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Abstract: The fourth industrial revolution is changing the paradigm not only of industry, but also of society. This 

work focuses on the paper industry and how daily production meetings can be affected in this revolution. In this 

line of research, a case study was carried out with the aim of contributing to the digitalization of a daily meeting, 

on shop floor paper production unit. A diagnosis of the meeting was performed, which allowed the potential of 

digitalization to be identified, as well as the limitations of the meeting and the aspects to be improved. The causes 

of the limitations found were then identified using the 5 whys methodology. Based on the analyses carried out, 

improvement solutions were proposed regarding its content, means of information, participants and the respective 

daily board. One of the main concerns was the choice of information to have in the digital board, with greater 

emphasis on the choice of ideal KPI for the daily meeting considered as a case study. A new agenda is proposed 

for the daily meeting with the aim of the meeting to be held with the digital board and be permanently updated, 

which enables a more agile and effective daily meeting. Finally, a methodology was developed, so that other daily 

meetings in the company can be digitalized, on shop floor. The daily case study meeting was thus improved, 

verifying the requirements necessary to be subsequently digitalized. 
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1. Introduction 

One of today's challenges in companies is the 

monitoring of technological evolution. There is a 

need to take advantage of technological 

developments, given the constant increase in 

efficiency and effectiveness of processes.  

This case study follows this need and involves 

continuous improvement methodologies, which, 

being based on permanent communication between 

people, also requires an adaptation in the way of 

communicating. The study object, a daily meeting 

(DM), in the context of the paper industry, is one of 

the bases of communication in a logic of continuous 

improvement. The digital board, in this context, will 

allow the updating of information in the board would 

be automatic, and the use of alarmistic, which 

promotes a more effective and efficient meeting.  

The following main goals should be taking in 

account to respond to previous company’s needs:  

- Ensure that DM is efficient and in line with Lean 

thinking; 

- Improve the daily board through visual 

management tools, so that it is possible to turn the 

DM monitoring board into a digital one; 

- Selection of KPI that are relevant for the DM of the 

case study; 

- Development of an approach with a sequence of 

activities that allows the digitalization of support 

boards for other DM of the company, in shop floor. 

 

This document is structured as follows: 

Section 2 provides a brief review of the main 

concepts and methods related to the objectives of 

this work. In section 3, the case study is introduced 

with a small contextualization in the company. 

Section 4 provides the diagnosis to DM and 

identification of the main limitations. A root cause 

analysis is made in section 5. Section 6 proposes 

improvement solutions to make DM more efficient 

and effective. A methodology with a sequence of 

activities to apply digitalization in other DM in the 

company is develop in section 7. Finally, Section 8 

presents relevant conclusions to be considered, with 

work limitations and suggested future work. 

2. Literature Review 

According to Meissner et al. [1], the digitalization of 

procedures and tasks must always involve a 

transformation of procedures in which the value flow 

and efficiency of resource use are valued. Thus, it is 

essential to use Lean logic and continuous 

improvement before digitalization [2]. Lean 

organizes operations to maximize the flow of value 

to customers, and in turn to minimize waste [3][4]. 

Lean thinking can be defined by five fundamental 

principles, created by Womack and Jones [5]: 

specify value; identify value flow; define continuous 

flow; implement pull production; search for 

perfection. Lean thinking is inherent in Lean 

concepts and tools. Thus, a summary of Lean 

concepts and tools relevant to this work is presented, 

with a common goal: to identify and eliminate waste. 

The PDCA cycle, or Deming cycle, is a fundamental 

tool in Lean thinking. It is an iterative methodology 

aimed at achieving process improvements. The 

methodology is processed as follows: Plan - 

identification of the problem and determination of its 
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root causes; Do - development and implementation 

of containment actions, in order to solve the 

identified problem; Check - analysis of results, in 

which they are compared with the objectives; Act - 

improvement of containment actions, and 

standardization of the successful process [2][6]. 

Continuous improvement is a strategy that aims to 

achieve small improvements [6]. It is based on the 

PDCA cycle [7]. Root cause analysis is a problem-

solving methodology, which requires methods such 

as the 5 whys, and the fishbone diagram, also known 

as the Ishikawa diagram or cause and effect diagram 

[6]. The corrective actions intend to permanently 

eliminate the problem, avoiding the implementation 

of quick solutions. Finally, standardization oversees 

identifying the best practices of a process [2][8]. 

Daily Meetings 

According to Hertle et al. [9], the Darmstadt model 

is a management system, which can be considered as 

a type of PDCA cycle and is specifically adapted and 

directed to the shop floor. The objectives of this 

model considered as relevant for this work are the 

following: to analyze deviations; to define actions of 

short duration; to increase communication by 

stimulating discussion. 

Another Lean management system was identified: 

the Lean Daily Management System (LDMS) [7]. 

The system is directed to the daily work of leaders, 

that is not directed to the shop floor. However, three 

of the five elements, that compose it, are relevant for 

this work: daily meetings of work groups; Primary 

Visual Display (PVD); and Kaizen actions form, 

known as Kaizen Action Sheet (KAS) [10]. 

Although this system is not scientifically valid, it 

meets the daily practices of many companies, 

including the case study. For the same reason, the 

system was exposed in this work. 

Based on the Darmstadt model, LDMS and the rest 

of the literature found, some objectives that a DM 

intends to achieve are presented. In order to make the 

objectives more perceptible, they were divided into 

two categories: operational and cultural. 

Operational objectives are to compare the current 

state with the ideal [7][11]; to update the last minute 

news elements [11]; to focus each person on critical 

KPI [10]; to report deviations, analyze causes, and 

implement corrective actions [6]; to identify 

problems in real time [7][11]; to problem solving 

[12]; to distribute tasks to workers [6]; to expose 

problems at an early stage [12]; to ensure that 

operators are ready for the day [12]; to exchange 

information directly [13]; to exchange feedback 

among the team [13]; to collect ideas for 

improvement and implement them [11]. 

Cultural objectives are to transform a work group 

into a work team [10]; to transmit an accurate image 

of the current state to all elements [10]; to instill a 

sense of responsibility and ownership under the area 

of work, process and its functions [13][11][10]; to 

provide the basic needs of satisfaction: survival, 

power, fun, freedom and a sense of belonging [10]; 

to improving management [6]; to establishing 

leadership levels within each team [6]; to 

transmitting Lean thinking to workers [6]; to 

motivating their minds and hearts [6]; to 

encouraging continuous learning [12]; to fostering a 

constructive relationship between operators and shift 

supervisors [11]; and to strengthening trust among 

team members [11]. 

Part of the diagnosis of the case study required a 

survey of the objectives of visual management, more 

specifically of the company's daily chart. After some 

research, it was found in the literature the following 

objectives of visual management [14]: facilitate the 

visualization and understanding of the current 

situation to workers; share the direction and 

intentions of the company; connect and interconnect 

the activities of the company, in order to reach the 

customer the right value, in time, safely and 

fulfilling the cost requirements; expose critical 

results so that their meaning is clear; transmit 

transparency. 

Key Performance Indicators 

KPI must be chosen correctly, i.e., they must help to 

understand if the business is on the right track. They 

are only relevant and useful if they are properly 

organized in critical business areas [15]. Some 

authors suggest that the selection of the right KPI 

should be initiated with the definition of a strategic 

performance management approach, [15] [16][17]. 

Next, the KPI are selected according to specific 

requirements explained in detail below. Finally, the 

target for each KPI is defined.  

Regarding the strategic performance management 

approach, Kaplan and Norton [17] created the 

Balanced ScoreCard (BSC) concept that allows the 

identification, management and measurement of 

strategic objectives. The approach was created with 

four original perspectives - customer; financial; 

internal process; learning and growth - and later 

David Parmenter [16] suggested two additional 

perspectives - employee satisfaction; environment 

and community [16]. However, there are several 

authors who added different perspectives to the four 

originals, such as ethics, politics and philanthropy 

[18]. 

One of the requirements for the selection of KPI, 

adopted in this work, is the S.M.A.R.T. logic. It was 

created to ensure the effectiveness of strategic and 

operational objectives. Later, it was adapted for KPI. 

Each KPI must be validated by the five 

characteristics that represent “S.M.A.R.T.”  

[19][20]: Specific: must specify the target area for 

improvement, be clear about the state they want to 

achieve; Measurable: must be quantifiable, in order 

to measure their progress towards the objective; 

Assignable: specify the human position and 

activities to maintain their credibility, and ensure 

their measurement; Realistic: must be determined 

according to the available resources, so that it is 
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achievable; and Time-related: define a time scale, 

i.e. clarify a target date to achieve the objective. A 

KPI must meet the five criteria [19]. 

Some authors recommend selecting the KPI through 

categories [15] [16]. However, several ways of 

organizing the KPI by categories were found. 

According to Tokola et al. [21], planning, quality, 

productivity and workers are the appropriate 

categories to organize the KPI. On the other hand, 

Lindberg et al. [22] advocate planning, energy, raw 

materials, maintenance, inventory and equipment as 

categories. Smith [23] designates the categories as: 

sales, services, parts and workshop. Marr, in two of 

his publications, divides the KPI into two categories: 

workers, finance, customers, sales, processes and 

social [24], and planning, productivity, quality, 

workers, maintenance, suppliers, customers and 

environment [15]. 

Digitalization 

The combination of digitalization and lean 

manufacturing has great potential to combat the 

problems that companies currently face: the 

increased complexity of processes, the level of 

customer demand for flexibility in their orders, as 

well as increased efficiency, and productivity 

[25][26][27][28]. Digitalization is an approach that 

responds to the above-mentioned needs, such as 

increasing the dynamism and complexity of digital 

technologies [25][29]. It is considered a 

technological trend that allows an improvement in 

quality, flexibility and productivity [30]. The 

literature says that before implementing 

digitalization, companies must have implemented 

Lean thinking [1]. One of the first steps to take is to 

improve their daily meetings, according to this 

thought. As for digitalizing support boards for daily 

meetings, no publications were found on this subject. 

3. Contextualization of the case study in the 

company 

This work is applied in a paper production company. 

The DM belongs to one of the company's paper 

production units. This unit is divided into four main 

areas: paper machine 4 (PM4), coil area, mandrel 

preparation and paper disintegration. PM4 is 

composed of subareas, such as: additives, pulp 

preparation and the machine itself, also called PM4. 

The reel area contains two winders, a rewinder and a 

wrapper. In addition to fulfilling its function, the 

mandrel preparation areas are also used as a 

warehouse. The PM4 process works 24 hours a day, 

365 days a year, with three daily shifts and 5 teams 

in total. According to the hierarchical level of the 

company, the DM is located at the base of the 

pyramid. Each team has 13 operators, a coil area 

coordinator and the shift supervisor. 

4. Diagnosis of Daily Meeting 

This section follows the line of thought that was 

considered throughout the diagnosis made to DM in 

the company. This aims to contribute to understand 

the dynamics of the meeting, its limitations, in order 

to identify the root causes, and consequently propose 

solutions for improvement. In order to collect the 

necessary information, several visits were made to 

the company for one month. The diagnosis was 

carried out using data obtained from the observation 

of ten meetings and interviews with some company 

members. Then, analyses considered relevant were 

applied to the DM. The focus was on its content, 

means of information and participant’s performance. 

The dynamics of the daily board supporting DM 

were also studied. 

4.1. Daily Meeting Content  

Currently, the DM includes the following content: 

safety moment; situation on accidents and other 

safety issues; analysis of indicators and deviations; 

review of instructions for the shift; review and 

update of the execution of opportunity works and 

team tasks; update of the improvement plan. The 

first analysis was to determine whether the current 

DM content meets the objectives of a DM 

(operational and cultural) found in the literature. By 

comparing these objectives with the agenda of the 

meeting, it is possible to conclude that the cultural 

category is practically not fulfilled. From the 

analysis carried out (Table 4.1), it can be concluded 

that the operational objectives are generally present 

in the meeting agenda, except for one that refers to 

identifying problems in real time.  

Table 4.1 Compliance with the operational objectives of a 
daily meeting in relation to the content of the DM, green 
and red symbols mean "complied with" and "not complied 
with", respectively. 

Operational Objectives 

Complies 

/ Doesn’t 

comply 

Content of the 

corresponding 

agenda 

Identify problems in real 

time [7][11]  
- 

Compare the current state 

with the ideal one [7][11]  

Analyze 

indicators and 

deviations 

Manage tasks [6] 
 

Review and 

update team tasks 

Update the last minute 

news elements [11]  

Review 

instructions for 

the shift 

Troubleshoot [12] 
 

Review 

instructions for 

the shift 

Exposing problems at an 

early stage [12]  

Review and 

update 

opportunity works 

Exchange information 

directly [13]  
All of them 

Collect improvement 

ideas and implement them 

[11]  

Update 

improvement plan 

To complement this analysis, employees of the 

company were interviewed in order to analyze if 

their opinions meet the objectives of a DM. It can be 

concluded that the elements focused mainly on the 

operational category, since only one, out of four 

respondents, mentioned cultural objectives. 
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Therefore, the existence of a strategy for this 

meeting to meet the cultural objectives was not clear. 

The agreement between the objectives mentioned by 

the various elements of the company and the topics 

of the meeting is also analyzed. It appears that there 

is no topic in simultaneous agreement by all 

stakeholders. This means that the stakeholders, both 

those who deal with the DM and those from a higher 

hierarchical level, are not fully aware of the topics 

established for that meeting.  

The last analysis of the content of the meeting was 

to analyze the frequency with which a topic is 

mentioned in the meetings. It was noted that there is 

a great variability of approach to topics in each 

meeting in the five teams. Of the seven topics on the 

agenda, only four have a frequency above 50%. 

4.2. Involvement of operators in the DM 

A frequency of operator’s involvement was made 

based on the ten meetings observed. In order to 

assess performance, the following aspects were 

considered: concentration, participation and 

discussion of ideas. From the analysis carried out, 

and assuming the effectiveness of the method used, 

the following elations can be observed: the 

concentration of operators in meetings is relatively 

low, as is the discussion of ideas. Their participation 

corresponds to a higher frequency because in the end 

of each DM each operator talks about their subarea. 

Regarding the number of participants, it was noted 

that in no meeting did all the operators in the DM 

take place. Such events arise since the production 

unit cannot be in operation without the control of any 

operator. 

4.3. Information Resources 

In order to deepen the means of information used, all 

their types in the DM were analyzed. Thus, an 

analysis of the agreement between the means of 

information and the content of the meeting was 

made, and a proportion of the use of these means in 

the ten meetings observed. It was found that the vast 

amount of information available makes it difficult to 

select the most relevant means for DM. 

In order to make a comparison with the proposals for 

improvement in a final phase of the work, the current 

state of the meeting is illustrated in relation to its 

content, and the operational objectives (Table 4.2). 

Table 4.2 Current state regarding meeting content and 
operational objectives 

 

It is noted that the current status of the DM does not 

partially meet the meeting agenda, nor does it fully 

comply the objectives of a DM. 

4.4. Dynamics of the Daily Board 

This section begins by analyzing the areas of the 

board, the opinions of the company's staff, the 

frequency of use of the board and finally establishes 

a concordance between the content of the DM and 

the areas of the board. The current daily board 

(Figure 4.1) is divided into the following areas: 

5S+Safety (1); meeting standard (2); indicators map 

(3); improvements (4); accident free days indicators 

(5); PM4 design (6); production opportunity work 

(7); maintenance opportunity work (8); maintenance 

planning (9). 

 
Figure 4.1 Current daily board 

In order to understand if the current board meets the 

objectives of visual management, the elements of the 

company questioned earlier are address again in 

relation to the objective of the daily board. It was 

found that the answers of the elements of higher 

hierarchical level are much more complete than the 

ones of lower level. It is noted that only the opinion 

of the Lean Coordinator included one of the 

objectives of the visual management boards found in 

the literature. The remaining elements were directed 

more towards the areas of the board and less towards 

its objectives. On the other hand, operators did not 

know how to answer the question, so there is a big 

need for training in this area.  

The effectiveness of the board and its use was then 

assessed by the same observation method. The 

results show that although the rates of use by area are 

reduced, some time is spent on the indicators map, 

and this time refers only to the updating of the values 

and not to their supposed analysis. Opportunity work 

in production and in maintenance are often used by 

teams. 

The last analysis consisted of associating the content 

of the DM with the areas of the board. It was found 

that the following areas of the board are not 

associated with the content of the agenda: 

5S+Security, PM4 design, and maintenance 

planning. The following agenda items are not 

associated with any area of the board: security 

moment, instructions for the shift, and team tasks. 
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Therefore, the main limitations of the DM detected 

during the diagnosis are as follows: the meetings are 

inconsistent; the DM board is not appropriate to the 

agenda; the DM board is not used in its entirety; 

there is a lack of involvement by operators. 

This section included all diagnoses of DM including 

analysis about the meeting and the board, DM 

limitations setting. Next section takes care of root 

cause analysis. 

5. Root Cause Analysis 

In this subsection, the root causes of the limitations 

detected were analyzed in order to identify the most 

appropriate actions to be taken. For the root cause 

analysis, the 5 whys method was chosen [6], since 

the problems are qualitative and easy to apply. It is 

also important to note that the root causes 

determined in this subsection were discussed and 

finally confirmed in a meeting with the company. 

The first problem identified “the meetings are 

inconsistent” was analyzed. It was asked “why” 

several times until there is no more answer to the 

question. The root causes found were: there is no 

standardization in the information sources; the 

information presented don’t allow for an expeditious 

analysis; lack of adequate algorithm and automation 

of KPI calculation; lack of training of shift 

supervisors; KPI do not meet the needs of the 

production unit; summary status of non-automated 

improvements; duration of the DM too long; and no 

priority is given to the DM. 

It was done the same procedure for the other 

limitations. Therefore, the second problem “the 

board is not suited to the agenda” founded the root 

cause: purely informative areas. 

The third problem “the board is not used in its 

entirety” founded the following root causes: 

duplicate work for the shift supervisor; opportunity 

works are not intended for daily updating; and lack 

of automation in the way KPI are exposed. 

The final problem “lack of operators involvement” 

founded the root cause: lack of operators training.  

For a better organization and structuring of the root 

causes, these were organised by categories, using as 

reference the sections of the DM diagnosis: 

information resources; KPI; DM participants; DM 

organization; and daily board. 

Information Resources: There is no 

standardization in the information sources; and the 

information presented don’t allow an expeditious 

analysis. 

KPI: KPI do not meet production unit needs; lack of 

adequate algorithm and calculation automation; and 

lack of automation in the way KPI are exposed. 

DM Participants: Lack of training of shift 

supervisors and operators. 

DM Organization: Non-automated summary status 

of improvement plan; DM duration too long; and no 

priority is given to DM. 

Daily Board: Purely informative board areas; 

updating the board is duplicate work for the shift 

supervisors; and board areas are not intended for 

daily update. 

6. Proposed Solutions 

The present section consists of the study and 

determination of solutions to be proposed regarding 

the root causes found. It is divided into four parts: 

rationale of the proposed DM, selection of KPI, 

dynamics of the DM, and methodology 

development.  

6.1. Rationale for the proposed Daily Meeting 

The restructuring of DMs agenda eliminates many of 

the root causes related to its participants and its 

organization. The participants defined in the current 

DM, such as the shift supervisor and the operators, 

meet the information found in the literature. 

However, there was a need to introduce gradual or 

intensive training, depending on the priorities of 

their superiors, for shift supervisors and operators of 

all teams. 

The content of the proposed DM is intended to make 

the DM more effective, having been taken into 

account the needs of the production unit (Figure 

6.1), and the meetings attended by the company and 

all the analyses carried out in the previous section. 

The proposed content includes some topics of the 

current content, such as the safety moment, analysis 

of KPI and deviations, shift tasks and a summary 

status of improvements. However, they are only 

similar in some points and their approach is 

different, as will be explained in dynamics of the 

DM. The remaining topics have been added in order 

to ensure the improvement of the limitations found. 

The attendance register was created because DM 

was not given priority. The KAS system was 

proposed to be addressed in the DM, so that the 

suggestion of improvements can be potentiated, only 

when there is a need to do so. 

 
Figure 6.1 Current DM content compared to the proposed 
content 

Regarding the DM schedule, one of the root causes 

detected was that the duration sometimes becomes 

too long, e.g., when it was sometimes 30 minutes 

long. Therefore, a maximum duration of 10 minutes 

is suggested, with the aim of making the meeting as 

brief as possible for the process to continue to be a 

priority. 

As an additional suggestion, prior preparation by the 

shift supervisor regarding DM is recommended. This 

Current Content

• Safety moment

• Accidents and other safety 
issues

• Analyse KPI and 
variances

• Review instructions for 
the shift

• Review and update 
execution of opportunity 
works and team tasks

• Update improvement plan

Proposed Content

• Attendance register 

• Safety moment

• Analyse KPI and 
variances

• Work plan 

• Maintenance planning 

• Shift tasks 

• Action Plan

• Summary status of 
improvements 

• KAS System
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recommendation serves as a reduction in the 

duration of the DM, since prior preparation avoids 

hesitation on the part of the shift supervisor, and a 

consequent saving of time. 

An analysis was performed to see if the proposed 

content of the DM meets all the operational 

objectives found in the literature review (Table 6.1). 

This proves that all operational objectives are met by 

the proposed DM. 

Table 6.1 Verification of compliance with the operational 
objectives, according to the proposed content of the DM; 
the green and red symbols mean "complied with" and 
"not complied with", respectively. 

Operational Objectives 
Complies / 

Doesn’t comply 

Identify problems in real time [7][11] 
 

Compare the current state with the ideal 

one [7][11]  

Manage tasks [6] 
 

Update the last minute news elements 

[11]  

Troubleshoot [12] 
 

Exposing problems at an early stage [12] 
 

Exchange information directly [13] 
 

Collect improvement ideas and 

implement them [11]  

 

6.2. Digital Board 

In this work, the concept of digital board will be 

defined as a daily board with all the relevant areas 

for the success of DM, in a digital format. In order 

to ensure a good perception of the functioning of the 

digital board, the information included in the board 

will have three levels of priority and visualization: 

- Level 1: the information belonging to this level 

represents the first layer of information in the board, 

i.e. it corresponds to information displayed without 

any user participation. This type of information is 

made up of two aspects: i) the primary display of 

digital board (PDDB), which contains all the 

information discussed during the DM; and ii) 

alarmist, which, although not permanently on the 

board, consists of warnings and information that 

appear in the PDDB automatically, without the need 

for user participation for such. This is top priority 

information, in the sense that its approach in DM is 

mandatory.  

- Level 2: information corresponding to the second 

layer of the digital board. It consists of two aspects: 

i) expansion of a PDDB area, after a selection by the 

user; ii) it consists of obtaining detailed information 

about the PDDB area (by selecting one of the graphs 

or areas displayed in i)).  

- Level 3: information of low priority, but which 

must exist as a complement, for situations of 

consultation, or infrequent use of specific 

documents, or even of direct search for information 

that is not easily found through various expansions 

from the PDDB.  

The digital board is defined by the set of these three 

levels. Its use during the DM is attributed to the shift 

supervisor, although operators also have the capacity 

to do so. With this there is a time saving, and 

unnecessary confusion is avoided due to the high 

number of operators compared to the only shift 

supervisor present in the DM. The suggested PDDB 

was based on the proposed content, which included 

all agenda items. In the top right corner of the PDDB 

there is a menu button that allows access to all 

information with priority level 3. 

6.3. Key Performance Indicators Selection 

This subsection addresses one of the most important 

issues in a DM, and one of the main objectives of 

this work, the selection of KPI. This selection will 

eliminate the root causes of the "KPI" category. 

According to the information found in the literature, 

the selection of successful KPI is carried out in three 

steps: strategic performance management approach; 

KPI selection; and target value definition. However, 

this case study does not intend to create an entirely 

new approach, but rather to adapt the existing one 

[15]. This approach is divided into two parts: 

1. Adaptation of the company's current KPI, with the 

analysis of the suitability of the KPI in relation to its 

objective; and with the verification of the 

S.M.A.R.T. logic, in which, unlike an objective, a 

KPI must comply with the five characteristics, as 

described in the literature [19].  

2. Addition of KPI, in order to comply with both the 

perspectives of the strategic performance 

management approach and the KPI organization 

categories, as found in the literature. 

6.3.1. Adaptation of the company's current KPI 

For this work, the strategic performance 

management approach adopted as a reference was 

the BSC, reviewed in the literature. The case study 

is located, according to the hierarchical level, at level 

0, i.e., the DM is affected by the mission and strategy 

only indirectly, since it is a meeting at the shop floor 

level. Therefore, the objectives chosen by the 

company, as well as its KPI, were collected for 

review. This is followed by the analyses and 

respective adaptations, in which they were carried 

out for each of the company's current KPI (Table 

6.2). 
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Table 6.2  Adaptation of the company's current KPI 

Operational Objective Current company KPI S.M.A.R.T.? 
Fit for 

purpose? 
Adapted KPI 

Be proactive in the fight against accidents, giving 

clear guidelines that safety comes first and 

supporting its teams in the implementation of their 

annual programmes. 

Number of accidents 
  

Number of 

incidents (NI) 

Meet and enforce quality specifications of 

manufactured products ensuring that no defective 

products are shipped to customers. 

Number of complaints paper 
  

Weighted 

customer 

satisfaction índex 

(WCSI) 

Performance rate 

(PR) 

Contribute to implement in the area of its 

responsibility the application of the 4th S within the 

scope of the 5S+Security programme. 

Number of areas with at 

least level 4S in the area for 

which it is coordinator (4S)   
- 

Contribute to the implementation of Lean System in 

the area of your responsibility. 

Level (N1 to N3) committed 

to sustainable 

implementation in your team 

and area of responsibility 

(LS) 

  
- 

Be vigilant with regard to the results of quality 

measurements of the products manufactured, alerting 

the various persons responsible for the daily 

deviations, giving recommendations regarding the 

actions to be taken in the event of deviations. 

Average downtime 
  Cost of paper 

waste (CPW) 
Number of breaks 

  

Be proactive in proposing improvement actions, 

documented and detailed, accepted for 

implementation; implement a defined development 

plan, committed to management 

- 
  

Improvement 

status índex 

(EISI) 

6.3.2. Addition of Key Performance Indicators 

 

After reviewing the company's current KPI, and 

making the necessary adaptations, the literature 

states that it is necessary to consider the perspectives 

of the BSC, the strategic performance management 

approach adopted in this work. Although it is a 

matter of KPI directed to the bottom of the pyramid, 

and the BSC is directed to the organizational top 

management, it is essential that these encompass all 

the perspectives of the BSC. According to the 

literature, there are several authors proposing several 

additional perspectives, in addition to the four 

original ones. therefore, two additional perspectives 

were chosen that best fit the case study: worker 

satisfaction, and environment and community [16]. 

In addition, KPI can be organized into several 

categories for more careful and complete selection. 

These categories are not universal for most of the 

authors. Therefore, a set of categories was adopted 

that best fits the case study [21], according to the 

literature and opinions of the company's employees: 

planning, quality, productivity, costs and workers. 

Thus, the adopted KPI associated with the selected 

categories, as well as the six perspectives of the BSC 

(Table 6.3), are followed. It was found that only the 

two perspectives of the BSC corresponding to 

employee satisfaction, and environment and 

community were not met. Thus, two additional KPI 

will be proposed to ensure compliance with the two 

mentioned perspectives. 

 

 

Table 6.3 Association of KPI adapted to the categories and 
perspectives of the BSC 

 

Adapted KPI Complies 

/ doesn’t 

comply 
NI WCSI PR 4S LS CPW EISI 

B
a
la

n
c
e
d

 S
c
o
r
e
c
a

r
d

 

p
e
r
sp

e
c
ti

v
e
s 

Financial - - - - - ● - ✓ 

Costumer - ● - - - - - ✓ 

Internal 

Processes 
- - ● - - - - ✓ 

Learning 

and growth 
● - - ● ● - ● ✓ 

Employee 

Satisfaction 
- - - - - - -  

Environment 

and 

Community 

- - - - - - -  

C
a
te

g
o
r
ie

s 

Planning - - ● - - - - ✓ 

Quality - ● - - - - - ✓ 

Productivity - - ● - - - - ✓ 

Costs - - - - - ● - ✓ 

Employees ● - - ● - - - ✓ 

 

The KPI proposed for employee satisfaction is the 

level of employee satisfaction, which in a simple 

way indicates whether workers are satisfied and 

fulfil their wishes and needs at work. This KPI is 

recommended by some authors, with examples of 

successful applicability in companies [24][16]. 

The proposed additional KPI, to enforce the 

environment and community perspective, was 

selected based on the reality perceived during the 

internship at the company and conversations with its 

employees. Therefore, the adoption of chemical 

consumption as a KPI related to this perspective is 

proposed. Thus, the list of proposed KPI fulfils the 

six BSC perspectives, as well as the previously 
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successfully verified categories. To conclude the 

selection of KPI, the mode of exposure of each KPI 

(Figure 6.2) is presented. It should be noted that the 

improvement KPI is the only one that does not 

belong to the area of the KPI in the board. It belongs 

to the status of improvements (level 2) and not to the 

analysis of KPI. 

6.4. Dynamics of the Daily Meeting 

This subsection begins by presenting the dynamics 

of DM with its proposed content and the information 

at priority levels 1 and 2. As well this type of 

information is accessed in the digital board. It also 

presents priority level 3 information and its access 

modes from the board. The aim will be to eliminate 

the root causes belonging to the categories 

"information resources" and "DM organization". 

6.4.1. Level 1 and 2 Priority Information 

Attendance register: solution found for the root 

causes "DM duration too long" and "DM is not given 

priority". For the second root cause it is proposed 

two DM instead one per shift. This topic is addressed 

through a biometric reader, illustrated in the lower 

right corner of the PDDB. The reader recognizes the 

participants' fingerprints and registers their presence. 

The purpose of this topic is to facilitate the shift 

supervisor's task of transmitting RD information to 

the absent participants. 

Safety moment matches the topic of DM's current 

agenda in the company but differs in its approach. 

The slides would be read by operators before DM.  

During the meeting this topic is addressed through a 

digital and online learning platform (level 2), in 

which participants answer questions regarding the 

slides read by them using the platform. 

Analysis of KPI and variances: KPI shall be 

updated automatically by the digital switchboard, 

with the frequency of each specific update and last 

updated log. The PDDB area containing the KPI can 

be expanded (level 2). In addition, it is possible to 

open any exposed KPI so that detailed information 

can appear for proper analysis. The expanded KPI 

window contains an options icon in the upper right 

corner that offers various options, such as adding 

problem solving, in which the recorded action is 

saved in the PDDB area of shift tasks, or querying 

histories, changing target value, and adding notes. 

Work plan: This topic includes two subtopics: 

maintenance planning, which belongs to the 

company's current DM, and shift tasks. While shift 

tasks are included in the PDDB, maintenance 

planning comes in the form of a weekly alarm, since 

it is the frequency of updating and need for 

consultation. Shift tasks would be addressed through 

an online job management platform and would be 

exposed in the PDDB. The states of the tasks are 

illustrated at the top of the area. The tasks are 

represented by a card with the name and time of 

update. The tasks assigned to each subarea are 

differentiated by colors, in which tasks in the coil 

area are grey and in PM4 are black. There is a top 

priority line, in which shift tasks with an immediate 

execution requirement must be recorded through the 

card, above the top priority line. In addition, each 

card can be expanded with all task details (level 2). 

Action plan: Currently, the improvement plan is 

divided into two parts: discussion of ideas, and 

execution of the improvement. Both the discussion 

of ideas and the execution of improvements are not 

part of the scope of DM.  Therefore, the suggested 

solution to adapt this topic consists of the action plan 

divided into two parts: summarized improvement 

status; and KAS system [10]. The first part aims to 

inform the participants of the DM, in a summarized 

way, about the improvement actions that are being 

executed in their daily work area. The progress 

report would only be of an informative nature for 

DM participants. It should be noted that the area of 

the PDDB "current status of improvements" is the 

only one that is not responsible for updating the shift 

supervisor. This area of the PDDB should be 

expanded for improvement actions to be visualized. 

This is level 2 information, in which the list of 

ongoing improvements appears and the state in 

which each one is currently located. The second part 

of the action plan, KAS system [10], appears in the 

PDDB only as an indication of the subtopic. 

Therefore, the entire procedure of the KAS system 

belongs to level 2 information. 

 

Figure 6.2 Exposure mode of selected KPI 
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Considering the proposed content for DM, the 

PDDB is followed (Figure 6.3). 

 
Figure 6.3 Primary Display of Digital Board 

6.4.2. Level 3 Priority Information 

This type of information is the most diversified, 

being considered the most versatile. The only way to 

access this information is through the menu button, 

located in the top right corner of the PDDB. By 

selecting on the menu button, the shift supervisor 

displays several sections in order to improve the 

organization of all existing documents. In addition to 

the sections, there is a search field in which the shift 

supervisor just types the name of the document you 

want to consult, or even keywords. The sections are 

organized as follows: formative documents; 

maintenance; specific histories; and agendas / 

calendars. 

7. Methodology Development 

A methodology was created that generalizes the path 

to be followed for other DM in the company to be 

digitalized in the context of the shop floor.  

1. Contextualization of the DM: with the definition 

of the process and characterization of the production 

unit. The subareas of the unit are defined, and the 

boundaries of the process are also delineated. 

2. Identification of the needs to adapt the current 

agenda to daily digital meeting agenda (DDMA): 

at this stage the current situation of the meeting is 

measured, in which the current agenda of the 

meeting is collected with the opening hours, 

participants and content. All the data collected is 

checked and the quality of the data analysed. The 

current agenda is compared with the DDMA and the 

adaptations to be made to adopt the DDMA are 

determined, considering the defined process.  

3. KPI selection and preparation: KPI selection 

should be implemented in two steps: adapting the 

current DM KPIs; and adding KPIs. Adaptation is 

established through its operational objectives 

assigned by top management. Each KPI is analyzed 

through S.M.A.R.T. logic and suitability for its 

purpose. Finally, KPIs are added in order to fulfil the 

six perspectives of the BSC, and the five categories 

of KPI organization, as in Table 6.3. Each KPI should 

be defined based on the structure found in the 

literature and the respective source of information.  

4. Preparation of the digital board: based on the 

digital board, it is adapted according to the DM 

process. It must contain the content of the DM 

adapted in 2. and the three levels of priority, in 

relation to the information used. At this stage, the 

network of connections between the digital board 

and the integrated systems of the company is 

established. 

5. Implementation / Validation: the proposed 

solutions are implemented, through a meeting 

simulation. Thus, the dynamics of the meeting and 

the connection of the meeting with the digital board 

are validated. 

8. Review: The entire methodology and respective 

results are reviewed so that they can be adapted later, 

ensuring continuous improvement. 

One of the great advantages of this methodology is 

that it already includes Lean thinking, thus avoiding 

an additional concern for the company to verify if 

DM is Lean. 

8. Conclusions and Future Work 

This work arose from a challenge requested by the 

company of the case study which consisted in taking 

the first steps so that the DM could be digitalized in 

a future work. According to literature, before 

implementing digitalization, it is necessary to fulfil 

some requirements, so that digitalization does not 

become a failure for companies. These requirements 

were transformed into objectives of this work, 

mentioned in the first section. And all these 

objectives were fulfilled with distinction. The 

proposed DM meets the objectives found in the 

literature, as well as ensuring an effective 

transmission of information, with updated data, and 

a dynamic and interactive approach to topics. The 

proposed digital board has the advantage of being 

fed by the company's integrated systems, with a 

permanent update, warnings and key notifications to 

maximize DM efficiency. It will create a healthy 

competitiveness between the production unit teams. 

The teams would have the possibility of consulting 

the current and complete performance of other 

teams, in previous DM, and in turn, a healthy 

competition between teams would emerge.  Apart 

from competitiveness, the digital board would create 

a broad base, in which the exchange of knowledge 

and experience between teams is stimulated and 

valued, so that the production unit surpasses itself.  

As future works, it is suggested to validate the 

proposed solutions in the case study, as well as to 

implement the methodology developed in the 

company. Finally, it would be interesting to start a 

study of the cultural impact in the company, after 

these implementations. It’s aim would be to realize 

if there is resistance to change on the part of 

employees, and if there is any cultural change 

regarding their Lean thinking. 
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