close to a burn-out or have some difficult experience in
their personal life”. Therefore, the skill he has to learn is how to get keep in touch with
people when you do not see them in person. He himself also struggles with maintaining

his energy as working virtually eight hours a day inside his house makes him fatigued.

Table 9 Waste identification caused by virtual work of each team

Team Overprocessing
1. Public relations and market- - Share the same topics to different stakeholders
ing multiple times due to limited access of some
meetings

- Texting to confirm an action: sending an email

2. Online merchandise and - Send emails for approval process, reach out to
marketing different people for actual signatures on docu-

ments, then record them on database
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3. Customer development for

E-commerce

Communicate back and forth multiple times,
produce unnecessary data, and rework due to
unclear communications through online means

Multiple verifications reduce working speed

4. Digital transformation

Analyze a tremendous amount of data received

from others

5. Human resources

6. Continuous Improvement

Team

Transportation

1. Public relations and market-

ing

2. Online merchandise and

marketing

3. Customer development for

E-commerce

4. Digital transformation

Excessive working materials, big files of data,

movement

5. Human resources

6. Continuous Improvement

Team

Inventory

1. Public relations and market-

ing

2. Online merchandise and

marketing

3. Customer development for

E-commerce

4. Digital transformation

Project postponement due to unavailable col-
laborative tools, which can support same

brainstorming quality

5. Human resources

6. Continuous Improvement
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Team

Defect

1. Public relations and market-

ing

2. Online merchandise and

marketing

Receive outdated data due to a delay in online

communications

3. Customer development for

E-commerce

4. Digital transformation

5. Human resources

The quality of work in terms of emotional sup-
port which is also an important aspect of HR

work

6. Continuous Improvement

Team

Unnecessary motion

1. Public relations and market-

ing

Lack of system integration and written manu-
als cause users to switch back and forth be-
tween systems all the time

Farther distance to working materials due to

the emphasis of paper-based documents

2. Online merchandise and

marketing

Virtual discussions do not help get work done

as details of physical products cannot be seen

3. Customer development for

E-commerce

Work longer hours instead of sticking to busi-
ness hours as others assume they are always
available

Reach out to phone for verification often
Virtual meetings can be waste when others do

not pay attention

4. Digital transformation

Virtual discussions lead to no conclusion in

project’s beginning phase

5. Human resources

Reach out to phone for verification often

6. Continuous Improvement
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Team

Waiting

1. Public relations and market-

ing

Insufficient information causes a delay for

project submissions

2. Online merchandise and

marketing

Unstable tools and technology cause idle time
while waiting for them to work
Waiting for responses from people who they

cannot just walk to

3. Customer development for

E-commerce

Wait for approvals from colleagues they do not

meet since working from home

4. Digital transformation

Wait for information from others or tools ap-
proval from IT team during working from

home halts completion of work

5. Human resources

Wait for verification code from phone causes

discontinuity

6. Continuous Improvement

Team

Overproduction

1. Public relations and market-

ing

2. Online merchandise and

marketing

Rework due to unclear requirement from

online communications

3. Customer development for

E-commerce

4. Digital transformation

Work gets done when there are not yet require-

ments

5. Human resources

Too many meetings since others make many

matters urgent

6. Continuous Improvement

Team

Talent

1. Public relations and market-

ing

Not able to perform work as well as before due
to the lack of tools and materials suitable for

working from home
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2. Online merchandise and - Lack of system integration with incompatible

marketing laptops undermine skills improvement

3. Customer development for -

E-commerce

4. Digital transformation - Real-time creativity and ideas cannot be cre-
ated due to the lack of tools for online collab-

orations

5. Human resources -

6. Continuous Improvement - Social skills are not used to the maximum

4.4 Special Finding

The unexpected aspect that is out of the scope of this research but can potentially
increase or decrease the effects of virtual collaboration on waste is culture. Culture com-
prises a value set shared among people from the same group, for example country, which
can influence the way one behaves (Chudoba et al., 2005; Erthal & Marques, 2018), thus
different organizations in different countries may carry cultural differences (Erthal &
Marques, 2018).

Martins et al. (2015) explain that the cultural differences can influence how and how
quickly changes can be made, and that it is dangerous to ignore this aspect and only center
on tools and technology when implementing Lean. Moreover, the cultural aspect can
shape workers’ behaviors in the change process.

Organizations in which a high level of hierarchy (with a large distance in power be-
tween different employee levels) exists have a hard time trying to promote good commu-
nications between subordinates and their superiors (Martins et al., 2015). This can be
related to the first team when only superiors in the team can attend the meetings with
management which increases the number of information transmission.

The second team experiences intensive bureaucracy when it comes to the approval
process. As stated by one participant (OM1) of this team, the number of stakeholders for
one approval seems overly high and the project owners should already have the authority
to approve any project-related matters by themselves to avoid unnecessary processes.

According to Erthal and Marques (2018), countries with higher level of collectivism

are more likely to have a successful implementation of Continuous Improvement and
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Lean Management as they stress collaboration. They tend to make decisions as a group
and pay more attention towards objectives and goals of their groups. However, many
teams from Thailand, a country with high collectivism (Christopher et al., 2021) and high
context culture (Rotchanakitumnuai & Speece, 2003), have shown how being part of it
can incur unnecessary steps for working respecting virtual environment.

Gudykunst et al. (1996) clarify that communications styles can be directly affected
by an individualism-collectivism cultural dimension. Countries with individualistic cul-
tures generally adopt low context communications where meanings are explicitly con-
veyed in the messages, while those with collectivistic cultures use high context commu-
nications where meanings are implicitly transferred in the messages but show in the per-
sonal or cultural context.

One member (HR3) from the fifth team says, “When it's a face-to-face discussion,
we might keep talking aimlessly. It’s chilled. But well, we get relationships”. This shows
how relationships are emphasized within the team as presented in the part 4.2.2: Team-
work Quality of a virtual team. Also, the member (CD2) of the third team thinks that
more real-life interactions have a positive impact on their working efficiency. Meanwhile,
the sixth team from the company in the Netherlands, a country with high individualism
(Ersoy et al., 2011), does not find any complications in this regard during virtual work,
as one participant (CI1) from this team states, “For me, this hasn’t really changed. Or to
put it differently, working virtually has definitely not made it harder to get clear require-
ments. I feel like I can do that just as well”, and others (CI2 and CI3) in the team agree.

Furthermore, the second team also talks about how people in the organization have a
hard time adjusting to the new normal, in terms of technology. This can be associated
with the facet of uncertainty avoidance. However, according to Martins et al. (2015) when
it is high, though it is more difficult to have an adaptable organization, it is more suitable
for the Lean implementation (Erthal & Marques, 2018).

As for the organizational culture, according to Erthal and Marques (2018), companies
should be employee-oriented as a prerequisite for Lean implementation. However, with
Lean Management, employees often have goals for perfecting processes to achieve which
eventually causes more stress and pressure and results in a job-oriented culture instead.
The sixth team portrays both dimensions. As mentioned above, the team pays attention
to the welfare of their colleagues, nevertheless they continue to embrace their professional
culture and perform their best at work. The fifth team, despite having good relationships

within its own team, reveals the job-oriented dimension as its participant (HR3) says,



62

“Working here, if you don’t deliver quality, you’ll get reproached”. Also, with virtual
work, she (HR3) claims that she has been having a “work-life integration” instead of a

work-life balance.
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S DISCUSSION

5.1 Reduction of waste

First, what many participating teams do to prevent the inefficiencies in working is listen-
ing to their customers to find out what they actually value, before starting any projects.
As for knowledge work, when processes are standardized, it is commonly easy to define
all steps necessary for production and customer satisfaction as those steps may be re-
peated (Kropsu-Vehkapera & Isoherranen, 2018). However, problems can always arise
and how to solve them may not be easy to put in writing as well as tacit knowledge work,
which is placed in experience of individuals (Kelloway & Barling, 2000). Despite all
hassle, all teams show how their shared understandings or work practices help in their
effort to make the processes flow.

Next, they all emphasize the importance of communications both within team for an
attempt to share knowledge and information, and with their customers in order to let them
pull the production or trigger the processes. However, with the virtual collaboration, some
teams often find difficulties in transferring and receiving knowledge and ideas simulta-
neously. Despite the fact that the first five teams are not familiar with the Continuous
Improvement framework, they all have been attempting to enhance their working situa-
tions, which is not much different from the practice of CI itself.

To elaborate, many teams see how important it is to brainstorm ideas or individually
plan their work ahead, which can be implied to the process of Plan in CI. According to
the fourth and sixth teams, with repetitive work, analyzing current situations and planning
on improvements can be easy. Nonetheless, to put forward strategies and creative work,
without actual meetings, spontaneous ideas cannot completely be produced as people’s
body languages cannot be fully seen. The first, third, and fifth teams highlight how having
clear roles and responsibilities within their teams helps them in understanding and self-
managing their work.

Moreover, in virtual work, all teams still do their best to initiate improvements ac-
cording to plan as usual which can be inferred as Do in CI. Nonetheless, they can no
longer gather to perform their work together and get real-time feedback. Therefore, trust
should be well positioned within each team.

Furthermore, even though the process of Check, the third stage of CI, should be es-

sential, many teams tend to disregard this phase of reviewing the outcomes of their plans
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together due to the inconvenience of having another online meeting for this purpose only.
Some individuals within the fifth team go through this process by themselves. For in-
stance, after the work is done and there is no complaint, they assume that it means each
of them has done it right. Also, if the culture of the company is to always deliver the best
quality of work, they believe that if they do their best, that is how the work should be
done. Meanwhile, the sixth team does not ignore the Check stage, but members admit that
it has proved to be the most challenging stage because it is difficult to check by them-
selves if what they have done is good enough, as most of the time the results of their work
are not tangible or cannot be seen right away. The first team sees the necessity of meeting
up after each event to discuss and discover good practices and improvements.

In addition, after each participant in the second team analyzes their work, performs
it, and checks its results, they find which part of the process adds no value, then they go
back to the plan process and start all over again by themselves. Since their work is routine-
based, according to Kropsu-Vehkapera and Isoherranen (2018), it is easier for them to
identify waste in their processes. Nonetheless, though their work processes are standard-
ized, they have to solve problems and do a lot of analyzing, for example customizing
product portfolios for each client. They also have to submit weekly reports to manage-
ment in order to inform them of the work results. Moreover, what is clear from the fourth
team’s statement in terms of improvement is that their management is understanding and
involved in enhancing the process to reduce cost, time, and effort of the employees. The
obvious example from this team is when the management decided to change the approval
process to digital.

Even though participants from all teams tend to do the first three processes in PDCA
cycle both together with the team and by themselves, the third team often needs to listen
to the leader’s feedback and directions as its work is only partly standardized.

The process of Act is normally how each team executes their plans of improvement
into standardized practices. All teams have had well-established standardizations and
continue to improve their processes, however, some teams may overlook waste in their
processes from time to time due to different arrangements they also face with other teams
whom they have no control over. With the pandemic disruption, many teams have to
change their ways of working and therefore, start to emphasize more on recognizing waste
and searching for improvements as working from home is already proved to be trouble-
some for many of them. One example is that during working from home, the third team

finds the activity that can actually be done by itself without having other departments
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involved because its members have all the necessary data to make decisions. This re-
moves task batching which saves them time on waiting for feedback, and makes their

work flow.
5.2 Answers to research questions
5.2.1 Introduction

First of all, since the main purpose of Lean Management is to reduce waste or so-called
non value-adding activities, to answer research questions, the need to understand what
each team considers waste in their processes is crucial. However, since many teams are
not familiar with the concept of waste in Lean Management, several processes and activ-
ities were shown to the participants with the aim that they could relate them to their own
team’s collaboration processes and see what activities they think are not required or are
non-value added.

Following the interview results, the same processes can demonstrate as different
types of waste for each team due to the nature of their work and the culture of their com-
panies. The processes that do not enhance the satisfaction of the customers, decrease cost,
time, or effort, and are not mandated by a legal authority are labeled as waste (Al-Baik &

Miller, 2014) for each group.
5.2.2 First research question

To answer the first research question, “How does virtual working (workplace mobil-
ity) affect the organization’s collaborative process?”, it is essential to point out that work-
ing from home does not mean that the level of virtuality can be increased automatically.
For certain, the mobility is in the picture as everyone in the team is not in the same place
or office as usual because of the pandemic. Due to this regard, the shared work practices
are still manifested to be a foundation of a good virtual collaboration.

Technology is both a good and bad guy in this situation. For the fifth and sixth teams,
the participants reassure that by having good technologies and new practices by the man-
agement in dealing with the work from home situation, all tasks can be performed almost
equivalent to before, and they start to like working virtually. Meanwhile, other teams still
see lots of limitations of remote working. Even one participant from the sixth team (CI2)
admits that he loses a whole picture of the brainstorming session every once in a while,

as when others present, they do not always keep the whole screen on but zoom-in to point



66

out what they are talking about. This shows how different needs of meeting attendees at
a specific moment cannot be shown right away. The third team also experiences a variety
in the use of technologies and tools of different individuals. People show different tech-
nology skill levels or they actually have no access to those technologies and tools, for
example having been given different laptops with different specifications or having no
access to a single integration of different platforms, which, according to Chudoba et al.
(2005), can be deduced as a boundary for working together. In addition, no team affirms
that their ideas can be explicitly expressed as immediately as before, whether it is because
of unstable connection, video resolutions, or the lack of body languages through online
meetings.

The findings also demonstrate three captivating observations: first, for the company,
only adopting dated technologies, but no training or standard practices, does not help in
improving efficiencies and performances of the workers, second, technology does not
slow down their work, but unstable or outdated technology and tools adoption does.
Third, the challenge still lies on how to make communications more real-time and effort-
less as face-to-face meetings.

When reviewing more benefits of working from home, every participant upholds that
they get less distraction which was either from surrounded noises, other colleagues talk-
ing to them, or being asked to do ad-hoc tasks. Thus, they can concentrate better, and
some get even more productive.

One concern taken from the interview results is that technology tends to lessen per-
sonal boundaries: People take for granted the availability of other people. This causes
some participants to often work longer hours or without a proper break. Another concern
is that many of them experience fatigue during working from home which is caused by
being inside adhering to their rooms working, while those rooms were once their relaxing
places after work. They often have to remind themselves to find time for breaks or to
change environments. However, some of them just cannot get away from it due to their
full meeting schedules. Also, they sure miss interactions. Even though ICTs are supposed
to enable interactions between employees towards a more spontaneous and broad way
(Chudoba et al., 2005), one participant (CI2) is certain that there is still nothing compa-
rable to real-life social interaction and others (CI1 and CI3) still feel that they have to
make more effort to have non work-related conversations. Chudoba et al. (2005) explains
how important social interaction is in developing mutual understandings between team

members. It can help them effectively work with each other as it builds up trust within a
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team and therefore, the ideas about their work process can be shared in confidence. The
aforementioned concerns seem to have impact on individuals in a way that is called burn-
out, which can also affect work performance of an organization (Maslach, 2011).

The analysis of each team is interpreted and compared with others. Once again, vir-
tual collaboration concerns six aspects in Teamwork Quality: Communication, Coordi-
nation, the Balance of Member Contributions, Mutual Support, Effort, and Cohesion, to-
gether with how virtual they are and how much work practices play a part in their collab-
oration. Also, according to the interview results, types of work such as planning, problem
solving, or routine-based, and types of organizations, which in this case are international
and national, are demonstrated to partake in the differences in how each team sees certain

processes as waste.
5.2.3 Personal and cultural perception

As each group is from a different organization, it is a challenge to give a definite
answer as to which team’s process is more involved with the improvement process. How-
ever, how each team’s virtual collaboration impacts the level of waste or the attempt to
reduce waste within the team can be explained.

But first, it is worth to mention that #rust is exhibited to be placed in the teams where
roles and responsibilities are well allocated. It is harder to build and maintain trust in
teams that do not meet in a face-to-face setting (Hossain & Wigand, 2004). All teams put
effort and commitment into performing at their best in virtual working.

Next, as for the teams that have to deal with a process that is mandated by law - for
instance the human resources team needs consents from all candidates to keep and use
their personal data and the public relations and marketing team needs consents from their
students who appear in their promotional content - they understand, find advantages from
it, and support it. The public relations and marketing team thinks that this process can
help protect both parties, students and school.

Furthermore, all teams from Thailand show a concern for personal perception when
it comes to texting. This concern associates with their culture, high context, where people
usually complete transferring messages by using expression and body language as they
pay more attention towards intimate relationships (Kim et al., 1998). Therefore, with lim-
ited physical context being allowed, they find it burdensome to convey a message as they

need to check the message at least a few times before sending it to some team members.
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Also, the most common action among these teams is texting to confirm the sending of an
email to a receiver. Despite the notion of high level of collectivism, which supports the
implementation of Lean Management, this cultural characteristic can have an impact on
the collaborative processes during virtual work.

What is fairly apparent in the interview results is that the leader involvement is es-
sential in the process of improvement. One participant of the sixth team (CI2) clearly
states that the team leader has been in an attempt to persuade others in the organization
to consider adapting the concept of Continuous Improvement. At any rate, the manage-
ment of the fourth team also understands the need to reduce superfluous activities and
improve processes, for example facilitating the approval process by making it digital. As
for the third team, the approval process has been digitalized as well, but they still need to
collect actual signatures when the situation allows them to. Though the fourth team has
experienced difficulties in integrating and sharing tools into their organization’s pro-
cesses, the concern is positioned in the second team as their management or leaders have
not shown their interest in adapting any collaboration tools such as a shared drive into the
company’s work practices. One participant of the third team thinks that it relates to the
fact that all leaders are from an older generation, which sometimes, refuses to learn new
things. However, one interviewee from the fourth team does not think that it is about the
generational gap, as she points out that there are some older leaders who are quite familiar
with technologies, but it actually connects to how familiar they are with technologies and
tools that makes them understand how new technologies play a role in the improvement

of virtual work.
5.2.4 Second research question

To answer the second research question, “What are the wastes that the organization
has before and after full-scale virtual working (workplace mobility)?”, referring back to
part4.2.2: Teamwork Quality of a virtual team, it can be seen that the two teams that have
the lowest average scores of virtual collaboration also reveal more types of waste in their
collaboration processes. However, some teams have shown more non value-adding ac-
tivities within each type.

Some processes within each organization continue to carry waste in them and some
of them get worse during virtuality. Meanwhile, some processes exhibited more waste

before the pandemic and with virtuality being required, many teams have been looking
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more into what interferes their work or slows them down, and finally find ways to reduce
those non value-adding activities and adapt themselves into the new normal. The study
demonstrates a correlation between virtual collaboration and waste in each team’s pro-
cesses which can be concluded as following.

The first team, public relations and marketing, which shows a decent virtual collab-
oration level, demonstrates how its good relationship and teamwork help in maintaining
the members’ coordination, effort, and contribution, even though they informally com-
municate less frequently with each other during work from home.

Nonetheless, they disclose four types of waste: overprocessing, unnecessary motion,
waiting, and talent, from virtuality. First, as for the overprocessing, they need to convey
the same message several times because for the meetings with executive management,
not everyone in the team, except for the superiors, can attend. Second, as for unnecessary
motion, with the prominence of paper-based documents in the organization, some mem-
ber feels that they live farther from the working materials and sometimes, has to make an
effort to visit the office. Third, as for waiting, they cannot continue or finish their work
as quickly as before as they have to wait longer for information due to the lack of simul-
taneous communications. Fourth, as for talent, some of them cannot work as effectively
as before because they have no suitable tools and materials for virtual work.

Moreover, there have been some types of waste that the team members have experi-
enced before, and they still continue. For example, the company’s regulation for writing
a report letter to their clients increases the number of steps in their information sharing
process. They have to explain different topics in the report in a very formal way, while
the readers only want to read the conclusion. This situation has given them more work to
do, and one of the examples is answering parents’ questions through both phone calls and
a chatting application, while the parents lose the main point of the report and get confused,
or they even decide to not read as the report is too long. They think that if they could
write the report letter in a more concise way, the parents could have understood what they
try to tell since the first time they read. This way, they could have saved their energy in
doing some other activities that help them work more productively.

Fortunately, one type of waste is reduced during their virtual work: transportation.
Since the number of attendees is limited to prevent the unstable connection that may af-
fect communications, lower-ranked employees may not attend all meetings, especially
with management as the organization emphasizes the hierarchy. The attendees, or in this

case information receivers, are more selected and therefore, there is no need for some
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pieces of information to be moving around among employees who may not need to know
them at all. Also, even if they still have the talent waste, they have been forced to use
their creativity to create new activities suitable for virtuality, both for themselves and for
their customers.

The second team, online merchandise and marketing, does not exhibit the high-level
virtual collaboration and while working from home, reveals six types of waste: overpro-
cessing, defect, unnecessary motion, waiting, overproduction, and talent. First, as for the
overprocessing, the approval process in their company has never been easy since when
they physically worked together. And with work from home, they only feel that they have
more unnecessary steps in their process. The company’s common work practice for this
process is not completely clear to begin with. They are told that emails can be used for
approval instead of actual signatures, but they keep being reminded to collect them. Sec-
ond, as for defect, with no face-to-face meetings, data is sometimes not shared immedi-
ately and hence, they have to use outdated data, which can also be called as defective.
Third, as for unnecessary motion, having virtual discussions makes them move, either to
set up meetings or talk, for nothing in terms of work. They need to have online meetings
multiple times to eventually, get the conclusions that they need due to the type of their
business, retail trade that involves physical products, which have to be customized into
different strategic portfolios for different channels. Fourth, as for waiting, with unstable
VPN provided by their company, they find themselves waiting for the technologies to
work well enough to continue working. This slows them down and prevents them from
working on more projects. Also, they used to walk to people to get their answers but now,
they cannot do that anymore. Therefore, they sometimes cannot continue working as they
have to wait for the necessary working materials. Fifth, as for overproduction, with the
unclear requirements getting from online communications, they have to produce the same
work over again. Sixth, as for talent, with no system integration and incompatible laptops,
they can hardly improve any skills because they spend more time dealing with the men-
tioned complications.

Furthermore, their individual skills have not been acknowledged by their leaders
since before the pandemic and it is likely that during working from home, they are still
neglected. Their chance in improving their skills is low. Also, the organization has been
experiencing the overproduction waste because the same information is often presented
in different reports made by different departments for the same group of people, manage-

ment. It takes their time away from doing more worthwhile projects.
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Despite how much effort they put or how close they are, without good technologies
and tools, they find it difficult to virtually work with no obstacle. However, they can still
perform their work since it is quite routine based, although it includes day-to-day problem
solving, and their roles are communicated clearly.

The third team, customer development for E-commerce, during working from home,
has shown a good level of virtual collaboration and three types of waste: overprocessing,
unnecessary motion, and waiting. First, as for overprocessing, they often have to perform
extra steps in order to verify themselves and they decrease their speed in working. Sec-
ond, as for unnecessary motion, when their audiences do not pay attention to their presen-
tations during online meetings, their work becomes waste. Also, they have been working
longer hours as their colleagues suppose they are always with their phones and so avail-
able to discuss work, while some matters are not actually as urgent as they are shown to
be. Third, as for waiting, they regularly wait for approvals from their leader and col-
leagues who they cannot meet while working from home. They have no idea where these
people are and after sending a message asking them to approve their work in the system,
they can only wait.

In general, there are many tools that they are required to use and are underdeveloped
so for them, these tools are defects by themselves. They have been using these tools,
which are not improving their work and now, during virtual work, they are still not
changed for the better. They sometimes receive inaccurate data and instead of going for-
ward with it, they decide to leave the data unprocessed which is implied to the inventory
waste that is nether increased nor decreased during in the course of their virtual work.
From time to time, they produce projects that are not used afterwards and hence, those
are waste in terms of overproduction.

In spite of all the wastes they experience, there is one process that has been improved
during virtual work: the internal approval process. It now can be done directly on the
system, and it has been reducing working their steps improving their working flow.

The fourth team, digital transformation, giving a relatively low average score to the
virtual collaboration, exhibits seven types of waste: overprocessing, transportation, in-
ventory, unnecessary motion, waiting, overproduction, and talent. First, as for overpro-
cessing, the team receives data in a very big file where they have to do a lot of analyses
in order to find the answer they are looking for. This leads to their second waste, trans-
portation, as the immoderate working materials are moved unnecessarily. Third, as for

inventory, with no access to the proper collaboration tools to brainstorm, some projects



72

have to be postponed and the data they already have is left unprocessed. Fourth, as for
unnecessary motion, having virtual discussions wastes their time and energy as it rarely
leads to any conclusions. Fifth, as for waiting, the time for waiting for information or
approval has been longer and it sometimes discontinues every activity in the process.
Sixth, as for overproduction, they are urged by others to discuss work outside working
hours, even though they get more work done, most of the time, it is not yet required to be
finished soon. Seventh, as for talent, ideas and creativity are not presented immediately
because still, there are not available tools within the organization that can make the dis-
cussions as real time as face-to-face meetings.

When working together in the office, the team never had to postpone their projects,
except for when there were external circumstances, which could not be controlled by
them. Besides all wastes they have, one thing that this team is certain of is that they always
deliver good quality of work. However, according to this team, it depends on each indi-
vidual and the nature of this team may play a part: this team is new, and all members are
well-experienced and bought from other well-known organizations.

The fifth team, human resources, rates its virtual collaboration higher than the first
four interviewed teams and while working virtually, demonstrates four types of waste:
defect, unnecessary motion, waiting, and overproduction. First, as for defect, the team
cannot provide their customers concerning emotional support with the same quality. Their
customers do not have the spontaneous moments for discussions and now, each discus-
sion has a time limit, as everything is literally scheduled, so unplanned topics can hardly
be talked over. Second, as for unnecessary motion, the members have to often reach out
to their phones, which are sometimes far away, for the verification process. Third, as for
waiting, they have to wait for the code generated from their phones in order to continue
working. Fourth, as for overproduction, they have been having excessive numbers of
meetings because others keep filling in their schedules wherever they find a space.

The same goes to this team regarding their approval process. Since everyone has to
work from home, the company has changed the approval process to be totally digital
which means that only the electronic signatures are required and if there are actual docu-
ments involved, they can be submitted on the system as a picture taken from their phones.
Their leaders and colleagues also check their emails and approve faster. This definitely
saves them from overprocessing or waiting wastes. Also, the data on the system has been

more updated than ever which supports their work to a great extent. Therefore, there is
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no need for them to run around looking for people to sign the paper-based documents or
even print the documents that they may use only once.

The sixth team, continuous improvement, being a virtually operating team since its
inception, only has one concerned type of waste: talent. They spare time to discuss per-
sonal matters of team members and even occasionally organize virtual drinks. However,
since they cannot meet their colleagues, their social skills have not been utterly utilized.

For this team, the verification process within the organization has been improved.
They do not need to verify themselves frequently. Also, they can easily reach out to peo-
ple as their statuses on Microsoft Teams show if they are online. Besides, they save an
enormous amount of commuting time, business travel time, and unnecessary movement.
Finally, no more waiting for people who are late to the meetings.

Following the conclusion, it shows that many teams have problems with the VPN
and verification process. According to Ameen et al. (2021), cybersecurity is meant to
protect the company data, which may contain clients’ data and properties as well. If these
data are out into the wrong hands, the loss will not only be on the company, but also the
customers of the company. Therefore, it is necessary but with unstable cybersecurity,
workers can experience different types of waste which affect their work efficiency.

In Table 7, the fourth team shows the lowest average cohesion score. Even though
according to Hoegl and Gemuenden (2001), when the team members do not feel that they
belong to the team, they can hardly have a close collaboration, this team affirms that they
can collaborate less effectively while working from home because they lack the proper
tools. As stated in Part 2.6: Business process, the communication is an important part of
every process. In order to have a successful collaboration, every part of the process needs
to be communicated among stakeholders and the closer the team is the more engaged the
members are in collaboration (Hoegl & Gemuenden, 2001). However, the result indicates
that if the companies do not invest in having up-to-date technology and tools, the online
communications cannot be as effective as having discussions in person.

The waiting waste has been experienced by the majority of participants. This type of
waste is caused by different reasons but the common one is waiting for responses from
colleagues whom they cannot meet in person and do not know how to reach them. The
type of the company may be relevant to this regard. Even though the interview results do
not display a solid answer for this part, it can be observed that international companies

tend to be more prepared for this situation and as claimed by the participants from these
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companies, they had experience collaborating using different technologies and tools with
others whom they had not met before.

There are also activities that some teams see as waste but with the current work prac-
tices of the team, those activities do not interfere their work or slow them down much

enough for them to look for solutions.
5.3 Limitations

The original plan was to interview different groups within one organization, but it was
proven to be a challenge. First, finding stakeholders within an organization already took
some amount of time and some of them gave no reply. Second, as the focus group inter-
views are the main method in answering research questions, many people in the same
team need to be available at the same time. Third, some teams are bigger than five people,
but it was impossible to interview a bigger group in a short amount of time and still get
good insights because each of them would not be able to have time to process questions
and produce enough good answers. Therefore, the number of participants in each group
is ranging from three to five. According to Krueger and Casey (2014), the larger the
group, the more ideas and insights are likely to be delivered. Nevertheless, the total num-
ber of participants is 21, with only one team that has five participants. Fourth, some ques-
tions can be sensitive to openly discuss within a team, therefore, the questionnaire was
used to support the interviews. The example statements in the questionnaire are first,
“When virtually working together, the team members contribute more to the achievement
of the team’s goals in accordance with their specific potential” and second, “When virtu-
ally working together, my team and I have more personal conflicts”, adapted from Hoegl
and Gemuenden (2001). However, some participants eventually refused to fill it in and
one of them decided to have an extra online one-on-one call instead. Consequently, the
questionnaire result of one person in the team was not shown, to protect the respondent’s
privacy, but was used together with the additional call to interpret the team’s virtual col-
laboration.

Furthermore, the reliability of this research is impacted by the fact that there is no
actual observation for a concrete comparison between each team. It has to be taken into
account that some participants may not fully disclose all information or even forget to
mention some details. Therefore, there may be more types of waste from other teams that

cannot be extracted from interviews themselves.
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Finally, it is beyond the scope of this study to find solutions for wastes identified in
this paper as well as scrutinizing the effects of cultures, in terms of individual and organ-
izational, and types of organizations. However, the latter is not disregarded but briefly

analyzed as the special finding.
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6 CONCLUSION

There is no definite answer which tells if the virtual collaboration has only positive or
negative impacts on the waste reduction process within the Lean Management frame-
work. However, the impacts are apparent. When employees experience wastes, their com-
panies are also affected by those wastes. The process of Continuous Improvement relies
on employees on every organizational level to find the points where the organization can
improve. After this discovery, improvements may be implemented, for the company, to
avoid having to spend more money, time, and effort in order to allow their employees to
satisfy customers right in time.

The research emphasizes collaboration in the virtual setting of each team by using
Teamwork Quality as a measurement of the level of collaboration within teams. Asking
team members about the perceived level of Teamwork Quality after switching to working
virtually provides insight into the comparison between working in a physical office and
working from home.

The results of the interviews also demonstrate different impacts on the processes
within each studied team. Some processes convey more waste during virtual collabora-
tion, while some have been improved. However, different organizations reveal that they
have experienced more waste than improvement. Working from home on collaborative
projects itself is challenging, therefore it often takes their time away from evaluating their
current situations and looking for non value-adding activities. This shows how important
it is for the management to get involved into the process of improvement as they can
normally see the big picture and whole process pipelines of the company.

Communications still greatly contribute to a good collaboration, both verbal and
text. However, with virtual meetings, body languages and spontaneous ideas are still
missing. Therefore, the company should consistently emphasize the adoption and devel-
opment of ICT. Also, the collaboration tools pose to be crucial for the innovation and
ideas creation.

The set of work practices or shared understanding can help employees work more
productively and effectively. The attempt in writing down steps in a process as instruc-
tions may help them from wasting their time asking around or looking for ways to work

for the tasks that have been repeatedly done before.
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Business process management still plays a big part in assisting companies to cap-
ture the value in the process. No matter what is changed, if the customers are not satisfied
by the end results, the attempt can possibly mean nothing.

These results of the research should be taken into account when considering how
to improve the processes of the organization. It helps to make each individual within the
organization realize the essence of continuously searching for waste in their processes
and looking for ways to reduce them. Moreover, this research could help organizations
consider if the Lean Management framework can be the right tool for them to better their
processes.

Future research should be conducted highlighting individual and organizational
cultures as this aspect appears to have affected some teams’ operations even when they
are from the same country or culture. The contradiction regarding cultural angle may lead
to a new methodology to study and understand more about how cultural factors play a
role in Lean management in a virtual experience. Also, the observation should also be
one of the main methods so that actual processes can be observed and analyzed. One
interesting aspect that may be worth observing is how much cost the company may have
saved since the employees do not need to travel for business purposes anymore to see if

there is a significant improvement that can outweigh the disadvantages or waste.
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APPENDICES

Appendix 1. Focus group guided interview questions (EN)

10.

11

12.

13.

Which superpowers or magic tools would you like to have now to help you with
working from home?
Who are you customers? (Who uses your output?)
Since working from home, you provide incentives/features to custom-
ers what they ask for!

a. More than

b. Justas

c. Lessthan
Are the levels of unclear requirements that you receive the same as when you were
working in the office?
Do you receive which data, unclear requirements or inaccurate data, more?
How do you think about this quote and have you experienced this situation?: “Pro-
ducing and distributing reports that are not required, and providing more infor-
mation than is necessary” (Al-Baik and Miller, 2014)
Have you encountered any unnecessary tools, technologies, or methodologies?
How does cybersecurity affect working?
What are the differences that you might have seen between physical brainstorming
and virtual brainstorming?
How is the response time for waiting for information/review/approval to continue

working or complete a task? And why so?

. How do you make people understand the urgency of your work when working

from home? (How is the response time now compared to when working in the
office?)
IfI _ , more movement will go to waste!
a. Book and walk to a meeting point to discuss in person
b. Make some clicks and set a meeting to have a virtual discussion
With full-on virtuality, which stage of the CI can easily be overlooked?
a. Plan
b. Do
c. Check
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d. Act
14. Have you noticed any change in your skill usage?/ How much are your skills used
in your team?
15. What do you think about consent requests?

16. How is your situation when trying to gather data/get information?

a. 1-1
b. 1-2
c. l-many

d. All applied
e. None of them!
17. Has this situation happened more often while working from home? Some
emails/documents/requirements are not yet processed
18. Do you agree with this statement: “I’d rather type than talk to my team!”?
19. Working from different places, how do you maintain a “team”?
20. How has working from home been affecting your working hours?
21. Do you agree with this statement: “Some tasks/processes could have been done
easier or faster by other members, but I can just do it by myself”?

22. Which emoji typically represents you at the end of your virtual work day?
Appendix 2. Focus group guided interview questions (TH)
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Appendix 3. Questionnaire — Virtual collaboration (EN)

This questionnaire is to understand the collaboration within the team when working vir-

tually, compared to when physically working together in the office.

*Please rate how each statement below relates to your team.

(The questionnaire takes about 5-10 minutes)

*Required

1. What is your function/team in the organization?*

2. Communication in virtual collaboration, compared to when physically working to-

gether in the office.

When virtually working together, E
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Strongly

disagree

Disagree

Neutral

Agree

Strongly

agree

My team and I
communicate
more fre-

quently.

My team and |
communicate
with each other
in a more spon-

taneous way.

The communi-
cation among
my team is
more likely to
be mediated by
our team

leader.

My team and I
are more open
to exchange in-
formation than
when working

in person.

My team and I
have adequate
tools/technolo-
gies provided
by my organi-
zation to have a

good and clear
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virtual commu-

nication.

3. Can you think of any technologies/ platforms/ applications used for communication

in your team? If yes, please give examples.

4. Coordination in virtual collaboration, compared to when physically working together

in the office.

When virtually working together, K
Strongly Disagree Neutral Agree Strongly
disagree agree
My team and I

have a good set
of work prac-
tices to coordi-
nate better than
when working

in person.

The work done
on individual
subtasks is
more closely
harmonized
(easier to be
well-com-

bined).
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My team and I
agree on a com-
mon task-re-
lated goal struc-
ture and we
have clear sub-
goals for each

member.

My team and |
have adequate
tools/technolo-
gies provided
by my organi-
zation to have a
good virtual co-

ordination.

5. Can you think of any technologies/ platforms/ applications used for coordination in

your team? If yes, please give examples.

6. Balance of member contributions in virtual collaboration, compared to when physi-

cally working together in the office.

When virtually working together, K
Strongly Disagree Neutral Agree Strongly
disagree agree

My team recog-
nizes my spe-

cific potentials




(strengths and
weaknesses)

more.

The team mem-
bers contribute
more to the
achievement of
the team’s
goals in accord-
ance with their
specific poten-

tial.

Imbalance of
member contri-
butions causes
more conflicts

1n our team.

My team and I
have adequate
tools/technolo-
gies provided
by my organi-
zation to main-
tain the balance
of member con-

tributions.

7. Can you think of any technologies/ platforms/ applications used for a balance of

member contributions in your team? If yes, please give examples.
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8.Mutual support in virtual collaboration, compared to when physically working to-

gether in the office.

When virtually working together,

Strongly

disagree

Disagree

Neutral

Agree

Strongly

agree

My team and |
help and sup-
port each other

more.

If conflicts
come up, they
are easily and
quickly re-

solved.

My team and |
use a variety of
technologies
(not necessarily
provided by my
organization) to
support each

other.

My team and I
have adequate
tools/technolo-
gies provided

by my organi-
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zation to sup-
port each other

in the team.

9. Can you think of any technologies/ platforms/ applications used for mutual support in

your team? If yes, please give examples.

10. Effort in virtual collaboration, compared to when physically working together in the

office.
When virtually working together, o
Strongly dis- | Disagree | Neutral Agree Strongly
agree agree
Every team

member makes
the team’s pro-
jects their high-

est priority.

Our team puts
more effort into

our projects.

There are more
conflicts re-
garding the ef-
fort that team
members put

into projects.
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My team and I
have adequate
tools/technolo-
gies provided
by my organi-
zation to main-
tain the effort

in the team.

11. Can you think of any technologies/ platforms/ applications used for maintaining ef-

fort in your team? If yes, please give examples.

12. Cohesion in virtual collaboration, compared to when physically working together in

the office.
When virtually working together, k
Strongly dis- | Disagree Neutral Agree Strongly
agree agree

I get along well
with my team-

mates.

My team and I
have more per-

sonal conflicts.

My team and |
stick together

more.
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My team and I
have adequate
tools/technolo-
gies provided
by my organi-
zation to sup-
port cohesion in

the team.

13. Can you think of any technologies/ platforms/ applications used for supporting co-

hesion in your team? If yes, please give examples.

14. How do you like this focus group interview? (Not included in the research)

Kk %k Kk ok

15. Please leave any comments

Appendix 4. Questionnaire — Virtual collaboration (TH)
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Appendix 5. Sample interview presentation (EN)

Which superpowers or magic tools would you like to have
now to help you with working from home?

vr glasses
computer that never fails
internet that never fails
more and bigger screens

Which emoiji typically represents you at the end of
your virtual work day?

1 1

¢ ©

1

i Mentimeter

"o

i Mentimeter
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Appendix 6. Sample interview presentation (TH)

waoalﬂuhsamsawa:nﬂua-Tanmamnu WodadudgAIL “Vermee
g=aontuszk3orvundiu
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Appendix 7. Sample card sorting (EN)

Sart the cands below

Working from home situation

Transportation Inventory Motion Waiting Not waste Consent
Example: Example: Example: Example: FOGR R request
- Unnecessary - Too much back-up - Unnecessary human | - Value-creating increase/decrease 5 ey
movement of information movement processes are standing f’:mm:rr::"":mm i toals/
information between stilldue tothe lackof | - mrﬁ‘ ARe o Sme technologies!
people/ organization Longer necessary inputs - Is this process mandated b skilstknowiedge

working Internet  Waiting for by legal authority? ~— e
" information/
hours SeCUMty  oorovall  Internet Eradoting I
unnecessa
check feedback security 'mm”
check :
Receiving

Overproduction | Overprocessing Defect Talent '“3::’?‘9
Example: Exan Example: Example: el
- Producing before =Hav |ytormation SATY | = Using a defective - Mismatch of data —
being asked (toofast/ |proc huning  2titive |informationfor the individual skills and
too much) work process skills required in the —

" Multiple |-Generatingdefects job
Unclear online
fEAUrEmEns - meetings | Keyboard-
typing for
“S— chatting
Appendix 8. Sample card sorting (TH)
s -
an1un1sed Working from home
- " - - I o
maaRauiEnuiy | msfiunu/ianss | maedeulwaifiuena | meseeivinbidoee | Lildanugualan
AnuduTiy iurruduilu Suilu Tlilan g (not waste)
{ - wnanmane g nkalus?
(Transportation) (Inventory) (Motion) Waiting) - s
PR Tuu?
Fuvidsuata 1::::-':::1 - fumesnitensnumiigiiy
Roummiiv ﬂ";ﬁﬂ'n" Faungusnelun?
UHOH
— sadaya/ .
in3asiia sanTsayia/ anaya
waTulad sofeedback
= - uazitn1g — =
msuan/ynnuiinan [ TR {Lisady N0 | maljiRoulianana ng LNy
- .
iuANnuEduii L (Defects) prudansalflume | L
.- -
(Overproduction) | (Overprocessing) FlidaseTgivia | oomhnung
dayaiuin e
sz e —_—
i Tiivndnd I
online SR (Talent)
Anulaanns .
MiIEBLl . : e = AnuE/AING
s nBumediin LR Lildonls
Tabsndu - Hingnly
pHNIATIYA
—
| ——————




