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Changes of the first three types are relatively easy to implement however, changes 

in attitudes can prove to be a little more difficult. Through the methodology, 

people are encouraged to look at their situation differently and by this new 

understanding gained, it is possible to influence the required changes in attitude. 

STAGE 1 
The Problem Situation 

Unstructured 

STAGE 7 1m plem entation of 
Changes 

ST AGE 6 

Agenda List of 
Iss u e s. 

Debate with Role 

STAGE 2 

ST AGE 3 

The Situation Analysed 

- RICH PiCtURE 

- ISSUES 

- PRIMARY TASKS 

Relevant System Labels 
and Root Definitions 

P Jay e rs. 

~--------
STAGE 5 

STAGE 4 

Com parison of 
Conceptual Model 
w ilh Rich Picture 

Conceptual M odcl 

FIGURE 06: Diagrammatic Representation of the Soft Systems Methodology 

indicating the seven stages of implementation. (Adapted from THE OPEN 

UNIVERSITY, Soft Systems Analysis: An Introductory Guide, 1984,) 

3.4 HEURISTICS 

'The work of managers, of scientists, of engineers, of lawyers, the work that 

steers the course of society and its economic and goverrunental organisations, is 

largely work of making decisions and solving problems' (Simon, 1986). 

The term 'heuristics' is of Greek origin and means 'serving to find out or 

discover'. From its introduction into English in the early 1800 up until about 

1970, heuristics referred to useful, even indispensable cognitive processes for 

solving problems that cannot be handled by logic and probability theory alone. 

After 1970, a second meaning of heuristics emerged in the fields of psychology 

and decision making research which defined it as a limited decision making 

method that people often misapply to situations where logic and probability 
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FIGURE 08: Nissan Plant Management System Map 
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4.3 SHOP FLOOR MANAGEMENT ( Genba Kanri ) 

Genba Kanri or Shop Floor management is the management of the shop floor 

making maximum utilisation of man, machine and material to build quality into 

the process and to pursue efficiency based on ' Quality Driven and Waste Free' 

operations. 

The product is manufactured by means of the three elements of man, material and 

machine and through some productive operation, a final product of value is 

produced. The control of the output is the result of the control of the operation 

and the control of the process and underlying the whole process is the need for 

training and standardisation. (Refer figure 09 following for a diagrammatic 

representation of the Genba Kanri process). 

OUTLINE OF GEMBA KANRI (GK) 

3 elements of prod. 

Man 

Material Prod. activity 

Machine 

of operation 

Valuable product 

Quality 

Delivery 

Cost 

Figure 09 : Structure of Genba Kanri, Shop Floor Management. 
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4.3.3 PRACTICE AND IMPLEMENT AT ION OF GK 

K execution system mainly done by Foremen 

................ 

Set up action plan for 
important item 

Set up control items 
for man, material and 

machine 

ive daily control 

std. opt. 

• .t,xe(:ute skill train 

Executive daily control 
using control graph 

Problem Variance 

Kaizen activity 

Revise the standard 

heck & 
ction 

Carry out summary of 
activity and review 

FIGURE 10: Diagramatic Represenation of GK Activities 
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6.1.1 PARETO DIAGRAM 

The Pareto Diagram is a special form of vertical bar graph used to display the 

relative importance of many different conditions by displaying them in order 

of magnitude on a chart together with their respective ratio of importance. In 

this way, it is possible to select the number one priority problem or condition 

from many in order to direct resources for best effect. Another use of this 

chart is to confirm and compare results before and after improvement 

activities. 

This chart method supports Pareto's theory that 80% of the problem is 

caused by 20% of the defects ( the 80/20 principle) and by addressing the 

major causes, maximum effect can be achieved with the least effort. 
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Figure 13 : Pareto Diagram for 'Problems in QC Circle Activities' 
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Figure 15 : Run Chart for Percentage Defects Produced per day 

One of the most valuable uses of Run Charts is to identify meaningful 

changes in trends or shifts in the average of the process. When monitoring 

any process, it is expected that an equal number of points will fall above and 

below the average. When there is a run of consecutive points on one side of 

the average, it indicates that a statistical event has occurred and that the 

average of the process has changed. Changes such as this should be 

investigated to find out what has changed and whether or not it is for the 

better. If the shift is more favourable with regards to the result of the process, 

then it should be made as a permanent part of the process. On the other hand, 

if the shift is unfavourable, then it should be eliminated by bringing the 

process back to its original state. Another pattern of change that must be 

investigated is when points continually increase or decrease in magnitude 

indicating that something is influencing the process and should be 

eliminated. 

The next form of graph is the Broken Line Graph and although similar to 

the Run Graph, the points are plotted against a set target line. The purpose of 

this graph is again to monitor trends and performance against the target and 

any significant changes in the trend should be highlighted on the graph by 

means of a note. 
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Figure 16 : Broken Line Graph for Parts Defect Ratio 

Graphs are constructed on two axis with the vertical or 'x' axis designating 

the magnitude of the individual points in a scale or ratio and the horizontal or 

'y' axis designating the time frame. Each point plotted indicates the 

measurement or quantity observed or sampled at one point in time and must 

be kept in the order it was gathered so as to indicate the trend of the 

characteristic over time. Each consecutive point is connected to the previous 

point plotted by a line so that the trend can be easily seen and interpreted. 

Another useful graph is the Bar Graph that is used to illustrate the 

magnitude of many different characteristics with one another. It can also be 

used to illustrate the change in magnitude of each of the characteristics from 

one time period to another. 
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Figure 17: Bar Chart of Vehicle Straight Through Ratio 

Pie Charts, like Bar Graphs, are used to illustrate the magnitude of the 

different characteristics in relation to each other, as a percentage of the 

whole. The Pie Chart represents 100% of the population of the data and is 

divided into slices, the size of which represents the percentage of each 

characteristic. 
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(100 units) 

HIB RAKE 
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Figure 18: Pie Chart of Vehicle Defects 
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Band Graphs are a special fonn of Bar Graphs that are used to illustrate the 

magnitude of collective totals and the change in effect of the different 

characteristics over different time periods. The size of the individual bands 

may be their actual magnitude or may be expressed as a percentage of the 

whole which is represented as 100%. 

(x 1000) 

• Reinforcement 
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0 General Rationalization 
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• Buildings 

Budget 99/00 Act 99/00 Bud 2000/01 

Figure 19: Band Graph of Capital Expenditure per annum. 

6.1.4 CHECK SHEETS 

When gathering data based on sample observations to detennine if a pattern 

exists, the easiest method is through the use of a Check Sheet. This is 

nonnally the first step or the starting point in most problem solving 

exercises. 
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Figure 21 : Histogram for Melting Point of Fuses. 

When constructing a Histogram, the following steps should be followed: 

1) Start with a set or list of unrefined data relating to a single characteristic 

of the process being studied. 

2) Determine the range R by subtracting the smallest reading from the 

largest. 

3) Determine the number of classes K that will be used. For this purpose, the 

following table is useful: 

Number of Data Points 

Under 50 

50-100 

100-250 

Over 250 

Number of Classes (K) 

5-7 

6-10 

7-12 

10-20 

4) Determine the class width H by dividing the range R by the number of 

classes K chosen. 

5) Determine the class boundaries for the each of classes chosen. 
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directly connected and that as one changes so does the other by the same 

proportion. 
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Diameter of weld 

Figure 22: Scatter Diagram for Weld Diameter and Strength. 

A tight pattern increasing up towards the right would indicate a positive 

correlation between the two variables and that as one increases then so does 

the other. If the pattern increase up towards the left it is termed a negative 

correlation and indicates that as one of the variables increases, the other 

decreases. If the pattern is widely scattered then it can be assumed that no 

relationship exists between the two variables. Normally, when plotting the 

Scatter Diagram, the variable that is being investigated as the possible cause 

is on the horizontal axis and the variable which is believed to be the effect is 

on the vertical. 

The following points are useful when diagnosing a scatter diagram: 

• Negative relationships are as important as positive relationships. 

• It can be deduced that the variables are related and not that the one causes 

the other. 

• Straight line correlations are based on the formula y=a+bx. This, however 

is not the only form of relationship and other relationships may be 

exponential or logarithmic. 
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Figure 23 : Control Chart for External Diameter Dimensions. (X and R 

Chart) 

A process is said to be out of control if one or more of the following 

conditions are evident: 

• One or more points fall outside of the upper or lower control limits 

• Two out of three successive points are on the same side of the centreline 

and close to the control limit. 

• Four out of five successive points are on one side of the centreline and 

midway between the mean and the control limit. 

• Nine successive points are on one side of the centreline. 
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Figure 24 : Stratification of Plant Injuries. 

As can be seen from the above figure, to consider the total injuries does not 

necessarily lead to the real reason for the problem, however, once the data is 

separated between day shift and night shift, a more clearer picture emerges 

that can help lead management to the true cause of the problem. A further 

stratification that could be carried out is to break down the injuries by injury 

type, or by location, or by department which again could give management a 

more clearer picture as to how to solve the problem. 

Typical categories for stratification could be as follows: 

• Time: month, week, day, day shift, night shift, day of the week, time, 

morning, afternoon, etc. 

• Workforce: section, work group, task force, age, expertise, etc. 

• Machinery: machine number, position, age, tools, etc. 

• Working Conditions: temperature, pressure, humidity, weather, etc. 

• Process: working method, procedure, measuring method, etc. 

• Material: place of manufacture, supplier, previous process, lot, etc. 

• Product: product category, destination, age, standard, order, etc. 

• Measurement: inspection method, instrumentation, inspector, etc. 
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Easily 

Each row is added across and the total as well as the percentage of the grand total 

is entered on the right hand side of the matrix. The percentage must be expressed 

as a fraction. 

• Step 2 Ranking Options by Criteria 

The options are usually taken from the lowest level of a Tree diagram or from 

brainstonning and consensus of the team and again, making use of an L shaped 

matrix, each option is ranked against each other for each of the key criteria 

identified making use of the same rating scale and methodology as was used in 

step 1. 

• Step 3 Ranking Options by Criteria 

Making use of the L shaped matrix, the criteria are listed on the horizontal and 

the options on the vertical. The rating of each criteria from step 1 is multiplied 

with the rating of the options from step 2. Totals are added across and down, and 

expressed as percentages indicating the relative importance of each of the options 

for implementation. 

STEP 1: RANKING THE CRITERIA 

Low Cost No Quick to Easily Minimal Row Totals 
to Customized Implement Accepted Impact on (% of Grand 

Users Other 
1110 1110 115 5.4 (.08) 

1/5 1110 115 .7 (.01) 

10 1110 115 15.3 (.21) 

10 10 115 30.2 (.42) 
Accepted by 
Users 
Minimal 5 5 5 20 (.28) 
Impact on 
Other 
COLUMN 25.2 25 15.3 5.3 .8 Total Across 
TOTAL Columns 

71.6 Grand 
Total 
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STEP 2: RANKING OPTIONS BY CRITERIA 
for one of the criteria 

Quick to Implement A B C D E F G Row 

Totals (% 

Grand 

Total) 

A. Error Prevention Training 1/5 1/5 5 5 5 1110 15.5 (0.11) 

B. Sequential J.ru;pection Training 5 10 10 5 1/5 35.2 (0.26) 

C. Problem Solving Training 5 5 5 5 1110 20.3 (0.15) 

D. Optical Scanning System 1/5 1/5 1/10 1.8 (0.01) 

E. Shorten II-Digit Product Code 1/5 1110 1/5 1110 2.6 (0.02) 

F. More Obvious Difference liS 1/5 liS 5 1/10 6.7 (0.05) 

Among Prod. Grp. Codes 

G. Train Clerical Sales & 10 5 10 10 10 55.0 (0.40) 

Customer Service Pers. 

Column Totals: 20.6 5.8 15.8 36 137.1 

STEP 3: RANKING OPTIONS BY CRITERIA 

~ 
Quick to Easily Accepted Minimal Impact Row Totals 

Criteria Implement by Users on Other Depts. (% Grand Total) 

Options 

A. Error prevention .11 x .21 = .023 .03 x .42 = .013 .03 x .28 = .008 0.044 (0.09) 
Training 

B. Sequential .26 x .21 = .055 .04 x .42 = .017 .02 x .28 = .006 0.073 (0.16) 
J.ru;pection training 

C. Problem solving .15 x .21 = .032 .04 x.42 = .017 .03 x .28 = .008 0.057 (0.12) 
Training 

D. Optical scanning .01 x .21 = .002 .06 x .42 = .025 .10 x.28 = .028 0.055 (0.11) 
System 

E. Shorten II-digit .02 x .21 = .004 .12 x.42 = .050 .03 x .28 = .008 0.062 (0.13) 
Product code 

F. More obvious .05x.21 = .011 .10 x.42 = .042 .13 x .28 = .036 0.089 (0.18) 
Differences among 
prod. group codes 

G. Train clerical .40 x.21 = .084 .03 x.42 = .013 .04 x .28 = .0 II 0.108 (0.22) 
sales and customer 
service ~ersonnel 

Column Total 0.211 0.177 0.105 Grand Total 
0.493 

Figure 29: Matrix Data Analysis for the Reduction of Data Entry 

Complexity. 

123 



Univ
ers

ity
 of

 C
ap

e T
ow

n

countenneasures 

new 

res:ources. not to UHI-'U.'UL'"LU 

or 

countenneasures 

occurrence, it 

countenneasure 

it 

most common 

124 

events 

to 

a 

IS 

IS 

new 

most 

v"".:>,."'.'"''-''' countenneasure 



University of Cape Town
-N 
....... 

Beyond Budgol 

Prodl.lCt 

No Pro1l:lM>o 

Phyol<:al 
ImllOSSibie 

o 

x 

o 

x 

o 

L. __ ~-9~ ___ J 0 

o 

o ._!!.VJ!£!ie'.2!1tt. __ J 

x 

o 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to 

as 

III one 

on 

III 

are 

III most or 

III 

III 

can 

III 

arrows to \,u"'.LU5UJl<>u 

III enter onto 

as ne!:::essary 

126 



Univ
ers

ity
 of

 C
ap

e T
ow

n

I 

127 



Univ
ers

ity
 of

 C
ap

e T
ow

n

countenneasures 

once retme;(1 means 

root cause 

128 

a 

to most .""",",<:u 



Univ
ers

ity
 of

 C
ap

e T
ow

n

129 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to 

",",,,niP"" is 

:selectlne: a 

1. xl 

coat. 

3. 

ED bumping Top Coat Inspection 

130 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 5 
2 4 
3 7 
4 4 
5 3 
6 6 
7 6 
8 5 
9 2 

1 
11 2 

1 
13 2 

3 
2 

16 2 
2 

18 2 
2 
1 
1 
2 
1 
2 
3 
2 
2 
1 
3 
2 

31 2 
2 
2 
1 
2 
2 
3 
2 
1 
2 

131 



Univ
ers

ity
 of

 C
ap

e T
ow

n

132 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Phenomental classification of the dirt 

Top Coat o :C 

o :B 
Surf Coat o :A 

Daily Defects (Trend Graph) 
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3 

2 

Monday Tuesday Wednesday 

7.3 STEP THREE: Creating a Plan of Action 

O:D 

Thursday Friday 

It is clear from the data that the majority of the defects are caused by dirt and occur on 

Mondays. It can also be seen that more defects occur on the horizontal surfaces than 

on the vertical surfaces. Each of these phenonomen will have to be understood and 

counter measured if the reduction of 30% is to be achieved. Measures must be taken 

to prevent dirt from settling on the bodies over the weekends and the paint shop 

operators must be trained to properly clean the bodies before painting. 
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7.4 STEP FOUR: Analysing the Factors 

Parato analysis about the phenomena of defect (Parato diagram) 

One week's data 

Parato diagram by defect type 
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From the analysis of the data collected, the following conclusions can be made: -

• 70% of the defects are dirt related 

• 40% of the defects occur on Monday 

• 70% of the defects are on the horizontal surfaces. 
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Overall conclusion is that dirt is settling on the bodies that stand in the paint shop over 

the weekend. From the matrix of the processes, it is clear that by far the most defects 

occur in the blow and wipe and top coat spray area and that these defects are 

classification 'B' (dirt on top of surfacer and underneath top coat). The operators in 

these areas are not skilled enough to realise that on Monday special care must be 

taken to thoroughly wipe down and blow off the cars before painting to remove the 

dirt that has settled. 

7.5 STEP FIVE: Developing and Implementing Countermeasures 

From the understanding of the analysis of the current situation, it is clear that two 

distinctive actions are required to improve the current situation, namely: 

• Facility must be improved to prevent dirt from settling on the bodies over the 

weekends. This can be cost effectively achieved through the installation of vinyl 

curtains and canopy. 

• Operators in air blow and wipe area must be upskilled through training to carry 

out the effective cleaning of the bodies prior to top coat painting. Particular 

attention must be given to the operator on the right hand side who is causing 50% 

more defects than the operator on the left hand side. Included in this training 

must be the observation of the operation in line with the Standard Operation Sheet 

(SOS) and the evaluation of the operators skill level (iILU Level). 

7.6 STEP SIX: Confirming Effectiveness 
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After implementation of the countermeasure the number of defects due to dirt has 

reduced from 70% to 50% and the occurrence of defects on horizontal to vertical 

surfaces is more in balance. The trend graph indicates that the abnormal situation on 

Monday has been eliminated and a further slight improvement on the rest of the week 

has been achieved. The average defect per unit of 2.5 before implementation of the 

countermeasures has reduced to 1.7 indicating that the targeted improvement of 30% 

has been achieved. 

7.7 STANDARDISATION AND ESTABLISHING CONTROL 

Changes made to the facility in the way of the vinyl curtains and canopy should 

ensure that the higher occurrence of dirt should be prevented in the future. The 

operators on the other hand have been retrained to blow off and clean the units more 

effectively. If some control is not put in place, over time they will revert to the 

previously, unacceptable process. To this end, the standard operation sheet for the 

operation must be changed to reflect the new method and periodic observations 

carried out against the SOS by the foreman to ensure that the operator is working 

correctly. Dirt can never be eliminated completely from the paint shop process but, 

through this type of action, the effect of dirt can be reduced. 

This exercise has illustrated how effectively the Quality Story framework can be used 

for problem resolution and continual improvement. 
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