N

‘@jNDERSCIENCE PUBLISHERS

Linking academia, business and industry through research

.

Ahv: Iperations
Man it

-
¥ International Journal of Advanced Operations Management

ISSN online: 1758-9398 - ISSN print: 1758-938X
https://www.inderscience.com/ijaom

Visual management in the era of Industry 4.0: perceived
advantages and disadvantages of digital boards

Robin von Haartman, Linda Samen, Lisa Bengtsson, Stefan Eriksson

DOI: 10.1504/I)JAOM.2023.10052710

Article History:

Received: 20 December 2021
Accepted: 26 September 2022
Published online: 13 March 2023

Copyright © 2023 Inderscience Enterprises Ltd.


https://www.inderscience.com/jhome.php?jcode=ijaom
https://dx.doi.org/10.1504/IJAOM.2023.10052710
http://www.tcpdf.org

24 Int. J. Advanced Operations Management, Vol. 15, No. 1, 2023

Visual management in the era of Industry 4.0:
perceived advantages and disadvantages of
digital boards

Robin von Haartman*, Linda Samen,
Lisa Bengtsson and Stefan Eriksson

Department of Industrial Management,
Industrial Design and Mechanical Engineering,
University of Gévle,

Kungsbéacksvigen, 80176 Gévle, Sweden
Email: Robin.vonHaartman@hig.se

Email: linda.samen@orangecyberdefense.com
Email: lisa-bengtsson@hotmail.com

Email: Stefan.Eriksson@hig.se
*Corresponding author

Abstract: The purpose of this paper is to investigate digitalised visual
management, with a focus on the relative advantages and disadvantages of
digital and analogue boards in manufacturing. The case study of this paper was
conducted at two different business units within the same large multinational
company, Sandvik. Data was collected through 15 wunstructured and
semi-structured interviews with managers and machine operators. More
advantages than disadvantages with digital boards were found. Only two
disadvantages are absolute, while the other disadvantages can be counteracted
to some extent. Currently there is a shortage of studies exploring advantages
and disadvantages of digital boards as visualisation tools. This paper is based
on a single case study focusing on stoppage causes, and thus cannot be fully
generalised to all manufacturing companies or all contexts. The actual
performance effects of analogue and digital boards were not examined in this
paper. The findings are applicable for managers considering investing in digital
boards in manufacturing, to be used for continuous improvement but also for
other production-related applications.

Keywords: continuous improvement; visual management; Kaizen;
improvement boards; Industry 4.0; lean manufacturing; digital lean; display
boards in production.
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1 Introduction

There have been four industrial revolutions, with the fourth, also known as Industry 4.0,
currently ongoing and especially concerned with connectivity (Liao et al., 2017; Lu,
2017). Dombrowski et al. (2017) agree and see digital networking of people and
equipment as a key aspect of Industry 4.0. In a systematic literature review, Chiarini
(2020) finds that relevant topics for future research include automated collecting and
sharing of data, as well as developing the skills to analyse and interpret the data in order
for employees to take appropriate actions.

Bhuiyan and Baghel (2005) mention that due to the need to stay competitive,
organisations have needed to develop methods to improve quality and/or processes, to
reduce waste and to simplify the production line. One of the most commonly used
methods for achieving these improvements is lean production (Liker, 2004; Emiliani,
2006), where the focus is on the ability to improve (Rother, 2009). Womack and Jones
(2003) explain that a visibility where everyone can see the current production status is a
critical part of the principles and techniques of lean. Building on the arguments of
Womack and Jones (2003), Ortiz and Park (2011) discuss the ‘visual factory’ and its
significance. The visual factory is about making information available, which means that
the information that production personnel need to make the right decision is available at
any given time and place (Parry and Turner, 2007). According to Womack and Jones
(2003), a whiteboard is a good example of visual control and of how it is possible to
make information visible in such a way that all employees can see it and take the
necessary measures. Parry and Turner (2007) emphasise the use of boards, claiming that
the board is the hub of the improvement work. These whiteboards, commonly used in
lean production, are analogue and typically easy to use.

However, digitalisation and Industry 4.0 promise many benefits (Riezebos et al.,
2009; Liao et al., 2017; Chiarini, 2020). For example, with the help of digitalisation,
information can become more accessible and facilitate visual guidance and control during
improvement work (Meissner et al., 2018). However, currently there is a shortage of
studies exploring the actual advantages and disadvantages of digital boards as
visualisation tools. The purpose of this paper is thus to investigate digitalised visual
management, with a focus on the relative advantages and disadvantages of digital and
analogue boards in manufacturing.

The paper is based on a case study of a large multinational engineering group, with
the studied production units located in Sweden. Managers and operators from multiple
units of the same company were interviewed as well as one provider of digital boards for
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production environments. This paper will be limited to improvement work aimed at
minimising machinery stoppages and the role digital and analogue boards can play.

2 Literature review

The concept of lean is many decades old and can be traced back to its origin as the
Toyota production system (Liker, 2004; Emiliani, 2006). The huge success Toyota
achieved in the automotive industry did not go unnoticed, and lean subsequently spread,
first to other automotive companies and then to other sectors throughout the world
(Marley and Ward, 2013; Bhutta et al., 2017). Throughout the process, the lean concept
has evolved from focusing on production efficiency by consistently and thoroughly
eliminating waste to ‘continuous improvements’ and ‘respect for people’ (Emiliani, 2006;
Rother, 2009). Imai (1997) and Marley and Ward (2013) also put the prime emphasis on
continuous improvement or kaizen. Successful lean approaches are often seen as a
combination of ‘hard’ (routines and structures) and ‘soft’ (culture, attitudes) aspects
(Solaimani et al., 2019). Previously, there has been a debate on whether the digitalisation
trend is compatible with lean (e.g., Powell, 2013). This argument has partly been built on
the fact that the Toyota production system was designed in contrast to Western
companies’ reliance on IT and automation (Riezebos et al., 2009). Likewise,
Hirsch-Kreinsen (2016) discusses the ‘clash’ between Industry 4.0 and established
production practices such as lean. Lately, the arguments and empirical evidence have
pointed towards a more synergistic relationship between the two concepts. For example,
both Rossini et al. (2019) and von Haartman et al. (2021) found strong correlations
between lean practices and digitalisation. Rosin et al. (2020) mapped which particular
components of Industry 4.0 fit well with which particular components of lean, finding
many examples of synergistic relationships. Similarly, Saxby et al. (2020) found some
elements of lean, and most of all continuous improvement, to be helpful when integrating
new Industry 4.0 technologies.

2.1 Waste

Ortiz and Park (2011) mention that a large part of lean is about reducing waste. By
developing, maintaining and improving the visual factory, a significant amount of waste
can be minimised or eliminated. Womack and Jones (2003) also mention that a company
can increase efficiency by visualising, reducing and eliminating waste. Lean distinguishes
among seven, or in some cases eight, different types of waste (Ortiz and Park, 2011):
overproduction, overtime, waiting (for information, components or tools), movement,
transport, inventory, production of defective products and unused competence.

Nilsson et al. (2019) claim that it is digital waste to use digital lean boards instead of
analogue lean boards, because the majority of the data used in an analogue improvement
board is printed from digital platforms in any case. However, if the displayed data is not
used for improvement, it can also be considered a waste (Alieva and von Haartman,
2020), irrespective of the type of board. Nilsson et al. (2019) base their claim on Sutrisno
and colleagues’ (2018) definition of digital waste, such as duplication of work, poor
planning, poor measurement, poor coordination, increased overheads and overdesign.
Alieva and von Haartman (2020) discuss how uncollected, unused and unprocessed data
leads to more waste in production. Systematic methods for collecting, analysing and
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using data are likely to lead to reduced waste, whether it is done manually or
automatically. However, the abundance of data in contemporary manufacturing means
that it could be unfeasible to collect and process the data manually (Tao et al., 2018).
However, there is a risk of displaying too much data, which is greater when done
automatically (Parry and Turner, 2007). According to Weber et al. (2017), one of the
main goals of Industry 4.0 is the integration of IT systems in production, which relies on
collecting, storing, processing, transforming and integrating data.

2.2 Visual control

According to Womack and Jones (2003), total visibility, where everyone can see relevant
data, is a critical lean principle. The authors explain that transparency and visual control
are needed to clearly highlight the current state of the production system so that any
problems can be observed with a quick overview. According to Womack and Jones
(2003) and Poksinska et al. (2013), whiteboards are a good example of visual control that
show how it is possible to make information visible to all employees and give them a
sense of data ownership, so they can take necessary measures. On such boards, key
values of the production system can be shown in numbers or via simple diagrams
(Poksinska et al., 2013). Information boards and visual inspection inform observers about
the status of the factory and can warn if, for example, the takt time is not reached and
actions need to be taken (Womack and Jones, 2003). Ortiz and Park (2011) discuss the
importance of having a visual factory, the entire production and support functions in a
visual management system that includes visual communication and visual control. In
short, visual control is about making key business, product and process information
available at the right time, in the right place and to the right target group, throughout the
factory (Ortiz and Park, 2011), which is also a key aspect of quality control in the
Industry 4.0 era (Chiarini, 2020).

2.3 Continuous improvement and boards

A central part of lean is continuous improvement, i.c., a long-term improvement
programme that involves most, if not all, employees (Liker, 2004). If this is not
permanently included in a companywide lean way of working, there is a risk that the
positive effects that have been achieved in the short term can disappear and bring the
company back to where its lean journey began (Rother, 2009). The improvement work is
about slowly but surely reducing waste in operations and thereby increasing the share of
value-creating activities (Bhuiyan and Baghel (2005). The improvement work can also be
seen as “a companywide process of focused and continuous incremental innovation...”
aimed at both products and processes (Bessant et al., 1994).

Establishing effective improvement work requires visualising the waste and
deviations in production. Poksinska et al. (2013) describe the board as a relevant tool and
hub for the improvement work. A board contains, among other things, ongoing activities,
who is responsible, where in the plan-do-check-act (PDCA) cycle the activity is located,
and when it should start and be ready (Eaidgah et al., 2015). According to Parry and
Turner (2007), a notice board serves as a good meeting place for employees to discuss the
ongoing improvement work and how they should prioritise new tasks. If a company



28 R. von Haartman et al.

wants to achieve results, it must be clear what the improvement is about, who is
responsible and when it should be ready (Eaidgah et al., 2015).

Swartling and Poksinska (2013) mention the following areas as crucial in continuous
improvements: communication, visualisation and cross-functional and cross-competence
improvement work. These are all linked. For example, visualisation is used for
communicating important information to employees and to get feedback from them.
Moreover, visualisation can contribute to enhanced feelings of empowerment by making
visible the improvements that have been made. Whiteboards can be used to visualise the
work around continuous improvements and can contain information about the current
status of operations and improvement work (Swartling and Poksinska, 2013). If the
employees are given responsibility for the improvement work from proposals to
implementation, this will motivate them in the improvement work.

2.4 Digital boards compared to analogue boards

Meissner et al. (2018) mention several advantages of digitalisation in the manufacturing
industry. One advantage is that the information from production does not need to be
retrieved manually by the staff, which saves them time. Digitalisation contributes,
according to Meissner et al. (2018), to higher transparency of the production process; one
advantage is that problems are made visible at an earlier stage compared to a non-digital
system. Hultin and Mahring (2014) found in a study at a hospital that one advantage of
digital pictures was that the staff could access the same information regardless of where
they were. Similarly, managers can help operators from a distance when the board is
digital and thus not only available in a specific physical location as an analogue board is
(Meissner et al., 2018).

Nilsson et al. (2019) reported benefits of having digital boards compared to analogue
boards at the workshop level. One of the benefits was the archiving of data and having
the data stored in the IT system, compared to having it in respective individual managers’
mobile devices. The latter also makes the system vulnerable, as some managers may be
the only people with access to vital information. With a digital system, managers also
have instant access to historical data. By using or archiving data, transparency in a
company is enhanced and the creation of knowledge silos is avoided (Nilsson et al.,
2019). One company noted after the implementation of digital lean boards that the
feedback from the employees had increased, and it was easier to make changes and the
process was more manageable. These effects were due to the fact that information was
concentrated in one place and easy to find.

Despite the advantage of staff not having to manually retrieve data, there is also a
disadvantage when the employees do not take part in retrieving the information. This may
make them less likely to identify with the information. Parry and Turner (2007) discuss
the factors that contribute to the success of visual management and conclude that
companies should stick to analogue visual control systems, as visual management
systems should be kept simple and only include information that adds value to the
process. Parry and Turner (2007) explain that a software or computer-based system
provides the ability to display redundant information, while the limited space of a
physical analogue board means that the focus must be on what is actually relevant to
visualise. This critique is also consistent with Meissner et al. (2018), who explain that,
due to the high availability of data, there is a risk that a company monitors too many key
performance indicators (KPIs). Parry and Turner (2007) also point to digital boards
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requiring more knowledge in the digital field, which will limit some people’s ability to
make full use of them. This makes local experts in the factory inevitable. To counteract
this problem, Nilsson et al. (2019) emphasise the need to train shop-floor operators. A
digital board is also more expensive than analogue boards, and technical support may
also be required (Parry and Turner, 2007). Table 1 summarises the relative advantages
and disadvantages of digital and analogue notice boards.

Table 1 The advantages and disadvantages of digital improvement boards
Advantages Disadvantages
Staff do not have to download data manually Staff identify less with the information
to the board (Meissner et al., 2018). (Meissner et al., 2018).
Automatic updating of data (Meissner et al., Redundant information is displayed on the
2018) board (Parry and Turner, 2007).
Higher transparency of the production process = Too many KPIs are monitored (Meissner
(Meissner et al., 2018) etal., 2018).
Not linked to a physical place (Hultin and Requires some digital knowledge (Parry and
Maibhring, 2014; Meissner et al., 2018). Turner, 2007)
Digital archiving, unlike a whiteboard where The board and accessories are expensive
the information disappears when it is erased (Parry and Turner, 2007).

(Nilsson et al., 2019)

All information is gathered in one place
(Hultin and Mahring, 2014; Nilsson et al.,
2019).

3 Methods

Case studies aim to investigate contemporary phenomena in real-life situations where the
researcher has little or no control over events (Yin, 1994). The strength of case studies
lies in that the researcher is given the opportunity to investigate complex relationships
and processes. According to Yin (1994), one of the strengths of case studies is that they
can include various types of evidence such as documents, interviews and artefacts.

The case study of this paper was conducted at two different business units within the
same large multinational company, Sandvik: Sandvik Coromant (referred to as simply
Coromant) and Sandvik Mining and Rock Technology (SMRT). In different departments
within these units, the participants had different roles. Thus, different working methods
were noted, analysed and compared with each other and with the theoretical frame of
reference. This paper does not distinguish among the different business units, collectively
referring to them as Sandvik. Sandvik is a relevant case to study, as it is a global
engineering group where industrial production takes place. Advanced production
machinery are a central part of their operations, and it is important to reduce stoppages.
Moreover, Sandvik is one of the most innovative companies in Sweden, ranked fifth in
terms of number of patent applications (Nyteknik, 2018). Most importantly, the company
has lately been developing and introducing a digital concept called CoroPlus which is a
collection of digital products for helping their customers in the metal-cutting industry
reduce waste and increase productivity such as CoroPlus Machining Insights. In addition,
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a supplier of digital notice boards, Mevisio, is included in the study to get the perspective
of an IT system supplier. Sandvik is a potential customer/partner of Mevisio.

During the course of the work, a total of 12 semi-structured interviews were
conducted with employees with varying titles from Sandvik. Of the interviewees, four
were machine operators, two technical managers, and one from each of the following job
titles: maintenance engineer, method development engineer, Six Sigma black belt, line
manager, production manager and generic engineer. The interviews with Sandvik
discussed digital and analogue boards and improvement work, partly in general but also
more focused on the causes of stoppages. The interviews lasted about 45-60 minutes
each and took place over Microsoft Teams (due to COVID-19 precautions).

Before the interviews, questions were sent to the interviewees in advance, so that the
respondents could prepare. Follow-up questions and new questions were added during the
interview. All interviews were recorded and transcribed. If ambiguities arose when
transcribing the data, the interviewees were contacted again via the Microsoft Teams chat
feature. In addition, three unstructured, 60-minute interviews were also conducted, where
the purpose of the interviews was to find out more about the employee’s work.

Different sources of information, perspectives and knowledge allowed for
triangulation (Yin, 1994), with the purpose of increasing validity. Another tactic to
increase validity was to establish a trail of evidence (Yin, 1994), in the systematic
collection of data. To further increase the validity of this work, key interviewees were
given the text that summarised their interviews in order to ensure that nothing was
misinterpreted or distorted. Yin (1994) states that statistical generalisability is not
relevant for case studies, whereas analytical generalisability is a more appropriate tactic.
The interviewing of people from several different production units has also increased
generalisability to some extent.

4 Case description

Coromant sells tools and cutting services. The company employs more than 7,900 people
and owns more than 3,100 patents worldwide. SMRT employs about 15,000 and is active
in the mining and construction industry, where they deliver machines, tools, services and
technical solutions.

When the work started, Sandvik Coromant and Mevisio had just started a
collaboration with the aim of designing a digital board based on Coromant’s digital
product CoroPlus Machining Insights. Mevisio offers a digital platform built up of
several modules that can be integrated with other systems. The idea was that Mevisio
would extract data and information from the Machining Insight system and display it on
digital boards. Mevisio is a small company that offers a digital platform that delivers
digital visualisation for managers and teams in operations. The company’s customers
include both manufacturing companies and public healthcare providers. Mevisio’s boards
are always customised and are used for daily control, 5S and continuous improvement.

4.1 CoroPlus Machining Insights

CoroPlus Machining Insights is a system that collects and analyses manufacturing data in
order to improve workshop efficiency and total equipment efficiency. The system collects
information continuously from machines, where, among other things, it can show the
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distribution between operating time and downtime, and provide information about
machine stoppages. Operators can fill in reasons for why the machinery has stopped and
also categorise whether it is a planned or unplanned stop. They can then specify further
details, for example, whether it is a planned stop due to service or an unplanned stop due
to tool failure. Stoppage causes can also be automatically classified using the noise and
vibrations that the machines make. When an alarm occurs and the machine stops, it can
be programmed automatically to categorise a stop cause.

The system also includes a feature for suggestions for improvement, which is referred
to as creating a ticket. Operators can assign tickets to themselves to make themselves
responsible for performing the improvement. When creating a ticket, the following
information is required: categorisation (e.g. maintenance, operations, programming or
quality), free text comments, machine number and machine group.

Figure 1 Example of a digital board (see online version for colours)
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4.2 Improvement work at Sandvik

Because interviewees work in different departments, the methods for continuous
improvement also differ, and two different modes were detected. One of the methods is
more digital, whereas the other is primarily analogue.

4.2.1 Analogue improvement work in department 1

Every morning, the production team has a so-called pulse meeting where they examine
the current status using associated information. During the meeting, they use two
analogue boards, where, among other things, information is provided about the
improvements that are relevant, who is responsible for the action, start date, planned end
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date and the actual end date. Current PDCA cycles can also be shown on the board, along
with a graph of the number of improvements made. The procedure states that they print
the PDCA cycles on paper, which they then put up on the board. The board serves as an
overview of improvement work that is taking place right now. In addition to the pulse
meetings, at weekly improvement meetings the operators speak freely about the problems
or wishes that exist. During these meetings, they can show, among other things, an
extract of current causes of stoppage. They also have monthly meetings, where they
discuss the biggest stoppage causes in the past month. To know which machines should
be prioritised during these meetings, they classify, based on annual forecasts, which
machines are most important. Table 2 shows a summary of the meeting.

Table 2 Boards and tools for different meetings
Frequency Daily Weekly Monthly
Participants Operators Operators Production technicians
Production technicians  Production technicians Flow manager
Flow manager Flow manager Maintenance
engineers
Maintenance planners
Production-technical
manager
Plant manager
Boards and tools Pulse board Microsoft Teams Effecto
Improvement board Word One Note
Target boards Excel PowerPoint
(all analogue) Fadector Power BI

Power BI (all software)

(all software)

A problem mentioned in one of the interviews was that the operators were not
particularly involved in making improvements. This could be due to the operators feeling
monitored and due to deficiencies in information sharing. Due to shift work, not everyone
noticed when a person implemented an improvement, and those operators received no
information or feedback. They sometimes felt that nothing was happening and that it did
not matter how many suggestions they submit.

All interviewees use the same programme showing machine utilisation rate and the
identified stoppages. When a stoppage occurs, it is displayed as a deviation in the
machine time line in the programme, giving the operator the opportunity to go in and
choose a main cause, a sub-cause and then add free text comments in more detail on the
cause. This can be problematic for two reasons. The first problem is that when the
stoppage cause is analysed, it is difficult to sort among the causes and takes some time to
analyse the data. One reason is that there are only two levels of categorisation, and the
comment that the operator can make is written in free text and thus cannot be used as a
filter when searching the database. The second problem is that it is not mandatory for the
operator to fill in and classify the cause of the stoppage. This means that not all stoppages
are registered, as it is dependent on the commitment of each operator. Even when the
operator registers the stoppage in the system, the information may be insufficient. Some
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of the interviewees mentioned that they had been given goals regarding what percentage
of the stoppages they should comment, typically ranging from 80% to 90%.

4.2.2 Digital improvement work in department 2

Previously, department 2 had weekly meetings, where they gathered in front of a
whiteboard and collected suggestions for improvement as they arose. If the operators
came up with suggestions for improvement during the week, they could bring it up at the
weekly meeting. However, the number of received suggestions for improvement was
considered too few. A suggested reason was that employees felt uncomfortable speaking
in public.

Today the company uses Microsoft Forms to collect improvement suggestions. In the
production area, there are QR codes that operators can scan with their mobile phones to
open a suggestion form. In the form, the operator can choose either machine or machine
group and then describe the actual improvement proposal. It is voluntary to fill in their
names in the proposal, but employees are encouraged to do so in order to show that
someone actually wants this improvement. In some cases, the description of the
improvement may also be unclear and follow-up questions need to be asked. Following
the introduction of Microsoft Forms, the number of improvement suggestions increased
and the majority also write their names on the proposal.

The submitted answers are entered into an Excel file and are automatically entered
into the Microsoft Teams Planner as an activity. In the software, the company has
different groups for each production flow; every group has an improvement board.
Depending on what the operator has written in the improvement form, the improvement
proposal will end up in the Teams group that applies to that particular flow and for the
machine or machine group for which the improvement applies. The production technician
responsible for the machine automatically becomes responsible for the activity, but it is
usually not the same person who will actually implement the improvement.

The operators are involved in the improvement work and can be responsible for the
improvement if appointed by the production engineer. The operators only have access to
their own team group and cannot see improvement suggestions for others. Previously,
there was no automatic division of responsibilities for the activities in the planner, and
the weekly meetings were used to go through the proposals one by one and to delegate
tasks to different managers, which meant the process could take quite some time. The
process became more efficient when the production technicians automatically became
responsible for an activity and began to delegate it to a suitable employee.

Currently, weekly meetings take place in front of an 80-inch touchscreen where they
monitor progress in the improvement work. In addition to the view with the improvement
suggestions, there is a view with diagrams. One of the diagrams shows the distribution of
improvement status: not started, ongoing, late and completed. Another diagram illustrates
how many improvement suggestions there are for each machine or machine group. A
third chart shows the classification of improvements as urgent, important, medium or
low. The responsible person is also shown in a chart, where the status (not started,
ongoing and late improvements.) of tasks is shown for all individuals. The manager
responsible for delegating the improvement proposals uses this diagram to see what the
division of responsibilities currently looks like and who would be an appropriate person
to delegate a new improvement proposal to.
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Improvements may not be implemented if they are considered not feasible or to
require excessive effort for the value added. This type of prioritisation of proposals is
based on a 2x2 priority matrix, where the degree of value assumes one axis and degree of
effort assumes the other. Suggestions that require little effort and generate the greatest
value get the highest priority. The responsible manager was involved in most Teams
groups and had his own view where he could get an overview of all the improvement
proposals in the different groups.

As mentioned, it is usually not the one who submitted the improvement proposal who
will carry out the improvement because employees may avoid submitting proposals that
generate more work for themselves. An advantage to using an improvement board in
Microsoft Teams Planner is that the work is now continuous and the operators have
access to the board whenever they want via mobile phone or the computers in production
area. An interviewee mentioned that the transition to working in different places during
the COVID-19 pandemic was easier because they were already familiar with working in
the software. However, there has been a reduction in the number of improvement
proposals during the pandemic.

4.3  Advantages and disadvantages of digital and analogue boards

In the interviews, respondents had clear opinions about the advantages and disadvantages
of analogue and digital boards. Although the majority of those interviewed currently only
worked with analogue boards, they came up with opinions about what they thought could
be the effects of a digital version. The summary in Table 3 is based on the interviewees’
experiences, knowledge, thoughts and ideas.

Table 3 Relative advantages of digital and analogue boards in the case company

Advantages Disadvantages

Digital boards

Automatically updated: employees do not
need to spend time updating the board.

Increased accessibility: the board is not
attached to a physical location.

The data displayed is always based on the
same values and the same calculations.

There is an official version of the data that is
agreed upon.

The data is stored. It can then be used
retroactively for analysis and learning.

It is possible to show trends with the help of
historical data.

Data from several systems can be collected
and visualised in one place.

There may be restrictions on what and where
you can write and draw on a digital tablet.

The screen may stop working/break.

Costs more, both the purchase of the screen
and access to the support function that can
help with technical problems.

Employees identify less with the data as they
have not retrieved it themselves and added it
to the board. This can also make them
overcritical of the information and data
displayed on the board.
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Table 3
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Relative advantages of digital and analogue boards in the case company (continued)

Advantages

Disadvantages

Digital boards

The data can be broken down and examined
on site via the screen.

You can work directly on the screen.

It is possible to change which view is
currently visible on the board, with no need to
erase previous information as you would have
to do on a whiteboard.

If the digital screens are located in several
strategic locations, the digital whiteboard acts
as a fast and easy information channel.

It’s easy to create charts and graphs and thus
easy to visualise information.

Analogue boards

Easy to write and draw what and where you

want, for example on a whiteboard with a pen.

The employees identify themselves more with
the data as they have produced it and added it
to the board. This can lead to taking greater
responsibility and higher motivation to
improve things.

It is quick to get started. No previous
knowledge is required for using one
whiteboard and a pen..

Data and calculations may differ depending on
who did the calculation and then updated the
board.

An analogue board requires an employee to
update it. For example, he or she must print a
new paper/value and then go to the board to
update it.

It is easy for the employee to be unable to
complete an update or forget it.

Incorrect data may occur. Wrong numbers can
be written down and information can distorted
on the way to the board.

It is attached to a physical location.

What is written is not saved. When it is
erased, it disappears permanently.

5 Discussion

After examining both the theory and the empirical evidence, it is evident that digital and
analogue boards have both advantages and disadvantages. Meissner et al. (2018) mention
two advantages to using a digital board that contribute to saving time, confirmed by this
case study:

1 the staff do not personally have to produce the data to be displayed on the board

2 they do not need go to the board physically to update it (see also Hultin and Méhring,
2014).

Because the data usually comes from digital systems, it is a digital waste not to use a
digital board and not to integrate the systems (Nilsson et al., 2019; Sutrisno et al., 2018).
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Moreover, unnecessary movement is considered a waste (Ortiz and Park, 2011), waste
that will be reduced by an automatically updated digital board, placed in a strategic
location.

5.1 Attitudes towards the board

A negative consequence of automatically updating information, as Meissner et al. (2018)
demonstrate, is that employees may identify less with the information on the board. This
was also highly emphasised by one of the interviewees from Sandvik: employees feel
more responsible if they have personally written down an unfavourable KPI on the board,
compared to getting it served on a digital screen. Another thing to be vigilant about
mentioned by Meissner et al. (2018) and during the interviews, was that the employees
could be critical of the information and data displayed on the board when they had not
produced it themselves. To counteract these potential problems, one idea would be to
include the employees in the implementation process of the board and the decision about
which KPIs, calculations and information the board will display. This allows them to gain
an understanding of where the numbers come from and gain greater confidence in them.
This is in line with Swartling and Poksinska (2013), who state that employees’
motivation towards improvement work can be strengthened if they are given
responsibility throughout the improvement process. Designing the board together would
have the added benefits that all would agree on how values are calculated and displayed.
In an analogue board, there may be various ways of presenting data.

It is the employees who will ultimately use the board: it is irrelevant how good a
board and its functions are, if the employees are not motivated to use it. In the case
company, some employees did not fill in the reasons for every stoppage. There must
therefore be motivated employees and clear working methods for the board to be useful.
From the start, the employees should receive help and support in learning to use the new
tool. This may counteract what Parry and Turner (2007) mention as a disadvantage of
digital boards: they require some digital knowledge.

5.2 Storage and integrating with multiple systems

An advantage of digital platforms is that all information is stored and that it can be stored
in one place, as opposed to analogue whiteboards, and this saves time. Not archiving data
can reduce transparency in the company and create silos of knowledge, with only those
who present knowing where it is archived (Nilsson et al., 2019).

If the board used is digital, it is possible to connect it to the different systems so all
the information needed can be stored on the same platform (Hultin and Méahring, 2014;
Weber et al., 2017). This way staff only need to use one platform when searching for
information, which was also mentioned by Nilsson et al. (2019) Another advantage
expressed by the interviewees from Sandvik was that they could work directly in the
digital board if it is integrated with the different systems. As mentioned, the employees
lost motivation when they did not receive feedback on the improvement suggestions they
made. With all information in the same place, it would be easier to share information
about improvement activities with relevant operators, which could increase motivation.

A digital board also has a higher risk of interference than an analogue board, which
would not be affected by a power outage. This problem could be solved by using a
backup power supply. When it comes to the digital boards in this case study, another
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disadvantage and limitation is that they are largely dependent on some type of connection
to work. Often an internet connection is required in order to connect with and
synchronise with other tools and systems.

5.2 Information on the board

Despite the advantage of having large amounts of information collected and stored on
one platform, and the platform not being limited to a physical location, it is important not
to show unnecessary information just because it is possible. Meissner et al. (2018) argue
that data availability and access to a lot of information can result in too many KPIs that
do not add any value. This can lead to employees being overloaded with irrelevant and
unnecessary information. Parry and Turner (2007) mention that the advantage of an
analogue board is its limited space: staff must prioritise what is actually relevant to show.
For a digital board with its unlimited space, the problem could be solved by periodically
reviewing what information is actually used.

Even though the limited space of analogue whiteboards may be seen as an advantage,
more or larger whiteboards are still needed if the board space is simply not enough for the
required information. Although the amount of information displayed on the board could
be reduced, more boards may also be desirable because they can serve different purposes.
For example, Sandvik uses three whiteboards with different purposes: pulse meetings,
improvements and targets. The advantage of a digital board is that it can have different
views on a single screen, which was indeed considered an advantage by Sandvik. The
views can also be adapted based on the target group, e.g., different teams may want to
show different things on their own board.

In the interviews, it emerged that a disadvantage of digital boards is that there may be
restrictions on what and where you can write, draw and edit. This is easier to do on a
whiteboard, as an employee can just pick up a pen and write what and where he or she
wants. It was also mentioned that charts can be easier to create and view on a digital
board. However touchscreen keyboards can also be difficult and time consuming to use.
When using a digital board, the user is also limited by the characters offered by the
keyboard, which can be a problem when writing in some languages.

5.3 Costs

Another disadvantage of having a digital board compared to an analogue one is that it is
more expensive, as Parry and Turner (2007) mention, and this was evident in the case
study. There are costs involved in both the software and the actual digital screen. If a
digital platform like Mevisio is used, support may also be needed if problems arise with
the platform or if the company wants to make changes to the board that require some
special skills.

Although a digital board entails implementation costs, the use of the board can
contribute to reducing both costs and waste. Waste, according to Ortiz and Park (2011),
should be eliminated or at least reduced if a company wants to be more efficient, and
stoppages, waiting and unnecessary movement can be considered waste. With an
analogue board, the staff may need to wait for the necessary information until someone
updates the board during the next meeting. If the board is automatically updated, staff do
not have to wait. Alieva and von Haartman (2020) considered uncollected, unanalysed
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and unused data as digital waste. This case study found that the use of digital boards
could reduce digital waste by making data collection, data analysis and data usage easier
and more efficient compared to a traditional whiteboard.

5.4 Digitalisation during the COVID-19 pandemic

The fact that the board can be used regardless of physical location has been the most
significant advantage during the pandemic. The production department had already begun
to digitalise the improvement work and were thus well prepared. When the virus outbreak
came to be classified as a pandemic, it required all industries to start working more
digitally. While some factories completely shut down, Sandvik chose to protect critical
employees while allowing staff who can to work remotely from home. Digital boards can
play an important role in, for example, production, but also in other daily meetings.

5.5 Summary of the advantages and disadvantages with digital boards

In summary, there are both advantages and disadvantages with digital boards. Some of
these have only been found in the literature and some only in this case study, while some
were found in both. Overall, more advantages than disadvantages were found, and there
are also many advantages than disadvantages shared by the literature and the interviews
(Tables 4 and 5). Some of the identified disadvantages can be counteracted and avoided
by taking certain measures (Table 5).

Table 4 Relative advantages with digital boards

Advantage Literature iﬁg:;izl
Personnel do not need to manually fetch data v v
Is updated automatically v v
Quick and easy channel for distributing information 4
Possible to escalate (share to superiors) via the board v
Saves time v
Not tied to a physical location v v
More efficient meetings and communication v
Allows remote work 4
KPIs on the board are always based on the same calculations v
Integrates with several systems, all information in the same place v v
Can work directly on screen v
Digital archiving v v
High transparency of the production process v
Several views regardless of the size of the board v
v

Easy to create visualisations, e.g., through diagrams
Flexible design v
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Table 5 Relative disadvantages with digital boards

Disadvantages Literature i’:’ggrﬁzl couft?:rsi red
Personnel do not ‘identify’ with the information v v v
Requires digital knowledge 4 v v
Displays unnecessary information v v

Too many KPIs v v
Limitation on what you can write and draw v v
High costs v v

The screen can stop working v

6 Conclusions

The purpose of this paper was to investigate digitalised visual management, with a focus
on the relative advantages and disadvantages of digital and analogue boards in
manufacturing. We found more advantages than disadvantages with digital boards
(Tables 4 and 5). Only two disadvantages are absolute, while the other disadvantages can
be counteracted to some extent. The absolute disadvantages are costs and external
disturbances such as power outages and more frequent breakages.

In the interviews, new advantages and disadvantages not found in the literature were
discovered and examined, which is the first contribution of this paper. Moreover, no
literature was found that connected improvement boards with causes of stoppages, and
this is the second contribution. Generally, the paper contributes to the literature on how
digital technologies can be used to collect, interpret and share data for smarter decision
making, which Chiarini (2020) suggested as relevant topics for research. The findings are
highly applicable to practitioners, especially for managers considering investing in digital
boards in manufacturing, to be used for continuous improvement but also for other
production-related applications.

This paper is based on a single case study focusing on stoppage causes, and although
it covered multiple units and departments of a large engineering company, these results
cannot be fully generalised to all manufacturing companies or all contexts. However,
many of the findings were in line with the identified literature and can provide some
analytical generalisability (Yin, 1994). Many advantages and disadvantages were
identified in this paper, but some might be more important than others. The relative
importance of these advantages is an interesting area for future studies. This study did not
systematically study the impact of digital improvement boards on performance, such as
quality, productivity or the reduction of waste. Exploring and testing these effects is also
an interesting avenue for further research.
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