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Purpose: Main aims of research is to create and present the concept of using a spreadsheet to 5 

create a tool supporting the assessment of significance of causes in accordance with the 6 

principles of the Suzuki ABCD method.  7 

Design/methodology/approach: The ABCD method itself was discussed first. Based on the 8 

literature research, several different variants have been identified. One chosen option has been 9 

described in more detail. A support tool has been proposed for this option. Its structure was 10 

discussed. The two main elements of the tool are presented in detail, including the workbook, 11 

in which the assessment is performed, and the aggregate workbook. Solutions used to support 12 

individual significance assessments and solutions for the automatic generation of required 13 

summaries were presented and discussed. 14 

Findings: The presented solution shows that the spreadsheet can be treated as a sufficient 15 

environment to create a tool supporting the Suzuki ABCD analysis. The assumed functionality 16 

of the tool can be obtained without the need to register macros or create code in any 17 

programming language. 18 

Practical implications: The presented solution can be used when applying the Suzuki ABCD 19 

method in practice. 20 

Originality/value: The described concept is an original solution created by the author. 21 

Keywords: assessment of significance of causes, improvement of information processes, 22 

quality management, spreadsheet 23 

Category of the paper: Conceptual and technical paper 24 

1. Introduction  25 

At present, it is difficult to imagine the functioning of any organisation without using more 26 

or less complex IT tools supporting various areas of its activity. The solutions used include both 27 

extensive and very advanced systems integrating many different functional areas, as well as 28 

much smaller and simpler tools developed to support specific processes, methods and analyses. 29 

The tools used can be both bought on the market and manufactured independently within the 30 

organisation. Spreadsheets are a very convenient platform for creating your own IT solutions. 31 
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They are known and widely used in almost every company. Many literature positions widely 1 

discuss their structure and how to use individual mechanisms or functions. In many literature 2 

positions, you can also find a proposal to use this group of tools to solve specific problems in 3 

the enterprise. The concepts of using spreadsheets in the areas of controlling, accounting and 4 

financial analysis are proposed (Carlberg, 2009; Jackson, and Staunton, 2004; Niezgodziński, 5 

2000; Szczęśniak, and Wolniak, 2016; Winston, 2011), in the areas of marketing and sales 6 

(Carlberg, 2009; Wilczewski, and Wrzód 2008; Flanczewski, 2010), in the scope of work time 7 

scheduling (Szczęśniak, 2010a; Zasadzień et al., 2017) and in the field of quality management 8 

(Knight, 2006; Szczęśniak, 2010b; Szczęśniak, and Molenda, 2013). The last of the mentioned 9 

areas includes the ABCD method, for which the concept of support using a tool created in  10 

a spreadsheet is discussed later in this article. 11 

2. The ABCD method 12 

The ABCD method, also known as the Suzuki method, is a relatively simple method that 13 

allows for determining the significance of specific causes of a particular problem. A condition 14 

for its successful application is to have a team of experts who know the analysed issue well 15 

enough. Carrying out the entire analysis assumes the implementation of a number of steps.  16 

First, it is necessary to precisely identify the causes that will be subject to the significance 17 

assessment. In the second step, each member of the expert team must individually assess the 18 

significance of individual causes on a properly prepared evaluation form. After the assessment, 19 

based on all individual results, an aggregate summary is created, based on which the rank 20 

indicator determining its significance is calculated for each of the causes. In the last step,  21 

a summary is prepared, in which all the causes are arranged, based on the significance 22 

determined for them.  23 

There are various concepts in the literature regarding the way in which the assessment of 24 

the significance of causes should be expressed. Both Łańcucki (Łańcucki, 2003) and Łuczak 25 

(Łuczak, 2007) propose to use for this purpose a scale from 1 to 10, where the value of 1 means 26 

the most important cause and the value of 10 means the least significant cause. Normally, during 27 

the assessment, each person must assign to each of the causes an assessment determining its 28 

significance. These authors also mention another practicable approach, according to which each 29 

person chooses the 10 most significant causes and assigns them numbers from 1 to 10.  30 

In this approach, in individual assessment, each number can only be assigned once to one 31 

selected cause. Miller (Miller, 2011) also proposes a 10 degree scale, in which case the most 32 

significant cause is assigned the value 10 and the least significant cause is 1. A 10 degree scale 33 

is proposed here, as the most commonly used scale. Therefore, it is also permissible to use  34 

a different scale. The 6 degree scale is used in the Cholewa-Wójcik study (Cholewa-Wójcik, 35 
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2014). A grade of 5 is assigned here for the most, and a grade of 0 for the least important.  1 

As you can see, it is possible to identify several variants of the ABCD method that differ from 2 

each other: 3 

 range of the scale used (A – scale from 1 to 10, B – other scale), 4 

 determination of the highest and lowest significance (1 – the lowest value means the 5 

highest significance, 2 the lowest value means the least significant), 6 

 assigning grades to all or only selected causes (a – grades assigned to all causes,  7 

b – grades assigned to selected arranged causes). 8 

A proposal for various variants of the ABCD method is presented in Table 1. 9 

Table 1. 10 
Variants of the ABCD method 11 

 

Range of the scale 

A B 

Determination of significance 

1 2 1 2 

Assigning grades 
a A1a A2a B1a B2a 

b A1b A2b B1b B2b 

 12 

The rest of the article focuses on Variant A1a. This option uses a 10 point grade scale,  13 

each team member must assign a grade to each cause, and the highest significance is expressed 14 

by grade 1. Individual assessment of the reasons is carried out using forms, the layout of which 15 

may be consistent with the layout presented in Table 2. 16 

Table 2. 17 
An example form for individual assessment of the significance of causes 18 

Cause The rank (meaning) of the cause Comments 

Series Name 1 2 3 4 5 6 7 8 9 10 

             

             
Source: Łańcucki, J. (2003). Podstawy kompleksowego zarządzania jakością TQM. 19 

The assessment of the significance of a given cause is made by placing a specific symbol  20 

in the cell at the intersection of the row, in which the given cause is located, and the column  21 

in which the assessment is located. After individual assessments, an aggregate summary of 22 

results is created. The layout of the summary may be consistent with the layout presented in 23 

Table 3. 24 

  25 
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Table 3. 1 

Sample aggregate summary of results 2 

Cause The rank (meaning) of the cause 

C
o
r
re

c
te

d
 

su
m

 o
f 

m
e
a
n

in
g
s 

N
u

m
b

e
r
 o

f 

u
n

sp
e
c
if

ie
d

 

r
e
sp

o
n

se
s 

R
a
n

k
 

in
d

ic
a
to

r 

R
a
n

k
 

S
e
r
ie

s 

N
a
m

e 

1 2 3 4 5 6 7 8 9 10 

A no crew training  2 4 3 1      26 8 3.25 2 

B 

poor organisation of work 

when implementing the 
system 

1 4 3 2       21 8 2.625 1 

C 
too complex system of 

documentation 
  1 2 3 3 1    41 8 5.125 3 

Source: Łańcucki, J. (2003). Podstawy kompleksowego zarządzania jakością TQM. 3 

In this table, first of all, for each cause, it is determined how many times the individual 4 

numbers indicating the rank of the cause appeared in individual assessments. For example,  5 

the number 4 in the cell, at the intersection of the column with the score 2 and the row with the 6 

cause B, means that – among all assessors – the grade 2 for the cause B occurred 4 times.  7 

In the next step, the corrected sum of meanings is calculated for each cause. It is calculated as 8 

the sum of the products of individual grades and the number of their occurrences, with two 9 

extreme grades omitted. An example of the corrected sum of meanings for cause B is:  10 

2x4 + 3x3 + 4x1 = 21. One grade of 1 and one grade of 4 are omitted from the calculation.  11 

The rank indicator is calculated based on the corrected sum of meanings. This indicator is the 12 

quotient of the corrected sum of meanings by the number of unspecified responses. On its basis, 13 

the final significance of each of the causes is determined. The lower the rank indicator, the more 14 

important the given cause. In the last step, all causes are arranged based on the significance 15 

determined, so as to obtain a summary in accordance with Table 4. 16 

Table 4. 17 
Sample arranged aggregate summary of results 18 

Cause The rank (meaning) of the cause 
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1 2 3 4 5 6 7 8 9 10 

B 

poor organisation of work 

when implementing the 

system 

1 4 3 2       21 8 2.625 1 

A no crew training  2 4 3 1      26 8 3.25 2 

C 
too complex system of 

documentation 
  1 2 3 3 1    41 8 5.125 3 

Source: own study based on Łańcucki, J. (2003). Podstawy kompleksowego zarządzania jakością TQM. 19 

  20 
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The ABCD method is mainly presented as a method to arrange the causes. This approach 1 

can also be used in other areas, such as determining the significance of customer requirements 2 

(Knop, 2016) and their needs (Cholewa-Wójcik, 2014). Nothing stands in the way of it 3 

assessing the significance of product features and purposes. Due to the universality of the 4 

method later in the study, in relation to the subject of assessment of the significance, the concept 5 

element will be used instead of the concept cause. 6 

3. Construction of the tool  7 

The tool created to support the ABCD method consists of two spreadsheet workbooks.  8 

The first of these is a form filled in by persons participating in the assessment of the significance 9 

of individual elements. Each of the assessors makes an assessment in their file. The second is  10 

a summary file, in which all data is collected and in which the results of the analysis are 11 

generated. It was assumed, that the tool can include a maximum of 30 elements, the significance 12 

of which can be assessed by a maximum of 100 people. 13 

3.1. Workbook – form 14 

The workbook that acts as a form contains one worksheet named “FORM”. The layout of 15 

cells in this worksheet is as shown in Figure 1. 16 

 17 

Figure 1. The layout of cells in the FORM worksheet. 18 

There are defined names of graded elements in this worksheet in range B3:B32,  19 

and the assessor should enter their name in cell A3, after which they should assess individual 20 

elements by entering “x” in the appropriate cell of range C3:L32. 21 

This form uses solutions that verify the correctness of its completion. As part of these 22 

solutions, auxiliary columns have been added. Their arrangement with the formulas used is 23 

presented in Figure 2. 24 
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 1 

Figure 2. Auxiliary column and formula solutions that verify the correctness of completing the form. 2 

The auxiliary columns C1 and C2 contain formulas that verify, whether in the B3:B32 3 

range, the names of the elements taken into account in the analysis were entered without leaving 4 

any gaps. The FA1 formula checks how many element names appear in subsequent rows of the 5 

assumed range. If there are any names in these rows and, at the same time, no name has been 6 

entered in the current row, the FA2 function returns a value of 1, indicating that there is a gap 7 

in the given row. Cells that create a gap are filled in red using conditional formatting. 8 

Columns C3, C4, C5 contain formulas that verify the correct number of “x” values for 9 

individual elements. In the event that the element name is not entered in a given row, no value 10 

“x” should be entered in it. If such a value appears, it is identified by the formula FA4,  11 

which, in this case, returns the value of 1 in column C4. Regardless of the element name entered,  12 

no more than one “x” value may be present per row. In the event of such a situation,  13 

this is identified by returning 1 by the FA5 formula. Based on the values from the C4 and C5 14 

auxiliary columns, rows containing incorrectly entered “x” values are highlighted in red using 15 

conditional formatting. 16 

In addition, to facilitate the completion of the form, the formula FA6 in column C6, 17 

returning the value 1, identifies the rows in which the value “x” should not be entered.  18 

This is the case when no element name is entered in these rows or the value “x” has already 19 
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been entered in them. These rows are filled in grey using conditional formatting. Rows, in which 1 

subsequent “x” values can be entered, remain filled in white.  2 

The “FORM” worksheet also uses conditional formatting to highlight the red A3 cell  3 

in a situation where the surname and first name of the assessor are not entered. Additionally, 4 

using the data validation mechanism, the values possible to enter in the C3:L32 range were 5 

limited so that only the value “x” was entered in it. 6 

3.2. Aggregate Workbook 7 

Data from forms is collected and analysed in an aggregate workbook. There are three 8 

worksheets in it: FORM_ALL, RESULTS and RESULTS_O. Grades obtained from persons 9 

participating in the analysis are copied to the FORM_ALL worksheet. Based on them,  10 

the rankings for individual elements are determined in the RESULTS worksheet, and the final 11 

summary is generated on their basis. The general diagram of the worksheets and the links 12 

between them are presented in Figure 3. 13 

 14 

Figure 3. Links between worksheets in an aggregate workbook. 15 

In step 1, it is necessary to determine the number of individual responses for each  16 

of the analysed elements and to determine the arrangement index based on them. To this end, 17 

auxiliary cells have been added to both the FORM_ALL worksheet and the RESULTS 18 

worksheet. The auxiliary table T1 used in the FORM_ALL worksheet is presented in Figure 4.  19 

 20 

Figure 4. Auxiliary table in worksheet FORM_ALL. 21 

  22 
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Each cell in this table is linked to the corresponding cell in range C3:C3002. If, in this range, 1 

in one of the cells there is a grading symbol, in the auxiliary table, a code containing the name 2 

of the element and the assigned grade is generated in the corresponding cell. This code is used 3 

by the formula found in the RESULTS worksheet. The cells of this worksheet of summary 4 

results, assumed in the ABCD method, as well as the columns and auxiliary table added together 5 

with the formulas used in them, are presented in Figure 5. 6 

 7 

Figure 5. The layout of cells and formulas used during step 1 in the RESULTS worksheet. 8 

Based on the code generated in Table T1, located in range B3:K32, the FC1 formula 9 

determines the number of individual grades assigned to each element. In the T2 auxiliary table, 10 

each row creates an aggregate of grades that have been assigned to the current element at least 11 

once. On its basis, the maximum grade and the minimum grade are identified in auxiliary 12 

columns C7 and C8. Based on these quantities, the corrected sum of meanings, corrected 13 

number of responses, rank indicator and rank are determined in columns CS, NR, RI and R. 14 

The summary prepared in this way includes all quantities assumed in the ABCD method. 15 

In step 2, it is necessary to arrange the elements based on the determined rank values.  16 

To implement this step, a solution proposed in the literature for automatic data sorting was used 17 

(Szczęśniak, 2007; Szczęśniak 2010b). Auxiliary columns have been added in both the 18 

RESULTS worksheet and the RESULTS_O worksheet. The columns used in the RESULTS 19 

worksheet are shown in Figure 6. 20 
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 1 

Figure 6. Auxiliary columns and formulas used during step 2 in the RESULTS worksheet. 2 

The basis for arranging all assessed items is the determined rank value in the R column.  3 

In order to move individual elements to specific rows of an arranged structure, a number should 4 

be generated next to each of them, indicating the number of the arranged structure row, to which 5 

the given element should be moved. The rank could be treated as such a number, were it not for 6 

the fact that its values can be repeated for several different assessed elements. In relation to the 7 

above, it is necessary to determine the corrected rank, calculated in a way that guarantees its 8 

uniqueness for each of the elements. For this purpose, in column C9, the formula FD1 returns 9 

a number specifying the number of times the current rank value appears in column R in the 10 

range of rows from 3 to the current. Using the value from the C9 column, the FD2 formula 11 

returns the corrected rank value in the C10 column. The layout of cells and formulas in the 12 

RESULTS_O worksheet is presented in Figure 7. 13 

 14 

Figure 7. Cells and formulas in the RESULTS_O worksheet. 15 

In this worksheet, the first thing to determine in column C11 is the row number, in which 16 

the RESULTS worksheet has the element that should appear in the current arranged row.  17 

On this basis, the FE2 formula retrieves the appropriate name of the assessed element from the 18 

RESULTS worksheet. Remaining values are retrieved using analogous formulas. In this way, 19 

the final summary of elements is generated along with all the values calculated in the ABCD 20 

method. 21 

  22 
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4. Conclusions 1 

The presented solution shows that the spreadsheet can be treated as a sufficient environment 2 

to create a tool supporting the Suzuki ABCD analysis. The described tool has been divided into 3 

two parts. The first one supports the process of individual assessment of the significance of 4 

individual elements. The second one allows easy collection of all obtained responses and 5 

automatic generating of reports assumed in the ABCD analysis. When carrying out the analysis, 6 

it is necessary to select one person to coordinate its course. After identifying the elements to be 7 

assessed, the person must prepare a workbook containing the FORM worksheet and place it in 8 

a space accessible to all other people. Each assessor downloads a prepared workbook, carries 9 

out the assessment of significance, and then saves the file under its unique name. After all 10 

assessors have completed the assessment, the coordinator copies the results to the FORM_ALL 11 

worksheet of the aggregate workbook. Based on copied results, both summaries assumed in the 12 

analysis are automatically generated. 13 

A relatively small range of built-in functions and elements of the spreadsheet were used to 14 

create the presented data-automating tool. This includes elements, such as conditional 15 

formatting and data validation, as well as functions, such as: COUNTA(), IF(), AND(), 16 

COUNTIF(), OR(), CONCATENATE(), SUMPRODUCT(), MIN(), MAX(), SUM(), 17 

RANK(), IFERROR(), MATCH(), INDEX(), ROW(). The assumed functionality of the tool 18 

was obtained without the need to register macros or create code in any programming language. 19 

Adding this element would improve the proposed solution. One area that could be improved by 20 

using VBA code is the process of transferring results from individual workbooks to an 21 

aggregate workbook. 22 
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