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The Procurement Process

The Two Strategies for Process Improvement

The Quality of the Procurement Process

The Sigma of the Procurement Process

Challenges & Insights to Improve the Procurement Process



So, how good is your procurement?
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High inventory cost

Delayed shipments
Low performing 

vendors & contractors

Delayed RFQs Users not satisfied

Suppliers not satisfied



The answer boils down to …

• How accurate is your procurement process?

• How consistent is your procurement process?
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Procurement Process

Activities



The Process Performance
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• waste reduction

• Variation reduction

The Two Process Improvement Strategies
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A1 A2
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Cycle Time

Order Fulfilment 
Process

38 days
Late

Aldowaisan, T. 2018 “The Big Three in Kuwait 

Government Sector” AlJarida Newspaper, 23 

January, pp. 14.



• A standard consists of:

oTarget value

oFailure limit(s)

• What do we call the “38 days”?

It all starts with defining the Standard
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38 days

Late

A failure limit



1. The specs on the length of the copper pipe is 
100 ± 2 cm.

2. Contractors should be paid no later than 30 
days from the time of a correct invoice receipt.

3. User satisfaction should be 80% or more. 

Ex: Identify the Standards
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The specs on the length of the copper pipe is 100±2 cm.

• The target value is 100 cm

• The success limits are 98 and 102 cm

• The standard is 100±2 cm

Pipe Length
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100

Pipe length

10298

Defect Defect



Contractors should be paid no later than 30 days from 
the time of a correct invoice receipt.

• The target value is 22 days

• The success limit is 30 days

• The standard is 22 + 8 days

Invoice Payment
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3022

late

Invoice Payment



• User satisfaction should be 80% or more. 

• The target value is 90 %

• The success limit is 80 %

• The standard is 90 - 10%

User Satisfaction
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80%

failure

90%

User Satisfaction



• accuracy is how close is your 

performance value to the target value

• consistency is how close are your 

performance values to each other.

Measuring Performance
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3022

late

Invoice Payment

KPH
KOH

Which is the better company

KOH or KPH?



• The average is the measure of accuracy … Accuracy improves, as the 

average gets closer to the target value.

Accuracy Measure
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3022

late

Invoice Payment

KPHKOH

Which is more accurate: KOH or KPH?



• The sigma is the measure of consistency … consistency improves, as 

the sigma gets closer to zero.

Consistency Measure

15

3022

late

Invoice Payment

KPHKOH

Which is more consistent: KOH or KPH?



Ex 1: Calculate Average & Sigma
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KPH 29 28 28 28 27 29

KOH 26 25 25 24 23 27

3022
KPHKOH

Invoice Payment



The sample average ( ҧ𝑥) is 

a. the middle value in an ordered data. For even data set, it is the 
average of the two middle values. 

b. the maximum value in a data set.

c. the most widely used measure for central tendency. It is the 
arithmetic average. It is the sum of all data values divided by 
the number of data points. It is an estimate of the population 
mean .

d. the most frequently occurring number in the data set. A data 
set may have more than one mode.

Measures of Centrality
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median

mode



The sample sigma (standard deviation SD) is 

a. the difference between the largest and smallest values in a 
data set.

b. the most widely used measure for analyzing dispersion. It 
measures the average deviations from the mean. It estimates 
the population standard deviation .

c. the standard deviation squared.

d. the standard deviation divided by the mean expressed as a 
percentage.

Measures of Consistency
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Coefficient of variation (CV)

Sample Variance (s2)

Range (R)



• inconsistency is the enemy one of quality performance

• human is the main source of inconsistency

• Therefore, human is enemy one of quality ☺

Enemy One!
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• Be more accurate … that is get your average close to target value

• Be more consistent … that is get your sigma close zero

Process Performance Improvement

20



• Old thinking … as long as you are in the success region, all is the 
same.

• New  thinking … it is not enough to be in the success region, your 
aim is the target value.

Performance … Old & New Thinking

21

3022

late

Invoice Payment

3022

late

Invoice Payment

Pe
rf

o
rm

an
ce

le
ve

l

Pe
rf

o
rm

an
ce

le
ve

l



• To distinguish excellent from mediocre performances, you need to 
define levels within the success region.

Quality of Performance
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Types of Measures of a Process
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𝑂𝑢𝑡𝑝𝑢𝑡

𝐼𝑛𝑝𝑢𝑡
=

𝑜𝑟𝑑𝑒𝑟𝑠

𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑟

𝐼𝑛𝑝𝑢𝑡

𝑂𝑢𝑡𝑝𝑢𝑡
=

𝐶𝑜𝑠𝑡

𝑜𝑟𝑑𝑒𝑟

𝐴𝑐𝑡𝑢𝑎𝑙
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𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 𝑐𝑜𝑠𝑡 𝑝𝑙𝑎𝑛𝑛𝑒𝑑

𝑂𝑢𝑡𝑝𝑢𝑡 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 = 𝑈𝑠𝑒𝑟 𝑠𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛

𝐼𝑛𝑝𝑢𝑡

𝑂𝑢𝑡𝑝𝑢𝑡
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𝑡𝑖𝑚𝑒
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Process Sigma

24

Process Cycle Time

38 Days
late

RFQ
Request

Fulfil

Good process … 27 defects per 10,000 (3 Sigma)

Excellent process … 3.4 defects per 1,000,000 (6 Sigma lenient)

Ideal process … 2 defects per 1,000,000,000 (6 Sigma strict)

consistency

A1 A2

A3

A4

A5



Lean & Six Sigma
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Flowchart

Flowchart

Run chart
Dot chart
Numerical measures

Check sheet

Fishbone diagram

Scatter diagram
Correlation analysis

Pareto analysis
Histogram

Integrated analysis questions
Scatter diagram

Design of analysis
Brainstorming

Root cause analysis

Kepner-Tregoe

Hypothesis testing
SOP

Flowchart

Coaching and training

Control charts
Audit

Distributions

SIPOC

CBA



• The standard of invoice payment is 22 + 8 days

• The analyst wanted to checked the times of the last 10 invoices.

Case Example: Invoice Payment
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• The analyst drew the dot diagram.

Case Example: Dot Diagram
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• The mean ( ҧ𝑥) = 25.7 days

• Show the mean on the dot 
diagram

• Accuracy = |Mean – Target|

= |25.7 - 22| = 3.7 days

• Mode = 26 days

• Median = 26 days

Case Example: Average & Accuracy
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Case Example: Sigma & Consistency
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𝑆 =
σ(𝑋− ҧ𝑥)2

𝑛−1

• The SD (𝑆) = 3.7 days

• Show the SD on the dot diagram.

• Consistency = SD = 3.7 days

• S2 = 13.3 days

• R = 13 days

• CV = 14%



Case Example: Sigma Performance
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𝑆 =
σ(𝑋− ҧ𝑥)2

𝑛−1

• In our example, the sigma of our 
process is less than 1.5



• In SS, the process sigma level is calculated for ideal (i.e. no shift) 
and Motorola (i.e. 1.5 shift allowance) methods. 

• Motorola approximation: 

Sigma Level = 0.8406 + 29.37 − 2.221 𝑥 ln(𝑝𝑝𝑚)

• What is the sigma level of a process with a yield of 99.9930%?

Sigma Performances
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Sigma Level ppm (ideal) ppm (Motorola)

1 Sigma 317,300 697,700

2 Sigma 45,500 208,700

3 Sigma 2,700 66,810

4 Sigma 63 6,210

5 Sigma 0.057 233

6 Sigma 0.002 3.4

= P(defect) = 70 ppm

= Sigma Level= 5.3 Sigma



Case Example: Process Performance
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• Assume a six sigma team studied the process of invoice payment over a 
4-month period. They were able to improve it through eliminating waste 
and training. 

• This lead to reducing the sigma to half and shift average by about one 
day.

3022



Process Sigma … Minitab
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For those interested
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نتمنى مُشاركتكم

35



36

ن 
مي

هت
لمُ

ل
..
.



T: (+965) 2246-9088   |   E: office@glc-im.com |   W: http://glc-im.com

Thank you


