
CHAPTER 4
D E V E L O P M E N T  O F  K E Y  P E R F O R M A N C E  IN D IC A T O R S

The process for developing KPIs will be presented in this chapter. Firstly, the 
process plan for developing KPIs must be set. Next, a working team is set to 
brainstorming session to select the appropria te KPIs for this factory. Then, relevant data 
will be collected to calculate performance value for each KPIs.

4.1 Setting the P lan  for D evelop ing  KPIs

Before developing KPIs, process for developing KPIs has been set. The plans 
for developing KPIs are summarized as follows.

1. Set working team

A working team should be set to enable the various inputs from cross-functional 
employees in the factory which potentially lead to the appropriate KPIs selection.

2. Strengths and weaknesses analysis

Strengths and weaknesses analysis is an effective way of perform the internal 
analysis of the factory. The working team should identify these factors and develop the 
actions to improve the strengths and eliminate weaknesses.

3. Set objectives

Once the working team has identified the strengths and weaknesses, oojectives  
will be set in corresponding to the improvement of strengths and elimination of 
weaknesses.
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4. Identify CSFs

After the working team has identified the objectives, CSFs will be set in 
corresponding to the objectives.

5. Collect relevant Performance Indicators (Pis) in production

The typical Pis in the production will be collected from the related literatures and 
theories. Pis those can be used in the factory should be identified and studied.

6. Select KPIs corresponding to functions and CSFs

The collected Pis will be selected in corresponding to the functions in the factory  
and the CSFs accordingly. These selected Pis are KPIs of the factory.

7. Set performance value

After identifying the KPIs of the factory, the data related to the KPIs will be 
collected and calculated for performance value.

8. Verify performance value

The calculated performance value should be verified using statistic tools.

9. Summary

After the working team has KPIs and performance value of each KPIs, the team  
can analyze and identify the problem of the factory.

Details of the above steps are provided in the next section and process fo r 
developing KPIs are illustrated in Table 4.1.
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Table 4.1 Process for developing KPIs

Processes 1 2 3 4 5 6
1. Set working team

2. Strengths and weaknesses analysis

3. Set objectives

4. Identify CSFs

5. Collect relevant Pis in production

6. Select KPIs corresponding to functions and CSFs

7. Set performance value

8. Verify performance value

9. Summary
___ Pliiii

4.2 Setting W orking T e a m

This team is a cross-functional team including of production planning personnel, 
production manager, pre-raw material supervisor, processing supervisor, packing 
supeivisor, engineer, quality control manager, maintenance manager and factory  
manager as a chairman. The team is established as a researcher who conducts the 
meeting, makes decisions, collects data to analyze by using the statistical technique 
and also include summary and suggestion for the development o f KPIs. Meetings and 
discussions will be set many times to find the appropriate KPIs for this factory.

Normally, the working team must set the criteria for selecting the aporopriate  
KPIs for this factory. The criteria for selecting appropriate KPIs are presented below  
(Rolstadas, 1995).

1. The KPIs should well align with goal and objectives. Basically the measurement 
system should help the factory answer the fundamental question of how well we 
are doing against our objectives.

2. It should encourage emphasis on appropriate areas of business -  areas that are 
critical to the success or failure of the business and among these critical factors.
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3. The KPIs should be easy to understand. People on the shop floor level should be 
able to explain the importance of the measures used to measure their 
performance and their relation to goal and objectives.

4. It is important to measure in the areas in which improvement made in these 
areas really relates to the company’s ultimate goal, or profitability to be more 
specific.

Frequently, too much data is collected, much of which would be useless. What is 
needed is relevant data. To obtain these data, the goal and objectives of the factory 
should be clearly defined. The way to know the company deeply, strengths and 
weaknesses analysis must be performed.

4.3  Strength and W e a k n e ss  A n a lys is

เท order to define the objectives of this factory, the working team use internal 
analysis identified strengths and weaknesses of the factory. According to the team  
brainstorming, strengths and weaknesses o f this factory are identified as follows.

4.3.1 Strengths

1. The factory focus on hi-quality products produced under modern 
manufacturing and quality control process that make the company 
receives the following prestigious certification from various accreditation 
bodies; for example, HACCP etc.

2. The factory has low defects.

4.3.2 Weaknesses

1. There is high cost manufacturing process or high fixed cost.

2. There is high product price or price premium.

3. There are old facilities in some manufacturing place that need some 
investment to improve the construction and utility to support the future 
product.
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4. It is unable to cope with demand and supply fluctuation.

5. There is no professional skill employee.

6. There is high machine down time.

7. It is high maintenance cost.

After brainstorming strengths and weaknesses as described above, the team  
found the way to achieve the factory’s goal by setting objectives.

4.4 Setting O bjectives

“The factory is being one of leaders in the squid snacks industry in Thailand" is 
the goal. The way to achieve this goal is to set objectives from strengths and 
weaknesses analysis. Objectives that the team got from brainstorm ing are as below.

Table 4.2 Identify objectives corresponding to internal analysis

Strengths Objectives
1. The factory focus on hi-quality products produced 

under modem manufacturing and quality control 
process that make the company receive the 
following prestigious certification from various 
accreditation bodies; for example, HACCP etc.

1. To produce product conform ing to 
specification; appearance, felling, 
taste and smell

2. To follow on the regulation of food 
safety

3. To satisfy customer's need

2. The factory has low defects. 1. To lower defects

2. To produce product conform ing to 
specification; appearance, felling, 
taste and smell

3. To set the standard of production
Weaknesses Objectives

1. There is high cost manufacturing process or high 
fixed cost

1. To reduce the production cost

2. To utilize machines effectively
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2. There is high product price or price premium 1. To reduce the production cost

2. To utilize machines effectively

3. There are old facilities in some manufacturing place 1. To set the standard of production

that need some investment to improve the

construction and utility to support the future product

4. It is unable to cope with demand and supply 1. To delivery product to customer on

fluctuation time

2. To produce product on schedule

5. There is no professional skill employee 1. To reduce the production cost

6. There is high machine down time 1. To set the standard o f production

7. It is high maintenance cost 1. To reduce the production cost

From Table 4.2, it can be divided objectives into three groups as cost, quality  
and delivery as summarize below.

•  Cost

1. To reduce the production cost

2. To utilize machines effectively

•  Quality

1. To lower defects

2. To satisfy customer’s need

3. To set the standard of production

4. To produce product conforming to specification; appearance, felling, 
taste and smell

5. To follow on the regulation of food safety

•  Delivery

1. To delivery product to customer on time

2. To produce product on schedule

A fter the team set objectives, the next step is to identify critical success factors.
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4.5 Identify Critical S u c c e s s  Factors

After brainstorm ing session, the team identified critical success factors 
corresponding to objectives as shown in Table 4.3.

Table 4.3 Identify critical success factors corresponding to objectives

Objectives Critical Success Factor
1. To reduce the production cost (cost) 1. Raw material usage

2. Worker utilization

3. Machine utilization

4. Production cost

5. Maintenance effectiveness

2. To utilize machines effectively (cost) 1. Machine utilization

3. To lower defects (quality) 1. Raw material preparation

2. Conform ity to product specification

3. Production effic iency

4. Quality inspection

4. To satisfy customer’s need (quality) 1. Conform ity to product specification

2. Quality inspection

5. To set the standard of production (quality) 1. Raw material preparation

2. Conform ity to product specification

3. Production effic iency

4. Quality inspection

5. Machine down time

6. To produce product conform ing to specification; 1. Conform ity to product specification

appearance, felling, taste and smell (quality) 2. Quality inspection

7. To follow on the regulation of food safety (quality) 1. Conform ity to product specification

2. Quality inspection

8. To delivery product to customer on time (delivery) 1. Production planning

2. Transfer delay

9. To produce product on schedule (delivery) 1. Production planning
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According to Table 4.3, the team found that there are 12 corresponding critical 
success factors from objectives. They are:

1. raw material usage

2. worker utilization

3. production planning

4. machine utilization

5. raw material preparation

6. conform ity to product specification

7. transfer delay

8. production efficiency

9. production cost

10. quality inspection

11. machine down time

12. maintenance effectiveness

It can be seen that there are various critical success factors. Next, the team will 
collect the typical Pis those can be used in the factory.

4.6 Collecting R elevant Perform ance Indicators in Production

This approach starts with collecting the principles of KPIs that can be used to 
evaluate in the factory from the review of the relevant literatures and theories. The 
objective of collecting those Pis is to collect all Pis that can be used to evaluate in the 
factory by not considering the purpose of measure of each Pis.

According to the previous research such as Schroeder (1993), Morrisey (1996), 
Jones and Schilling (2000), and www.ftpi.or.th, we can gather the different dimensions 
of Pis and categorized to 5 groups as follows.

•  Group 1 : Pis involved with labor

•  Group 2: Pis involved with product

•  Group 3: Pis involved with raw material

http://www.ftpi.or.th
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•  Group 4: Pis involved with production

•  Group 5: Pis involved with machine

Some possible measurements for each of these five groups are presented as

Group 1: KPIs involved with labor

1. Performance ratio

2. Average working time of labors (year)

3. Labor cost to product cost ratio

4. Labor cost per units production (Baht/piece)

5. In-line operation idle time ratio

6. Cost of goods sold per employee (Baht/employee)

7. Net profit per employee (Baht/employee)

8. Personal expense to amount of processing ratio

9. Quantity of product per man hour

10. Labor cost to production value ratio

11. Direct labor productivity

12. Indirect labor productivity

13. Percentage of absenteeism

14. Cost of lost production due to labor problems per average number of 
employees

15. Number of days lost production due to labor problems per number of 
days worked

16. Number of days lost to absenteeism per number of days worked

17. Number of employees who leave per average number o f employees

18. Number of accidents

19. Time lost due to accidents

20. Ratio of supervisors or managers to workforce

21. Percentage of operators fully competent to perform assigned work

22. Man hours paid per unit



23. Man hours paid per unit per production worker (productivity ratio)

24. Value-added per employee
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•  Group 2: KPIs involved with product

1. Percentage of product defects by product

2. Percentage of defect product sent to customer

3. Number of customer complain per no. of good sold

4. Accuracy of inventory status (% accuracy)

5. Value of expired product (Baht/month)

6. Value o f product lost (Baht/month)

7. Value of product damaged (Baht/month)

8. Percentage of on-time delivery

9. Incorrect delivery, e.g., sending wrong products, or in w rong quantity, or 
to incorrect destination

10. Lead time delivery

11. Percentage reduction of cost of inventory from previous year

12. Percentage of product shipped to customer with formal release by  
quality control

13. Percentage of product processed on time

14. Percentage of inventory accurate or in the proper location during cycle  
count

15. Percentage of orders shipped on time

16. Percentage of order shipped requiring adjustments

17. Percentage of product returns and warranty claims

18. Percentage of products which pass final test on the first try

19. Average days late

•  Group 3: KPIs involved with raw material

1. Percentage yield of raw material (kg/piece/year)

2. Raw material cost per unit production (Baht/piece)

3. Defect ratio that occur when using out of specification of raw material
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4. Raw material cost to product cost ratio

5. Inventory turnover (time)

6. Raw material cost to production value ratio

7. Accuracy of inventory status (% accuracy)

8. Value of expired raw material (Baht/month)

9. Value of raw material lost (Baht/month)

10. Value of raw material damaged (Baht/month)

11. Percentage of raw material specification changes per specifications  
issued

12. Percentage of obsolete raw materials

13. Percentage of accurate inventory count per total cycle count

14. Raw material inventory cost

15. Percentage of downtime due to raw materials shortage

16. Percentage reduction of cost of raw material inventory from previous year

•  Group 4: KPIs involved with production

1. Percentage yield

2. Unit production per month (pieces/month)

3. Non-conform raw material per total raw material used

4. Defect rate found from in-line production

5. Quantity of defect per quantity of production

6. Internal failure cost (scrap & rework)

7. Percentage of quality costs to product costs

8. Product cost per unit (Baht/piece)

9. Incorrect packing per production cycle time

10. Percentage of on-time completions

11. Number of mis-plan production (time/month)

12. Number of delayed lot (lots/month)

13. Actual production time to planed production time

14. Accumulate idle time per month (hours/month)

15. Value of product uncompleted on time (Baht/month)
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16. Production cycle time reduction (minute/cycle/year)

17. Unit production per machine (pieces/minute)

18. Labor reduction per production cycle time (man hour/piece/year)

19. Power reduction per production cycle time (Baht/piece/year)

20. Work in process turnover (time)

21. Average lead time on support requests

22. Average delay in deliveries

23. Lead time delivery

24. Power cost to product cost ratio

25. Depreciation to product cost ratio

26. Cost of R&D to product cost ratio

27. Outsourcing cost to product cost ratio

28. Percentage of operations with current detailed process

29. Percentage of unscheduled overtime to total time

30. Percentage of on-time orders shipped to the next department

31. Percentage of lots or pieces accepted versus total lots or pieces

32. Percentage or value of scrapped or reworked output versus total output

33. Percentage of operators checking their work to recognized plans

34. Percentage of unscheduled overtime to straight time

35. Value of rework or scrap per setup

36. Percentage of reworks or rehandles (number of jobs)

37. Percentage of reworks or rehandles (hours)

38. Number or percent o f quality assurance defects (by type)

39. Value or percent of scrap by type or cause

40. Number of shipping errors by type or cause

41. Percentage of defects or off-quality by type or cause

42. Number or percent of errors or processing mistakes passed on to other 
department

43. Number of short lots

44. Percentage of lots or orders completed or shipped on time

45. Frequency of production schedule adjustment



46. Units or value of production behind schedule

47. Average production time by type of product

48. Percentage of actual to standard production

49. Number or percent of hours lost due to scheduling problems

50. Percentage of lots, orders or jobs late due to plant errors

51. Units, hours or days of production backlog

52. Power cost per unit of production

53. Value of inventory shortage

54. Percentage of late deliveries

55. Work in process and finished goods inventory turns

56. Percentage of deviation between actual and planned schedule

57. Percentage of on-time shipment

58. Percentage of overtime attributed to production scheduling

59. Hours of time lost waiting on materials

60. Number of delayed orders

61. Percentage of processes which are under statistical control

62. Percentage of conformance to daily production schedules

63. Percentage of back orders

64. Average lot size per day

65. Percentage job finished on schedule

66. Percentage of job ready to start on time

67. Production schedule changes

68. Value added to incoming materials

Group 5: KPIs involved with machine

1. Machine idle time ratio (%)

2. Total machine down time (hours/month)

3. Time consuming for machine overhaul on schedule (hours/month)

4. Frequency of machine down time (time/month)

5. Mean time between failure (hour/time)

6. Mean time to repair (hour/time)
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7. Waiting time for repairing machine (minute)

8. Machine run time since last overhaul (hour)

9. Maintenance cost to product cost ratio

10. Value of machines per employee (Bath/employee)

11. Efficiency of machinery investment ratio

12. Net profit per machine value

13. Percentage of new machine performing as designed

14. Percentage of machine capable of perform ing within established 
specifications

15. Number of quality defects due to machine error

16. Percentage of machines on preventive maintenance

17. Percentage or number of machines breakdowns

18. Percentage of machine downtime due to maintenance

19. Ratio of actual to planned machine utilization (hour)

20. Percentage of scheduled downtime

21. Percentage of unscheduled downtime

22. Percentage or hours of maintenance downtime

23. Number, hours, or percent of machine stops due to operator errors

24. Number of machines fully complemented with capable tools

25. Ratio of setup time to available time

26. Percentage of machine downtime due to parts shortage

27. Percentage of utilization of manufacturing facilities

28. Percentage t of manufacturing facilities at maximum utilization

29. Average time of setup machine

30. Percentage of multipurpose machine

31. Performance effic iency

It can be seen that there are many Pis that can be used to evaluate in the

factory, therefore, the working team must find the appropriate way to select KPIs these 
suitable for this factory.
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The process for selecting Pis to KPIs from the team brainstorm ing start with 
identify functions in this factory.

4.7 Selecting KPIs Corresponding to Functions and CSFs

4.7.1 Identify Functions in the Factory

The factory has five sections as shown in Figure 3.1. Each section should have 
KPIs in order to measure their performances. Before identifying KPIs that relevance in 
each section, the working team must define functions in each section because KPIs 
should set along with the functions in order to cover control and measure all 
performances in factory. According to the team brainstorming, the functions of each 
section in this factory are identified as shown in Figure 4.1.



Production Planning

- Raw material planning
- Worker planning

- Production cycle time 
planning

- Machine planning

- Raw material preparation - Improve production - Inspection and control of - Preventive action
- Processing method quality - Machine overhaul
- Transfer

Figure 4.1 Functional diagram of the factory

( ร๐ไ>
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Due to Figure 4.1, functional diagram defined the functions of each department 
in this factory as follows:

1. Production planning

1) Raw material planning

2) Worker planning

3) Production cycle time planning

4) Machine planning

2. Production

1) Raw material preparation

2) Processing

3) Transfer

3. Engineering

1) Improve production method

4. Quality control

1) Inspection and control of quality

5. Maintenance

1) Preventive action

2) Machine overhaul

A fter identifying the functions of each department, the team groups all KPIs 
corresponding in each function as follow.
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Table 4.4 List of all Pis corresponding in each function

Production Planning
Function KPIs

1. Raw material planning Raw material cost per unit production (Baht/piece) 
Raw material cost to product cost ratio 
Inventory turnover (time)

Raw material cost to production value ratio 
Accuracy of inventory status (% accuracy)

Value of expired raw material (Baht/month)

Value of raw material lost (Baht/month)

2. Worker planning Performance ratio

Average working time of labors (year)

Labor cost to product cost ratio

Labor cost per units production (Baht/piece)

In-line operation idle time ratio

Cost of goods sold per employee (Baht/employee)

Net profit per employee (Baht/employee)

Personal expense to amount of processing ratio

Quantity of product per man hour

Labor cost to production value ratio

Direct labor productivity

Indirect labor productivity

Actual production time to planed production time

Percentage of absenteeism

Man hours paid per unit per production worker (productivity ratio)

3. Production cycle time planning Value of product uncompleted on time (Baht/month) 
Unit production per month (pieces/month) 
Outsourcing cost to product cost ratio 
Machine idle time ratio (%)

Production schedule changes
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4. Machine planning Value of machines per employee (Baht/employee) 
Efficiency of machiner/ investment ratio 
Net profit per machine value 

Production
Function KPIs

1. Raw material preparation Defect ratio that occur when using out of specification of raw 
material

Non-conform raw material per total raw material used

2. Processing Incorrect packing per production cycle time 
Percentage of on-time completions 
Number of mis-plan production (time/month) 
Work in process turnover (time)

3. Transfer Number of delayed lot (lots/month)

Accumulate idle time per month (hours/month)

Average delay in deliveries 
Percentage of on-time delivery

Incorrect delivery, e.g., sending wrong products, or in wrong 
quantity, or to incorrect destination.

Lead time delivery 
Engineering

Function KPIs
1. Improve production method Percentage yield of raw material (kg/piece/year)

Percentage yield

Units production per machine (pieces/m inute)

Product cost per unit (Baht/piece)

Production cycle time reduction (m inute/cycle/year)

Labor reduction per production cycle time (man hour/piece/year) 
Power reduction per production cycle time (Baht/piece/year) 
Power cost to product cost ratio 
Depreciation to product cost ratio 
Average lead time on support requests
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Quality Control
Function KPIs

1. Inspection and control of quality Quantity of defect per quantity of production  
Defect rate found from in-line production 
Percentage of defect product sent to customer 
Percentage of product return

Number of customer complain per number of good sold 
Internal failure cost (scrap & rework)

Maintenance

Function KPIs
1. Preventive action Total machine down time (hours/month)

Time consuming for machine overhaul on schedule (hours/month) 
Frequency of machine down time (time/month)

Mean time between failure (hour/time)

Mean time to repair (hour/time)

2. Machine overhaul Waiting time for repairing machine (minute) 
Machine run time since last overhaul (hour) 
Maintenance cost to product cost ratio

According to Table 4.4, it can be seen that there are many Pis that can be used 
to evaluate in the factory. Next, the working team will categorize CSFs corresponding to 
each function.

4.7.2 Identify Critical Success Factors Corresponding to Functions

After brainstorm ing session, the team can categorize critical success factors to

each function as shown in Table 4.5.
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Table 4.5 Identify critical success factors corresponding to functions

Production Planning
Function Critical Success Factors

1. Raw material planning Raw material usage

2. Worker planning Effective worker utilization

3. Production cycle time planning Appropriate production planning

4. Machine planning Machine utilization

Production
Function Critical Success Factors

1. Raw material preparation Raw material preparation

2. Production Conformity to product specification

3. Transfer Transfer delay

Engineering

Function Critical Success Factors
1. Improve production method Improve production effic iency

The ability of reducing production cost
Quality Control

Function Critical Success Factors
1. Inspection and control of quality The ability of quality inspection

Maintenance

Function Critical Success Factors
1. Preventive action Machine down time

2. Machine overhaul Maintenance effectiveness

4.7.3 Identify KPIs Corresponding to Functions and Critical Success Factors

To perform KPIs in the factory, the team will select the appropriate Pis from 
Table 4.4 corresponding to functions and critical success factors. The important thing 
that the team has to realize before selecting Pis is all selected Pis must be truly critical
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to all functions in the factory. After the working team brainstorm, the result 19 KPIs are 
appropriate for this factory. There are:

1. Raw material cost per unit production (Baht/piece)

2. Defect ratio that occur when using out of specification of raw material

3. Raw material cost to product cost ratio

4. Inventory turnover

5. Performance ratio

6. Value of product uncompleted on time (Baht)

7. Machine idle time ratio (%)

8. Non-conform raw material per total raw material used

9. Quantity of defect per quantity of production

10. Number of delayed lot (lots/period)

11. Accumulate idle time (hours/period)

12. Unit production per machine (pieces/minute)

13. Product cost per unit (Baht/piece)

14. Power cost to product cost ratio

15. Depreciation to product cost ratio

16. Number of customer complain per number of good sold

17. Defect rate found from in-line production

18. Total machine down time (hours/period)

19. Maintenance cost to product cost ratio

It can be categorized the KPIs to each function and critical success factors as

shown in Table 4.6.
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Table 4.6 The appropriate KPIs for the factory

Production Planning
Function Critical Success Factors KPIs

Raw material planning Raw material usage 1. Raw material cost per units production 
(Baht/piece)

2. Defect ratio that occur when using out 
of specification of raw material

3. Raw material cost to product cost ratio

4. Inventory turnover

Worker planning Effective worker utilization 5. Performance ratio

Production cycle time 
planning

Appropriate production planning 6. Value of product uncompleted on time 
(Baht)

Machine planning Machine utilization 7. Machine id le time ratio
Production

Function Critical Success Factors KPIs
Raw material preparation Raw material preparation 8. Non-conform raw material per total raw

material used

Production Conformity to product 
specification

9. Quantity of de fect per quantity of 
production

Transfer Transfer delay 10. Number of delayed lot (lots/period)

11. Accumulate idle time (hours/period)
Engineering

Function Critical Success Factors KPIs
Improve production 
method

Improve production efficiency 12. Unit production per machine 
(pieces/m inute)

The ability of reducing 
production cost

13. Product cost per unit (Baht/piece)

14. Power cost to product cost ratio

15. Depreciation to product cost ratio
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Quality Control
Function Critical Success Factors KPis

Inspection and control of 
quality

The ability of quality inspection 16. Number of customer complain per 
number of good sold

17. Defect rate found from in-line 
production

Maintenance
Function Critical Success Factors KPis

Preventive action Machine down time 18. Total machine down time (hours/period)

Machine overhaul Maintenance effectiveness 19. Maintenance cost to product cost ratio

Once the 19 KPis are identified, a meeting is set amongst the working team to 
agree on the findings. Then the result of the meeting is submitted to the management for 
further approval.

Therefore, the relation between critical success factors and KPIs in each

department is illustrated below.
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Figure 4.2 Relation chart in production planning
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Figure 4.3 Relation chart 'เก production
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Figure 4.4 Relation chart in engineering



Figure 4.5 Relation chart in quality control

Figure 4.6 Relation chart in maintenance
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4 .7 .4  K P Is  E x p la n a tio n

A c c o rd in g  to  19 s e le c te d  K P Is , th e  d e ta ils  o f e a ch  K P Is  a re  e x p la in e d  a s  b e lo w .

1. R a w  m a te r ia l c o s t p e r  u n it  p ro d u c tio n

T h is  in d e x  is  im p o rta n t b e c a u s e  ra w  m a te ria l c o s t is o n e  o f c ru c ia l v a r ia b le  c o s t 

a s  lik e  a s  la b o r  c o s t. I f  th is  ra tio  te n d s  to  be in c re a se d  e v e ry  m o n th , th e  fa c to ry  m a n a g e r  

s h o u ld  fin d  th e  w a y  o f h o w  to  c o n tro l th is  in d e x  s m o o th ly  o r  f in d  th e  n e w  w a y  to  c o n ta c t 

w ith  s u p p lie r  in lo n g e r  te rm  su c h  a s  fix in g  th e  ra w  m a te r ia l p r ic e  in  3  o r  6  m o n th s  

c o n s ta n t ly  o r  s e a rc h  th e  n e w  ra w  m a te r ia l fo r  s u b s titu t in g  th e  o ld  o n e . T h e re fo re , th is  

in d e x  o u g h t to  b e  c o n s ta n t o r  s lig h tly  d e c re a s e d  in o rd e r  to  c o n tro l c o s ts  in  p ro d u c tio n  

e a s ie r  a n d  m o re  p re c is e ly .

2 . D e fe c t ra tio  th a t o c c u r  w h e n  u s in g  o u t o f s p e c if ic a t io n  o f ra w  m a te r ia l

D e fe c t ra te  s h o w s  th e  q u a lity  o f ra w  m a te ria l. If th e  d e fe c t ra te  is  h ig h , it m e a n s  

th a t th e  ra w  m a te r ia l is  o ff-s p e c if ic a tio n .

3 . R a w  m a te r ia l c o s t to  p ro d u c t c o s t ra tio

T h is  ra tio  is  q u ite  a s  s im ila r  a s  th e  in d e x  in n u m b e r  1 b u t th is  ra tio  in c lu d e s  

v a r ia b le  a n d  fix e d  c o s t in th e  p ro c e s s  to  m a ke  o n e  p ro d u c t. It d o e s  n o t in c lu d e  

p a c k a g in g , m a rk e tin g , o r  d e s ig n . T h u s , th is  ra tio  o u g h t to  b e  c o n s is te n t.

4 . In v e n to ry  tu rn o v e r

In v e n to ry  tu rn o v e r  in d ic a te s  th e  n u m b e r o f t im e s  th e  s to c k  is  tu rn e d  o v e r  d u r in g  

th e  y e a r. It  is  c a lc u la te d  b y  u s in g  th e  to ta l ra w  m a te ria l in v e n to ry . T h is  K P I is  im p o rta n t 

b e c a u s e  h ig h  in v e n to ry  le a d s  to  h ig h  c o s t o f  m a n u fa c tu r in g , so  c o n tro l o f  in v e n to ry  le ve l 

is  n e c e s s a ry .

5 . P e r fo rm a n c e  ra tio

T h is  ra tio  m a in ly  c o n c e rn s  to  h u m a n  fa c to r  b e c a u s e  if th e  w h o le  m a c h in e s  a re  

n e w  b u t th e  p ro d u c tiv ity  d o e s  n o t in c re a s e  th a t m e a n s  th e  e r ro rs  c o m e  fro m  w o rk e rs .



70

T h is  ra tio  h a s  m a n y  p a tte rn s  d e p e n d in g  u p o n  th e  c h a ra c te r  o f  e a c h  jo b  a n d  a u th o r ity . 

H o w e v e r, th e  s tru c tu re  o f  e a c h  p ro je c t o u g h t to  b e  s e t a s  a te a m  to  b e  re s p o n s ib le  fo r  

e a c h  ta rg e t. If a n y  te a m  c a n  a c h ie v e  th e  ta rg e t, th a t te a m  w ill g e t 100  p e rc e n t b e n e f it  o r  

s p e c ia l b o n u s  fo r  a c h ie v in g  b e fo re  th e  d u e  d a te .

6 . V a lu e  o f  p ro d u c t u n c o m p le te d  on  tim e

T h e  w o rk in g  te a m  s e le c te d  th is  KPI in o rd e r  to  m e a s u re  th e  p e r fo rm a n c e  o f  

a p p ro p r ia te  p ro d u c tio n  p la n n in g . T h is  K P I w ill be  u se d  fo r  e x a m in in g  th e  d if fe re n c e  

v a lu e  b e tw e e n  a c tu a l p ro d u c tio n  a n d  p ro d u c tio n  p la n . T h is  le a d s  to  lo s e  s a le s  

o p p o r tu n ity  a n d  c u s to m e r  re lia b ility . T h e re fo re , th is  K P I m u s t b e  re c o rd e d  p e r io d ic a lly .

7. M a c h in e  id le  t im e  ra tio

T h is  ra tio  in d ic a te s  th a t th e  fre q u e n c y  o f m a c h in e  s to p s . If it  is  h ig h  v a lu e , th a t 

m e a n s  th e re  a re  m a n y  t im e s  th e  w o rk e r  b re a k s  th e  m a c h in e . I t  h a p p e n s  b e c a u s e  

m a c h in e  is  to o  o ld  to  ณท, s o  s ta ffs  u s u a lly  ha ve  to  f ix  it.

8. N o n -c o n fo rm  ra w  m a te r ia l p e r  to ta l ra w  m a te ria l used

T h is  ra tio  s p e c if ie s  in a  n u m b e r  o f  d e fe c ts  in th e  p re -ra w  m a te r ia l p ro c e s s , w h ic h  

is  n o t c o n fo rm e d  o r  m is - in g re d ie n t.

9 . Q u a n tity  o f  d e fe c t p e r  q u a n t ity  o f  p ro d u c tio n

D e fe c t ra te  s h o w s  th e  q u a lity  o f  fin is h e d  p ro d u c t. If  th e  d e fe c t ra te  is  h ig h , it 

m e a n s  th a t th e  p ro d u c tio n  n e e d s  to  im p ro v e  im m e d ia te ly .

10. N u m b e r  o f  d e la y e d  lo t

T h is  ra tio  s h o w s  h o w  m u c h  th e  s ta c k  t im e  o c c u rs  in th e  p ro c e s s  s o  it h a s  to  b e  a

s m a ll n u m b e r.
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11. A c c u m u la te  id le  tim e

T h e  id le  tim e  c o m e  fro m  th e  m a c h in e , so  th e  p ro d u c tio n  s h o u ld  c o n s id e r  th e  

m a c h in e  f ir s t ly  to  c h e c k  its  q u a lity . H o w e ve r, if th is  in d e x  is h ig h , th a t m e a n s  th e  p ro c e s s  

is o rg a n iz e d  o r  p la n n e d  u n s u ita b ly .

12. U n it p ro d u c tio n  p e r  m a c h in e

T h is  ra tio  in d ic a te s  th a t th e  s p e e d  o f w o rk  p ro c e s s . If it is  h ig h , th a t m e a n s  th e  

c a p a b ility  o f  th a t m a c h in e  is  g o o d  e n o u g h  to  m a n u fa c tu re  p ro d u c ts . W h e n  th e  h ig h  

s e a s o n  a r r iv e s  o r  th e  fa c to ry  g e ts  h ig h  v o lu m e  o f  o rd e r, th is  in d e x  c a n  h e lp  th e  

p ro d u c tio n  d e c id e  to  s e le c t w h ic h  m a c h in e  is  s u ita b le  to  p ro d u c e  p ro d u c ts  m o re  

a p p ro p r ia te ly

13. P ro d u c t c o s t p e r  u n it

T h e  w o rk in g  te a m  s e le c te d  th is  KPI in o rd e r  to  m e a s u re  th e  p e r fo rm a n c e  o f  c o s t 

o f  p ro d u c tio n . A d d it io n a lly , u n it c o s t is  th e  fu n d a m e n ta l fa c to r  o f  e v e ry  b u s in e s s . It c a n  

c a lc u la te  b y  c o m b in in g  o f e v e ry  c o s t to  p ro d u c e  o n e  u n it o f  e a c h  p ro d u c t. U n it c o s t w ill 

im p a c t d ire c t ly  to  th e  s a le  p ric e . T h u s , th e  fa c to ry  m a n a g e r m u s t c o n te m p la te  o f  th is  

m e a s u rin g .

14. P o w e r c o s t to  p ro d u c t c o s t ra tio

It c o n c e rn s  w ith  th e  p ro d u c tio n  c o s t e s p e c ia lly  fo r  th e  p o w e r  c o s t s u c h  a s  

e le c tr ic  o r  fu e l p o w e r. F o r  e x a m p le , n o w a d a ys , o il p r ic e  in c re a s e  100  p e rc e n t 

c o m p a r in g  la s t f iv e  y e a rs  s o  if a n y  b u s in e s s  c o n s u m e  o il to  m a k e  p o w e r  in th e  fa c to ry , 

th is  c a u s e  w ill im p a c t to  it  d ire c tly . T h e re fo re , th e  fa c to ry  s h o u ld  s e a rc h  th e  n e w  p o w e r  

re s o u rc e , w h ic h  h a s  q u a lity  a s  s im ila r  a s  o il b u t th e  p ric e  is m o re  c o n s ta n t.

15. D e p re c ia tio n  to  p ro d u c t c o s t ra tio

T h is  ra tio  in d ic a te s  h o w  m a n y  fix e d  a s s e ts  in th e  fa c to ry . If it is  h ig h , th a t  m e a n s  

th a t b u s in e s s  h a s  th e  h ig h  v a lu e  o f f ix e d  a s s e ts  su c h  a s  la n d , b u ild in g  o r  m a c h in e .
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16. N u m b e r o f  c u s to m e r  c o m p la in  p e r n u m b e r o f  g o o d  so ld

M e a s u rin g  th e  c u s to m e r  c o m p la in t w ill in d ic a te  th e  c u s to m e rs ' s a t is fa c t io n  a n d  

a n y  s u g g e s tio n . T h e  c o m p la in t w ill g iv e  b e n e fits  to  th e  c o m p a n y  to  im p ro v e  a n d  d e v e lo p  

th e  c re a te d  id e a s .

17. D e fe c t ra te  fo u n d  fro m  in - lin e  p ro d u c tio n

D e fe c t ra te  s h o w s  th e  q u a lity  o f  in - lin e  p ro d u c tio n . If  th e  d e fe c t ra te  is h ig h , it 

m e a n s  th a t th e  p ro d u c tio n  n e e d s  to  im p ro v e  im m e d ia te ly .

18. T o ta l m a c h in e  d o w n  tim e

T h is  ra tio  s h o w s  h o w  lo n g  th e  m a c h in e  b re a k s  d o w n  to  o v e rh a u l it. I f  th is  ra tio  is  

h ig h , th a t m e a n s  th e  fa c to ry  s h o u ld  p u rc h a s e  th e  n e w  o n e  o r  m a in te n a n c e  th e  o ld  o n e  

c lo s e ly . H o w e v e r, th e  fa c to ry  m a n a g e r  h a s  to  w e ig h  th e  c o s t b e tw e e n  p u rc h a s in g  th e  

n e w  m a c h in e  a n d  th e  m a in te n a n c e  c o s t o f  th e  o ld  m a c h in e  in th e  n e x t th re e  y e a rs  w ith  

p ro d u c tiv ity .

19. M a in te n a n c e  c o s t to  p ro d u c t c o s t ra tio

T h is  c o s t c a n  h e lp  w h e th e r  th e  fa c to ry  m a n a g e r d e c id e s  to  b u y  th e  n e w  m a c h in e  

o r  no t. If it is h ig h , th a t m e a n s  th e  m a c h in e  has  to  b e  ta k e n  c a re  c lo s e ly . T h e re fo re , th e  

m a n a g e r  s h o u ld  c o m p a re  th e  m a in te n a n c e  c o s t a n d  n e w  m a c h in e  c o s t th a t  w h ic h  o n e  

is m o re  o p tim is tic a lly .
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4.7.5 Identify Requirement Data from KPIs

A fte r  th e  w o rk in g  te a m  s e le c te d  th e  a p p ro p r ia te  K P Is  fo r  th is  fa c to ry  

c o rre s p o n d in g  to  fu n c tio n s  a n d  c r it ic a l s u c c e s s  fa c to rs , th e  te a m  h a s  c o n g re g a tio n  to  

id e n t ify  re q u ire m e n t d a ta  in o rd e r  to  c a lc u la te  v a lu e  o f e a c h  K P I. T h e s e  v a lu e s  w ill 

il lu s tra te  th e  p e rfo rm a n c e  o f  e a c h  p ro d u c tio n  fa c to r. T o  b e  a b le  c a lc u la tin g  e a c h  v a lu e , 

fo rm u la  o f  e a c h  KPI s u m m a r iz e d  in T a b le  4 .7 .



T a b le  4 .7  Id e n tify  re q u ire m e n t d a ta  fro m  K P Is

KPIs KPIs Formula Requirement Data Sort of Data

R a w  m a te r ia l c o s t p e r  u n it [R a w  m a te r ia l c o s t] •  R a w  m a te r ia l c o s t re p o rt P u rc h a s in g
p ro d u c tio n  (B a h t/p ie c e ) [U n it p ro d u c tio n ] •  D a ily  p ro d u c tio n  re p o rt P ro d u c tio n

D e fe c t ra tio  th a t o c c u r  w h e n [Q u a n tity  o f d e fe c t]  X 100
•  P re -ra w  m a te r ia l re p o rt

•  D a ily  ra w  m a te r ia l u se d  re p o rt

Q u a lity  C o n tro l 

P ro d u c tio n
u s in g  o u t o f  s p e c if ic a t io n  o f 

ra w  m a te r ia l

[Q u a n tity  o f  ra w  m a te r ia l u se d ]

R a w  m a te r ia l c o s t to  p ro d u c t [R a w  m a te r ia l c o s t]  X 100
•  R a w  m a te r ia l c o s t re p o rt

•  In c o m e  &  E x p e n d itu re  re p o rt

P u rc h a s in g

A c c o u n t in g
c o s t ra tio [p ro d u c t c o s t]

P ro d u c t c o s t =  [R a w  m a te r ia l c o s t]  + [L a b o r  c o s t]  +  [O v e rh e a d  c o s t]

In v e n to ry  tu rn o v e r [C o s t o f  g o o d  s o ld ] •  In c o m e  &  E x p e n d itu re  re p o rt A c c o u n t in g
[ In v e n to ry  c o s t (a v e ra g e )] •  In v e n to ry  re p o rt A c c o u n t in g

P e r fo rm a n c e  ra tio [W o rk in g  tim e ]
•  M a c h in e  a c t iv ity  re p o rt P ro d u c tio n

[A v a ila b le  tim e ]

V a lu e  o f p ro d u c t { [Q u a n tity  o f  p la n n in g  p ro d u c t]  -  [Q u a n tity  o f  a c tu a l p r o d u c t ] } X •  D a ily  p ro d u c tio n  re p o rt P ro d u c tio n
u n c o m p le te d  on  t im e  (B a h t) [V a lu e  o f  p ro d u c t] •  In c o m e  &  E x p e n d itu re  re p o rt A c c o u n t in g



M a c h in e  id le  tim e  ra tio  (% )

'

1- (^ Load ing  t im e  -  B re a k  d o w n  t im e "!  

L o a d in g  t im eพ ' ' -  -๗' >

X 100 
► •  M a c h in e  a c t iv ity  re p o rt P ro d u c tio n

N o n -c o n fo rm  ra w  m a te r ia l 

p e r to ta l ra w  m a te r ia l use d

[Q u a n tity  o f  ra w  m a te r ia l non  c o n fo rm ] X 100 

[Q u a n tity  o f ra w  m a te r ia l u se d ]
•  P re -ra w  m a te r ia l re p o rt Q u a lity  C o n tro l

Q u a n tity  o f d e fe c t p e r 

q u a n t ity  o f p ro d u c tio n

[Q u a n tity  o f  d e fe c t]  X 100 

[Q u a n tity  o f  p ro d u c tio n ]
•  Q u a lity  c o n tro l re p o rt Q u a lity  C o n tro l

N u m b e r o f d e la y e d  lo t 

( lo ts /p e r io d )
N u m b e r  o f  lo t u n c o m p le te d  on  tim e •  D e la y e d  lo t re p o rt P ro d u c tio n

A c c u m u la te  id le  tim e  

(h o u rs /p e r io d )

[B re a k  d o w n  t im e ] + [Id le  tim e ]

B re a k  d o w n  t im e  = [R e p a ir in g  t im e ] + [W a it in g  t im e ] fo r  e a c h  m a c h in e
•  M a c h in e  a c t iv ity  re p o rt P ro d u c tio n

U n it p ro d u c tio n  p e r m a c h in e  

(p ie c e s /m in u te )

A m o n g  o f u n it  p ro d u c tio n  d u r in g  1 p e r io d  p e r m a c h in e
•  D a ily  p ro d u c tio n  re p o rt P ro d u c tio n

P ro d u c t c o s t p e r  u n it 

(B a h t/p ie c e )

[P ro d u c t c o s t]

[U n it p ro d u c tio n ]

P ro d u c t c o s t = [R a w  m a te r ia l c o s t]  + [L a b o r  c o s t] + [O v e rh e a d  c o s t]

•  In c o m e  &  E x p e n d itu re  re p o rt

•  D a ily  p ro d u c tio n  re p o rt

A c c o u n t in g

P ro d u c tio n

บ า



P o w e r c o s t to  p ro d u c t c o s t 

ra tio

[P o w e r  c o s t]  X 100 

[P ro d u c t c o s t]

P ro d u c t c o s t =  [R a w  m a te r ia l c o s t]  + [L a b o r  c o s t]  + [O v e rh e a d  c o s t]

•  In c o m e  &  E x p e n d itu re  re p o rt A c c o u n t in g

D e p re c ia tio n  to  p ro d u c t 

c o s t ra tio

[D e p re c ia t io n ]  X 100 

[P ro d u c t c o s t]

P ro d u c t c o s t =  [R a w  m a te r ia l c o s t]  + [L a b o r  c o s t]  + [O v e rh e a d  c o s t]

•  In c o m e  &  E x p e n d itu re  re p o rt A c c o u n t in g

N u m b e r o f c u s to m e r  

c o m p la in e d  p e r n u m b e r o f 

g o o d  so ld

[N u m b e r  o f  c u s to m e r  c o m p la in e d ]  X 100 

[N u m b e r  o f  g o o d  so ld ]
•  C u s to m e r  c o m p la in e d  re p o rt

•  In c o m e  &  E x p e n d itu re  re p o rt

Q u a lity  C o n tro l 

A c c o u n t in g

D e fe c t ra te  fo u n d  fro m  in 

line  p ro d u c tio n

[Q u a n tity  o f  d e fe c t fo u n d  fro m  in - lin e  p ro d u c tio n ]  X 100 

[Q u a n tity  o f p ro d u c tio n ]
•  Q u a lity  c o n tro l re p o rt Q u a lity  C o n tro l

T o ta l m a c h in e  d o w n  tim e  

(h o u rs /p e r io d )

N u m b e r  o f  h o u rs  o f  m a c h in e  o u t o f  o rd e r
•  M a c h in e  a c t iv ity  re p o r t (s u m m a ry ) M a in te n a n c e

M a in te n a n c e  c o s t to  

p ro d u c t c o s t ra tio

[M a in te n a n c e  c o s t]  X 100 

[P ro d u c t c o s t]

P ro d u c t c o s t = [R a w  m a te r ia l c o s t]  + [L a b o r  c o s t]  + [O v e rh e a d  c o s t]

•  In c o m e  & E x p e n d itu re  re p o rt A c c o u n t in g

•vl๐ไ>
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4 .8  S e t t in g  P e r fo r m a n c e  V a lu e

A fte r  th e  w o rk in g  te a m  s e le c te d  th e  a p p ro p r ia te  K P Is  fo r  th is  fa c to ry , th e  te a m  

w ill c a lc u la te  th e  p e r fo rm a n c e  v a lu e  o f e a c h  K P Is . D u e  to  th e  fa c to ry  d id  n o t c o lle c t 

s o m e  re q u ire m e n t d a ta , s e t n e w  re p o rt s y s te m  m u s t b e  p e rfo rm e d .

4.8.1 Setting Report System

A c c u ra c y  d a ta  a re  re q u ire d  fo r  c a lc u la tin g  p e r fo rm a n c e  v a lu e , 

fa c to ry  h a s  e x is tin g  re p o rt sy s te m , it is n o t to  p ro v id e  a ll re q u ire m e n t d a ta . 

K P Is  te a m  h a s  to  s e t th e  n e w  re p o rt s y s te m  to  c o lle c t a ll re q u ire m e n t 

c a lc u la te  th e  s ta n d a rd  v a lu e  o f e a c h  K P Is . T h e  n e w  re p o rt s y s te m s  th a t  

a re :

A lth o u g h  th e  

T h e re fo re , th e  

d a ta , a n d , to  

K P Is  te a m  se t

1. P re -ra w  m a te r ia l re p o rt

2 . D a ily  p ro d u c tio n  re p o rt

3 . Q u a lity  c o n tro l re p o rt

4 . M a c h in e  a c tiv ity  re p o rt

5 . P ro d u c t tra n s fe r

6 . C u s to m e r  c o m p la in e d  re p o rt

7. D e la y e d  lo t re p o rt
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Table 4.8 Pre-raw material report

D a te .................................................................

O p e ra to r  N a m e ...........................................

P r e - R a w  M a t e r ia l  R e p o r t

Quantity of raw Quantity of defect that occur when using Quantity o f non-conform
material used (Kg.) out of specification of raw material (Kg.) raw material (Kg.)

0 8 .0 0 -1 0 .0 0

1 0 .0 0 -1 2 .0 0

1 3 .0 0 -1 5 .0 0

1 5 .0 0 -1 7 .0 0

Summary

R e m a rk  ะ

A p p ro v e d  b y ....................................................
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Table 4.9 Daily production report

D a i l y  P r o d u c t i o n  R e p o r t

D a te ........................................................................

O p e ra to r  N a m e ................................................

P ro d u c tio n  p la n n in g ............................K g .

Time
Raw Material Used Unit Production

Lot Kg. Kg. Pieces
0 8 .0 0 -1 0 .0 0

1 0 .0 0 -1 2 .0 0

1 3 .0 0 -1 5 .0 0

1 5 .0 0 -1 7 .0 0

Summary

R e m a rk  :

A p p ro v e d  b y .....................................................



80

Table 4.10 Quality control report

Q u a l i t y  C o n t r o l  R e p o r t

D a te ...............................

O p e ra to r  N a m e .......

Time
Unit Production Quantity of defect (Kg.)

Kg. Pieces In-line Finished product
0 8 .0 0 -1 0 .0 0

1 0 .0 0 -1 2 .0 0

1 3 .0 0 -1 5 .0 0

1 5 .0 0 -1 7 .0 0

Summary

R e m a rk  :

A p p ro v e d  b y .....................................................
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Table 4.11 Machine activity report

M a c h in e  N a m e ..........................

D a te .................................................

O p e ra to r  N a m e ..........................

O p e ra to r  c h e c k  in .....................

O p e ra to r  c h e c k  in ....................

M a c h in e  A c t i v i t y  R e p o r t

.. ..(m o rn in g )

.. .(a fte rn o o n )

M a c h in e  N o ...............

C h e c k  o u t .........................

C h e c k  o u t .........................

Task Starting Time Finishing Time

1. S ta r t up

2. R un

3. T ro u b le s h o o tin g

4. R e -p re p a rin g

5. R e -run

6. C le a n in g

W o rk in g  T im e  (m in ) ..................

L o a d in g  T im e  (m in ) ..................

M a c h in e  D o w n  T im e  (m in ) .. .

Id le  T im e  (m in ) ............................

R e m a rk  :

A p p ro v e d  b y .....................................................
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Table 4.12 Product transfer

P r o d u c t  T r a n s f e r

B o o k  N u m b e r .............................  N u m b e r ..........................

D a t e ................................................

O p e ra to r  N a m e ...........................................................

Order Item Lot Quantity (Kg.)

R e m a rk  ะ

A p p ro v e d  b y .....................................................



Table 4.13 Customer complained report

C u s t o m e r  C o m p la in e d  R e p o r t

D a te ........................

C u s to m e r  N a m e

P ro d u c t..................

Q u a n t ity ................

C o m p la in e d  :

C a u s e  a n d  e ffe c t :

R e p o rte r.



Table 4.14 Delayed lot report

D e la y e d  L o t  R e p o r t

P e r io d ................................................

Lot Product Ordered Date Due Date Completed Date

N u m b e r o f  d e la y e d  l o t ................................ lo ts

A p p ro v e d  b y ............................................................
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4.8.2 Collecting Data

A fte r  s e tt in g  th e  re p o rt s y s te m , th e  w o rk in g  te a m  w ill c o lle c t d a ta  in th e  fa c to ry  in 

o rd e r  to  c a lc u la te  th e  v a lu e  o f e a c h  K P Is  to  b e  a b le  to  e v a lu a te  th e  p e r fo rm a n c e  o f  th e  

c o m p a n y . T h e  te a m  a g re e d  to  c a lc u la te  th e  p e r fo rm a n c e  v a lu e  e v e ry  15 w o rk in g  d a y s  

o r  a  p e rio d  fo r  3  m o n th s .

T h e  e x a m p le s  o f  c o lle c t in g  d a ta  b y  u s in g  th e  n e w  re p o rt s y s te m  in p e r io d  1 a re  

s h o w n  in T a b le  4 .1 5 . A d d it io n a l,  T a b le  4 .1 6  p re s e n te d  a ll c o lle c tin g  d a ta  in  o rd e r  to  

c a lc u la te  th e  p e r fo rm a n c e  v a lu e .



T a b le  4 . า5  C o lle c tin g  d a ta  in p e r io d  1

D a y
R a w  m a te r ia l 

used  (K g .)

U n it
p ro d u c tio n

(K g .)

U n it
p ro d u c tio n

(p ie c e s )

Q u a n t ity  o f d e fe c t 
th a t o c c u r w h e n  

u s in g  o u t o f 
s p e c ific a tio n  o f 

ra w  m a te r ia l (K g .)

Q u a n t ity  o f 
n o n -c o n fo rm  
ra w  m a te r ia l 

(K g .)

U n it
d e fe c t
(K g .)

D e fe c t ra te  
fo u n d  fro m  in 
lin e  p ro d u c tio n  

(K g .)

W o rk in g
tim e
(m in )

L o ad in g
tim e
(m in )

B re a k  
d o w n  t im e  

(m in )

1 1 ,1 2 0 .0 0 1 ,029 .01 3 4 ,3 0 0 1 9 .3 9 2 8 .7 5 1 9 .5 8 2 3 .2 7 4 6 0 4 8 0 2 5

2 1 ,0 7 0 .0 0 9 7 7 .4 0 3 2 ,5 8 0 2 1 .7 0 2 2 .2 2 1 5 .9 4 3 1 .0 9 4 6 4 4 8 7 18

3 1 ,1 3 0 .0 0 1 ,0 3 8 .5 0 3 4 ,6 1 7 2 7 .6 4 2 7 .8 2 1 8 .7 3 1 5 .7 6 4 5 9 4 8 0 2 5

4 1 ,1 6 0 .0 0 1 ,0 6 9 .2 0 3 5 ,6 4 0 2 8 .5 4 2 0 .0 7 1 6 .9 3 2 2 .6 4 461 481 2 4

5 1 ,0 9 0 .0 0 1 ,0 2 8 .6 0 3 4 ,2 8 7 1 9 .9 9 6 .3 3 2 0 .0 2 1 3 .0 6 4 4 5 4 6 9 21

6 1 ,1 2 0 .0 0 1 ,0 4 3 .2 0 3 4 ,7 7 3 1 3 .0 2 1 6 .9 5 2 1 .7 6 2 2 .9 6 4 4 9 4 9 0 15

7 1 ,1 0 0 .0 0 1 ,0 0 4 .7 0 3 3 ,4 9 0 1 5 .4 9 3 5 .9 8 2 1 .0 6 2 1 .4 5 4 4 5 4 6 8 2 2

8 1 ,0 2 0 .0 0 9 4 0 .5 0 3 1 ,3 5 0 2 0 .8 7 21 .11 1 7 .1 2 1 7 .9 5 4 5 0 481 14

9 1 ,0 3 0 .0 0 9 2 6 .3 4 3 0 ,8 7 8 2 4 .6 2 3 0 .6 9 2 1 .8 5 2 5 .1 0 4 3 8 4 5 9 2 4

10 1 ,0 3 0 .0 0 9 5 3 .4 5 3 1 ,7 8 2 2 2 .8 6 9 .5 8 2 2 .1 3 1 9 .9 7 4 4 2 471 16

11 1 ,1 2 0 .0 0 1 ,028 .61 3 4 ,2 8 7 2 5 .7 6 1 8 .5 2 23 .41 2 1 .6 9 4 3 4 4 5 7 2 2

12 1 ,0 7 0 .0 0 9 8 6 .5 0 3 2 ,8 8 3 2 3 .3 7 2 1 .5 6 20 .61 1 6 .9 5 4 4 3 4 8 4 2 0
COo



Day
Raw material 
used (Kg.)

Unit
production

(Kg.)

Unit
production
(pieces)

Quantity of defect 
that occur when 

using out of 
specification of 

raw material (Kg.)

Quantity of 
non-conform  
raw material 

(Kg.)

Unit
defect
(Kg.)

Defect rate 
found from in
line production 

(Kg.)

Working
time
(min)

Loading
time
(min)

Break 
down time 

(min)

13 1 ,0 8 0 .0 0 9 9 1 .6 0 3 3 ,0 5 3 1 9 .3 6 2 8 .3 9 1 8 .1 7 2 1 .0 6 441 4 9 0 15

14 1 ,1 3 0 .0 0 1 ,0 4 8 .1 0 3 4 ,9 3 7 2 2 .2 0 2 0 .3 4 1 9 .4 9 1 8 .8 7 4 3 9 481 2 4

15 1 ,0 8 0 ,0 0 9 8 6 .9 4 3 2 ,8 9 8 3 0 .5 9 1 8 .3 5 1 5 .3 2 2 8 .8 0 4 3 7 4 8 5 2 0
Summary 16,350.00 15,052.65 501,755 335.40 326.66 292.13 320.62 6,707 7,164 305



Table 4.16 Collecting data เท period 1 -  6

Data Unit
Period

1 2 3 4 5 6
R a w  m a te r ia l c o s t B a h t 1 ,9 6 2 ,0 0 0 1 ,9 3 2 ,0 0 0 1 ,9 6 8 ,0 0 0 1 ,9 8 0 ,0 0 0 1 ,9 6 8 ,0 0 0 1 ,9 6 8 ,0 0 0

T o ta l ra w  m a te r ia l used Kg. 1 6 ,3 5 0 1 6 ,1 0 0 1 6 ,4 0 0 1 6 ,5 0 0 1 6 ,4 0 0 1 6 ,4 0 0

U n it p ro d u c tio n Kg. 1 5 ,0 5 2 .6 5 1 4 ,8 4 3 .4 6 1 5 ,0 4 6 .2 3 1 5 ,1 3 8 .7 8 1 5 ,0 5 6 .9 4 1 5 ,0 2 3 .0 3

U n it p ro d u c tio n P ie c e s 5 0 1 ,7 5 5 4 9 4 ,7 8 2 5 0 1 ,5 4 1 5 0 4 ,6 2 6 5 0 1 ,8 9 8 5 0 0 ,7 6 8

Q u a n tity  o f  d e fe c t th a t o c c u r  w h e n  u s in g  o u t o f 

s p e c if ic a t io n  o f ra w  m a te r ia l
Kg. 3 3 5 .4 0 3 2 9 .3 5 3 3 2 .1 5 3 2 9 .8 4 3 2 6 .7 9 3 3 4 .4 5

P ro d u c t c o s t B a h t 2 ,4 1 6 ,5 6 8 2 ,3 1 3 ,7 4 9 2 ,5 3 3 ,5 1 2 2 ,5 1 0 ,3 7 0 2 ,4 0 5 ,2 1 5 2 ,4 4 5 ,1 2 5

C o s t o f  g o o d  so ld B a h t 2 ,6 3 4 ,0 5 9 2 ,5 3 3 ,5 5 5 2 ,7 8 8 ,3 8 3 2 ,7 5 3 ,8 7 6 2 ,6 2 0 ,7 2 2 2 ,6 6 5 ,1 8 6

Q u a n tity  o f  p ro d u c t u n c o m p le te d  on  tim e Kg. 1 1 5 .4 7 2 3 8 .9 1 1 4 5 .3 8 6 7 .5 2 2 5 9 .0 6 2 9 3 .6 1

Q u a n tity  o f  n o n -c o n fo rm  ra w  m a te r ia l Kg. 3 2 6 .6 6 3 1 8 .2 0 3 2 8 .2 9 3 3 2 .1 6 3 2 6 .6 2 3 2 8 .6 7

U n it d e fe c t Kg. 2 9 2 .1 3 3 0 0 .5 0 3 1 4 .2 0 2 8 9 .5 7 3 0 5 .8 4 3 0 3 .8 2

D e fe c t ra te  fo u n d  fro m  in - lin e  p ro d u c tio n Kg. 3 2 0 .6 2 3 0 9 .1 0 3 1 6 .11 3 0 2 .7 6 3 2 1 .7 2 3 2 7 .0 2

W o rk in g  t im e  (a t ro a s te r  m a c h in e ) M in u te s 6 ,7 0 7 6,641 6 ,6 6 3 6 ,6 9 7 6 ,7 1 3 6 ,6 4 4

A v a ila b le  tim e  (a t ro a s te r  m a c h in e ) M in u te s 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0

L o a d in g  t im e  (a t ro a s te r m a c h in e ) M in u te s 7 ,1 6 4 7 ,0 3 0 7 ,1 3 7 7 ,1 1 3 7 ,1 7 9 7 ,0 3 0



Data Unit
Period

1 2 3 4 5 6
B re a k  d o w n  t im e  (a t ro a s te r  m a c h in e ) M in u te s 3 0 5 3 8 6 301 3 5 9 3 0 9 3 8 9

A c c u m u la te  id le  t im e H o u rs 6 2 5 6 9 8 5 8 7 6 9 0 4 2 6 7 8 3

N u m b e r o f  d e la y e d  lo t L o ts 1 2 1 0 2 2

P o w e r c o s t B a h t 4 0 ,4 3 8 .3 0 3 9 ,1 1 3 .4 0 3 9 ,7 4 5 .9 0 4 0 ,8 7 2 .7 0 3 9 ,2 5 7 .7 0 4 0 ,0 6 2 .7 0

L a b o r c o s t B a h t 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0

D e p re c ia tio n B a h t 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0

N u m b e r o f  c u s to m e r  c o m p la in P ie c e s 2 9 6 5 2 9 6 3 5 2 3 0 4 4 7 6 2 7

N u m b e r o f g o o d  so ld P ie c e s 4 8 8 ,0 0 0 4 8 7 ,0 0 0 4 5 5 ,0 0 0 4 6 0 ,0 0 0 4 7 5 ,0 0 0 5 0 7 ,0 0 0

T o ta l m a c h in e  d o w n  tim e H o u rs 19 2 0 15 2 8 2 2 13

M a in te n a n c e  c o s t B a h t 2 1 ,0 0 0 .0 0 2 7 ,9 0 0 .5 0 2 9 ,0 1 4 .1 0 2 1 ,9 9 3 .3 0 2 4 ,5 0 0 .0 0 2 6 ,2 9 8 .2 0
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4.8.3 Calculate Performance Value

W h e n  th e  d a ta  is  c o lle c te d  c o m p le te ly , th e  w o rk in g  te a m  w ill c a lc u la te  th e  

p e r fo rm a n c e  v a lu e  in o rd e r  to  d e te rm in e  th e  tre n d  o f e a c h  K P Is . T h e  p e r fo rm a n c e  v a lu e  

o f e a c h  K P Is  a re  p re s e n te d  in T a b le  4 .1 7 .



Table 4.17 Performance value of KPIs เก period 1 -  6

KPIs
Period

1 2 3 4 5 6
R a w  m a te r ia l c o s t p e r  u n it  p ro d u c tio n  (B a h t/p ie c e ) 3.91 3 .9 0 3 .9 2 3 .9 2 3 .9 2 3 .9 3

D e fe c t ra tio  th a t o c c u r  w h e n  u s in g  o u t o f  s p e c if ic a t io n  o f ra w  m a te r ia l 2 .0 5 2 .0 5 2 .0 3 2 .0 0 1 .99 2 .0 4

R a w  m a te r ia l c o s t to  p ro d u c t c o s t ra tio 8 1 .1 9 8 3 .5 0 7 7 .6 8 7 8 .8 7 8 1 .8 2 8 0 .4 9

In v e n to ry  tu rn o v e r 1 0 .2 4 1 0 .8 0 1 0 .5 8

P e rfo rm a n c e  ra tio 9 3 .1 5 9 2 .2 4 9 2 .5 4 93 .01 9 3 .2 4 9 2 .2 8

V a lu e  o f p ro d u c t u n c o m p le te d  on  t im e  (B a h t) 1 1 5 ,4 7 0 2 3 8 ,9 1 0 1 4 5 ,3 8 0 6 7 ,5 2 0 2 5 9 ,0 6 0 2 9 3 ,6 1 0

M a c h in e  Id le  T im e  R a tio  (% ) 4 .2 6 5 .5 0 4 .2 2 5 .0 5 4 .3 0 5 .5 3

N o n -c o n fo rm  ra w  m a te r ia l p e r  to ta l ra w  m a te r ia l u se d 2 .0 0 1 .9 8 2 .0 0 2 .01 1 .9 9 2 .0 0

Q u a n tity  o f  d e fe c t p e r q u a n t ity  o f p ro d u c tio n 1 .94 2 .0 2 2 .0 9 1.91 2 .0 3 2 .0 2

N u m b e r o f  d e la y e d  lo t ( lo ts /p e r io d ) 1 2 1 0 2 2

A c c u m u la te  id le  t im e  (h o u rs /p e r io d ) 6 2 5 6 9 8 5 8 7 6 9 0 4 2 6 7 8 3

U n it p ro d u c tio n  p e r m a c h in e  (p ie c e s /m in u te ) 6 9 .6 9 6 8 .7 2 6 9 .6 6 7 0 .0 9 69 .71 6 9 .5 5

P ro d u c t c o s t p e r  u n it (B a h t/p ie c e ) 4 .8 2 4 .6 8 5 .0 5 4 .9 7 4 .7 9 4 .8 8

P o w e r c o s t to  p ro d u c t c o s t ra tio 1 .67 1 .6 9 1 .5 7 1 .6 3 1 .6 3 1 .64

D e p re c ia tio n  to  p ro d u c t c o s t ra tio 8 .6 9 9 .0 8 8 .2 9 8 .3 7 8 .7 3 8 .5 9



KPIs
Period

1 2 3 4 5 6
N u m b e r  o f  c u s to m e r  c o m p la in  p e r  n u m b e r  o f  g o o d  so ld 0 .0 6 0.11 0 .1 4 0 .0 5 0 .0 9 0 .1 2

D e fe c t ra te  fo u n d  fro m  in - lin e  p ro d u c tio n 2 .1 3 2 .0 8 2 .1 0 2 .0 0 2 .1 4 2 .1 8

T o ta l m a c h in e  d o w n  t im e  (h o u rs /p e r io d ) 19 2 0 15 2 8 2 2 13

M a in te n a n c e  c o s t to  p ro d u c t c o s t ra tio 0 .8 7 1.21 1 .15 0 .8 8 1 .02 1 .0 8
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O n c e  th e  p e r fo rm a n c e  v a lu e s  a re  c a lc u la te d , a m e e tin g  is  s e t a m o n g s t th e  

w o rk in g  te a m  to  a g re e  on  th e  re su lt. T h e n  th e  re s u lt o f  th e  m e e tin g  is  s u b m itte d  to  th e  

m a n a g e m e n t fo r  a p p ro v a l.

A d d it io n a lly , a c c o rd in g  to  t im e  c o n s tra in t in th is  s tu d y , in v e n to ry  tu rn o v e r  s h o u ld  

n o t b e  a n a ly z e d  in th is  s ta g e  d u e  to  th e re  a re  to o  fe w  d a ta . A n y h o w , in v e n to ry  tu rn o v e r  

is o n e  o f th e  c r it ic a l K P Is  a n d  s h o u ld  b e  re c o rd e d  fo r  fu tu re  a n a ly s is . C o n s e q u e n tly , th e  

re s t 18  K P Is  w ill b e  s tu d ie d  in th e  n e x t c h a p te r.
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