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What we will learn?

 Decision Making

 Equal money decision

 Two-list method

 Complex decisions

 Unequal money decision

 Concept

 Mutually exclusive

 Non-mutually exclusive
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Lean – Principles (4P Model of the Toyota way)
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Principle 13

 Term: Make decisions slowly by consensus and implement rapidly

 Considers alternatives

 Discuss problems and potential solutions

 Tool: CBA, A3, and Nemawashi



Decision Making
(Introduction)
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The pivotal cornerstone principle



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است
Kambiz Kordani, M.Sc., PMP 

)Lean Project Management(اجرا و مدیریت پروژه به روش اصول ناب 
)CBA(انتخاب بر اساس سیستم تصمیم گیري مزایا 

7

The fundamental rule
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Choosing by advantages (CBA)
 CBA is …

 A decision making system made holistic by:

 Definitions

o The definitions enable explaining the principles

 Principles

 Models

o The models demonstrate the principles

 Methods

o The methods apply the principles
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Definitions used in CBA
1. Alternatives:

 Two or more mutually exclusive plans

2. Factor:

 Criteria, attributes, advantages, and other types of data.

 An element of a decision.

3. Criterion:

 A requirement (a must or a want).

4. Attribute:

 A characteristic, quality, or consequence of one alternative.

 A fact

5. Advantage:

 A beneficial difference between alternatives.
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Examples used in CBA
1. Alternatives:

 Orange safety vest or yellow safety vest

2. Factor:

 Reflectance

3. Criterion:

 Must reflect maximum light

4. Attribute:

 Orange has a retroreflected Luminance of 500 while Yellow has Retroreflected
Luminance of 300

 Difference in Luminance: 200 Retroreflected Luminance

5. Advantage:

 Orange has 200 more retroreflected luminance than yellow
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A sound decision method will…
 Encourage thinking skills:

 Specifying versus generalizing

 Use of low-order versus high-order abstractions

 Use of relevant facts rather than assumptions

 Use of anchored versus unanchored questions
and judgements



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است
Kambiz Kordani, M.Sc., PMP 

)Lean Project Management(اجرا و مدیریت پروژه به روش اصول ناب 
)CBA(انتخاب بر اساس سیستم تصمیم گیري مزایا 

12

Exampled of unsound method
 Alternatives X and Y each total 10

 Are they equivalent solutions?

 Is the difference in factors considered?

 What do the numbers mean?

 Attributes

 Percentages

 Advantages

 Something else?

 Is this information soundly connected to the facts?

This is an UNSOUND method as shown. 

How to make sound decision?
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Sound decision
1. Equal money decision

 Mutually exclusive

2. Unequal money decision

 Mutually exclusive

 Non-Mutually exclusive



Equal Money Decision
(Two List Method)
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CBA Steps
The CBA is one of the superiors decision-making methods

Why?

See Vide #15
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CBA Steps
The CBA is one of the superiors decision-making methods

Why?

Read also:

https://leanconstructionblog.com/why-choosing-by-advantages-is-the-best-available-
decision-making-method.html

https://leanconstructionblog.com/why-choosing-by-advantages-is-the-best-available-decision-making-method.html
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CBA Steps

Let’s try it…
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Two list method: Let’s try it…
1. Draw the CBA two list format
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Two list method: Let’s try it…
1. Draw the CBA two list format

Note these lines
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Two list method: Identify alternatives
1. Draw the CBA two list format
2. State the alternatives
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Two list method: Write all advantages
1. Draw the CBA two list format
2. State the alternatives
3. Perceive

i. Comparable attribute of each
alternative

ii. Decide the least preferred
iii. Write the beneficial difference

(advantage)
Under the associated alternative
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Two list method: Write all advantages
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Two list method: Write all advantages
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Two list method: Write all advantages
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Two list method: Write all advantages
 Which alternative has the more

important set of advantages.

 Either alternative is possible
depending on the decision-maker’s
preference.

 The quantity of advantages does not
matter.
 Numbers and math do not decide,

people decide.

So, how to decide?
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Two list method: Decide importance of each advantage
5. Decide the IMPORTANCE of each

advantage by first selecting the
paramount advantages to establish a
scale of importance.

6. Weight all advantages on the same
scale

Let’s see how…
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Two list method: Weighing importance of advantages

 This chart is called a Preference Chart.

 It is useful for non-numeric quality-based

factors.

 Assign the paramount advantage a weight of 10.

 Then, select the next most important advantage,

and assign it a weight relative to the importance

of the paramount advantage.

 Assign a weight to all advantages.

 It is possible to assign the same weight to

more than one advantage.
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Two list method: Example
Example: The following table illustrates an evaluation of two different heating systems in 
the renovation of an office building:



Equal Money Decision
(Complex Decisions)
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Tabular method for complex decisions

 Phase 1: Stage Setting Phase

 Define purpose, circumstances, root cause, appropriate viewpoints, relevant

facts, factors, must and want criteria

 Phase 2: Innovation Phase

 Formulate range of alternatives and determine attributes

 Phase 3: Decision-Making Phase (Thoughtfully Choosing)

 Summarize attributes, decide advantages, importance, and total importance

 Phase 4: Reconsideration Phase (Emotionally Choosing)

 Review the decision basis; Form clear, accurate, sensory-rich, motivational

perceptions; make commitment to implement

 Phase 5: Implementation Phase (Physically Choosing)

 Implement, check, adjust, evaluate process, learn and share
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Tabular method for complex decisions

 Use this method when you have …

 Two or more alternatives of equal cost

 Multiple alternatives in Phase 3 decision-making

 Too much information to juggle mentally

 To document a large amount of data

 Facilitating a complex group decision
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Steps of tabular method
1. Complete Phases 1 & 2 to identify factors, criteria, etc.

2. Summarize the attributes.
 Underline the least preferred attribute to decide the advantage.

3. Decide the importance.
 Circle most important advantage.
 Select paramount advantage.
 Weight all advantages on the same scale of importance, starting with most

important.
 Decide importance of remaining.

4. Choose the preferred alternative
 Sum the Total Importance (TI)
 Use money data correctly

1. If equal cost, choose greatest TI
2. If unequal cost, chart increments.

Let’s try it…
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Steps of tabular method: Let’s try it…

 Draw the CBA tabular format

 There will be more to draw than in the two list format

 A spreadsheet works well

 Begin by drawing the rows.
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Steps of tabular method: Let’s try it…

 Next draw the columns.

 Add the word “Factors” in the first column.
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Steps of tabular method: Let’s try it…

 Note the dashed lines
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Steps of tabular method: Let’s try it…

1. List the factors.

2. State the “want” & “must” criteria

3. List the alternatives
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Steps of tabular method: Let’s try it…
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Steps of tabular method: Let’s try it…

1. List the factors.

2. State the “want” & “must” criteria

3. List the alternatives

4. List the attributes

5. Underline the least preferred attribute in each factor

Why we need 

number 5?
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Steps of tabular method: Let’s try it…
6. Anchoring always to the least preferred attribute, write the beneficial difference

(advantage)
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Steps of tabular method: Let’s try it…
7. Highlight or circle the most important advantage within each factor row.
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Steps of tabular method: Let’s try it…
8. Decide on the paramount advantage from those highlighted.

 When highlighting cells, we use the circle to designate the paramount advantage.
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Steps of tabular method: Let’s try it…

8. Decide on the paramount advantage from those

highlighted.

 To establish a scale of importance

Assign the paramount advantage of an

importance score of 10

 You can use 100 or 1000

 Compare each highlighted most important

advantage to the paramount advantage and

assign a relative weight
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Steps of tabular method: Let’s try it…

8. Decide on the paramount advantage from those highlighted.

 Decide the importance of each remaining advantage and

assign a weight.
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Steps of tabular method: Let’s try it…
8. Enter the number representing the relative weight of importance.
9. Sum up the Total Importance (TI)
10. Choose the largest TI

Do you know why some items do not 

have numbers?
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Steps of tabular method: Let’s try it…
 The alternative having the greatest Total Importance

may or may not contain the paramount advantage.

 The decision-maker should participate in establishing
1. Factors,
2. Criteria, and
3. Importance

of advantages.
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Advantage statement examples



Unequal Money Decision
(Concept)
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Introduction

 Previously, we learned about mutually exclusive alternatives with equal cost

 In this section, we will learn about

1. Mutually exclusive decisions with unequal costs

2. Non-mutually exclusive decisions with unequal costs

We will use the tabular method



Unequal Money Decision
(Mutually Exclusive)
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Tabular method for unequal money decisions

 We first consider mutually exclusive alternatives

 In this scenario, you must select one or the other

 Chart the Total Importance of Advantages to Cost for these mutually exclusive

alternatives

 Do not show cost as a factor when establishing advantages
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Tabular method for unequal money decisions

 If you consider cost at an earlier stage,

a different decision might occur.

 The decision-maker decides whether to

spend the additional increment of money to

gain the incremental difference in importance of advantages
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Example CBA for mutually exclusive money decisions

 Our design team and the owner are concerned about

appearance and maintainability of a proposed customer service seating area

 We have three mutually exclusive alternatives:

1. Develop detailed drawings and sketches only

 This alternative costs $0 extra

2. Construct a partial physical full-sized model of the most important details, such

as a few different seats and tables

 This alternative costs $25,000 extra

3. Construct a complete physical full-sized model of the seating area, including all

types of seats, tables, carpet, and finishes

 This alternative costs $50,000 extra
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Example CBA for mutually exclusive money decisions

 We will consider three factors:

1. Visual appeal

 Criterion: Want a modern style

2. Seat physical comfort

 Criterion: Want the seats to feel comfortable for 30 minutes

3. Furniture durability

 Criterion: Want highly durable furniture

Let’s solve it!
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Example CBA for mutually exclusive money decisions

1. Draw the table
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Example CBA for mutually exclusive money decisions
2. Fill in

i. Factors
ii. Criteria, and
iii. Alternatives
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Example CBA for mutually exclusive money decisions
3. Fill in the attributes of each alternative
4. Underline the least preferred attribute



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است
Kambiz Kordani, M.Sc., PMP 

)Lean Project Management(اجرا و مدیریت پروژه به روش اصول ناب 
)CBA(انتخاب بر اساس سیستم تصمیم گیري مزایا 

59

Example CBA for mutually exclusive money decisions
5. Compare other attributes in each factor to the least preferred attribute to decide the

advantages and write these into the table.
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Example CBA for mutually exclusive money decisions
6. Highlight the most important advantage in each factor
7. Circle the paramount advantage
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Example CBA for mutually exclusive money decisions

8. Assign the paramount advantage of

an importance score of 10 (0r 100 or

1000)

9. Compare each highlighted most

important advantage to the

paramount advantage and assign a

relative weight
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Example CBA for mutually exclusive money decisions

10. Decide the importance of each

remaining advantage and assign a

weight.
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Example CBA for mutually exclusive money decisions

11. Sum the Total Importance for each alternative
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Example CBA for mutually exclusive money decisions

12. Develop a chart that compares

 Total Importance of Advantages (Y-Axis)

to

 Initial Cost (X-Axis)

13. The decision-maker must decide whether to

spend the difference in cost ($25,000) to

achieve the increased importance of

advantages (9 or 13)



Unequal Money Decision
(Non-Mutually Exclusive)
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CBA methods for non-exclusive proposals
 Alternatives:

1. Factor:
 A container for criteria, attributes, advantages, and other types of data
 An element of a decision
 A consideration

2. Criterion:
 A requirement (a must or a want)
 A standard on which a judgement is based

3. Attribute:
 A characteristic, quality, or consequence of one alternative
 A fact

4. Advantage:
 A beneficial difference between alternatives

5. Proposal
 Two or more non-exclusive plans
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CBA methods for non-exclusive proposals
 Non-exclusive means that proposal can co-exist

 Ex: You want more square feet but you also want energy-saving features

 Ex: You want durability but you also want a pleasant environment

 CBA methods for deciding among non-exclusive proposals…

 …do not violate rules as do many other decision-making methods

 …enable sound allocation of limited funding when applicable
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CBA methods for non-exclusive proposals
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CBA methods for non-exclusive proposals

How do we soundly sequence the selection?
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CBA methods for non-exclusive proposals

How do we soundly sequence the selection?
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CBA methods for non-exclusive proposals

How do we soundly sequence the selection?
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CBA methods for non-exclusive proposals

How do we soundly sequence the selection?
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CBA methods for non-exclusive proposals

How do we soundly sequence the selection?

 Two ways:

1. Graphically showing the map

2. Tabular format by calculating ratios
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Graphical format
1. No difference in the importance of advantages
2. No difference in cost
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Graphical format
1. No difference in the importance of advantages
2. Difference in cost
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Graphical format
1. Difference in the importance of advantages
2. No difference in cost

Let’s see how to solve it!
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Graphical format
1. Difference in the importance of advantages
2. No difference in cost

STEP 1
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Graphical format
1. Difference in the importance of advantages
2. No difference in cost

STEP 2
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Graphical format
1. Difference in the importance of advantages
2. No difference in cost

STEP 3
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Graphical format
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Graphical format
1. Difference in the importance of advantages
2. Difference in cost

Let’s see how to solve it!
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Graphical format
1. Difference in the importance of advantages
2. Difference in cost

STEP 1
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Graphical format
1. Difference in the importance of advantages
2. Difference in cost

STEP 2
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Graphical format
1. Difference in the importance of advantages
2. Difference in cost

STEP 3
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Graphical format
1. Difference in the importance of advantages
2. Difference in cost

STEP 4

Let’s solve this with Tabular format!
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Tabular format
1. Difference in the importance of advantages
2. Difference in cost STEP 1
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Tabular format
1. Difference in the importance of advantages
2. Difference in cost STEP 2
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Tabular format
1. Difference in the importance of advantages
2. Difference in cost

STEP 3
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Tabular format
1. Difference in the importance of advantages
2. Difference in cost STEP 4
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Tabular format
1. Difference in the importance of advantages
2. Difference in cost STEP 5
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Software

https://paramountdecisions.com/

https://paramountdecisions.com/
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CBA – Assignment

ASSIGNMENT 1-7-1:

1. Find the information about the following loaders:
1. Komatsu WA200PZ-6 Wheel Loader, JRB Coupler, 4 & 1 Bucket, Ride Control

2. 2012 Volvo L70G Wheel Loader

2. Make a decision using CBA (this is non-exclusive decision)

 If you need any assumptions, consider them.

 You can use either graphical format or tabular format

3. Send your work (in PDF format) to ralavipour@gmail.com

Due on the next week (next week with similar day)

mailto:ralavipour@gmail.com
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What we will learn?

 A3-Decision Making

 Concept

 Process understanding

 Process Implementation – Case Study 1: Format 1

 Process Implementation – Case Study 2: Format 2
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Lean – Principles (4P Model of the Toyota way)
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Principle 13

 Term: Make decisions slowly by consensus and implement rapidly

 Considers alternatives

 Discuss problems and potential solutions

 Tool: CBA, A3, and Nemawashi



A3 Decision-Making
(Concept)



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است
Kambiz Kordani, M.Sc., PMP 

)Lean Project Management(اجرا و مدیریت پروژه به روش اصول ناب 
A3حل مشکل و گزارش دهی بر اساس روش 

6

What is an A3 report?
 Process used to

relentlessly improve operational performance

 Central to this ability is the training of individuals in a structured problem-solving
approach

 The tool used is called the A3 Problem-Solving Report

 The A3 report is a system for implementing PDCA management,

which is simple yet disciplined and rigorous.

 The report used by Toyota fits on

a single sheet of A3 paper,

measuring approximately 11 × 17 inch

documents the results of the PDCA cycle in summary form.
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What is an A3 report?

 It has a template that guides users in the steps needed to determine the root causes of

an organization’s problems and to address them systematically.

The A3 report concisely

describes problems and the available information to 

1. Understand their ramifications quickly,

2. Focusing on improving processes and 

3. Solving the problems
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What is an A3 report?

 The development of the A3 report is thought to have been influenced by Taichi

Ohno’s dislike of reports that were longer than one page.

 It must be understood that the A3 report is not by itself a complete system for problem

solving.

In Toyota’s case their success in process improvement comes from

collaboration and teamwork.

The A3 report serves as an information and facilitation tool to

support a very practical problem-solving process.

A3 thinking as practiced by Toyota is based on seven elements (Sobek and Smalley 2008).

Let’s see these seven elements!



A3 Decision-Making
(Process Understanding)
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Basic steps to the A3 process – Format 1
 There are 7 basic steps:
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Basic steps to the A3 process – Format 1
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Basic steps to the A3 process – Format 2
 Other references may change the process. There can be also the following steps”

1. Background

2. Current condition and problem statement

3. Goal statement

4. Root-cause analysis

5. Countermeasures

6. Check/confirmation of effect (Action plan)

7. Follow-up actions
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Basic steps to the A3 process – Format 2
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Follow-up steps to the A3 process
 Four additional steps are followed after developing A3 report:

What is the difference between A3 and PDCA?
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A3 versus PDCA
The A3 process is rooted in the PDCA cycle

 Overall, the A3 report is not considered a documentation format,

but really is an important adjunct to the informed use of the PDCA cycle.

 Steps 1-4 and 7-8 of the A3 process incorporate the Plan step of PDCA

 Steps 5 and 9 of the A3 process incorporate the Do step of PDCA

 Steps 6 and 10 of the A3 process incorporate the Check step of PDCA

 Based on the evaluation
Another problem may be identified and the A3 process starts again

Act or Adjust
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A3 versus PDCA – Format 1
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A3 versus PDCA – Format 2
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Example: Scrap drywall on jobsite

Let’s see how to solve it!



A3 Decision-Making
(Process Implementation – Case Study 1: Format 1)
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Basic steps to the A3 process – Format 1
 There are 7 basic steps:
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Follow-up steps to the A3 process
 Four additional steps are followed after developing A3 report:
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Plan
Step 0: Identify a problem or need

 When a goal or objective is not being met,

you have a problem

 Best problems to work on are those that

arise in day-to-day work and prevent you from doing your best
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Plan
Step 1: Understand the current situation

 Observe the work processes, and document observation

 Create a diagram that shows how the work is done now.

 Quantify the magnitude of the problem

 Example: % of customer deliveries that are late

 Example: # of errors reported per quarter
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Plan
Step 2: Conduct root cause analysis

 Figure out what the root causes are to the errors or inefficiency

 Make a list of the main problem(s)

 Ask the appropriate “why?” questions five times or more if needed
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Plan
Step 3: Develop Countermeasures

 Specify the outcome, content, sequence, and tasks

 Create clear and direct connections between

requestors and suppliers of goods and services.

 Eliminate loops, workarounds, and delays
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Plan
Step 4: Develop a Target State

 A target condition is the new way of getting the work done

 It describes how the work will get done

with the proposed countermeasures in place.
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Do
Step 5: Create an Implementation Plan

 Should include a list of the actions that need to be done to

get the countermeasures in place and realize the target.

 Should identify the individual responsible for each task and a due date

 Other relevant items, such as cost, may also be added.
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Check
Step 6: Develop a Follow-up Plan

 A critical step in process improvement

 Makes sure the implementation plan was executed

Target condition realized, and

expected results achieved.
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Check
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Check
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Follow-up steps to the A3 process
Step 7: Discuss With All Impacted Parties

 Communication with all parties impacted by

1. Implementation or

2. Target condition

 The most successful process improvement projects do this step at each stage.

 Build consensus throughout the process

 Concerns raised should be addressed by:

 Studying the problem further

 Reworking countermeasures

 Changing targets

 Changing implementation
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Follow-up steps to the A3 process
Step 8: Obtain Approval to Implement

 It is important to contain approach from the problem

(i.e., CEO/VP) to carry out the proposed plan.

 The authority figure should verify that the problem has been sufficiently studied and

that all impacted parties are “on board” with the proposal.

 The authority figure may then approve the change and allow implementation.
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Follow-up steps to the A3 process
Step 9: Implement the Plan

 Complete them by the deadlines
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Follow-up steps to the A3 process
Step 10: Evaluate the Results

 It is very important to measure the actual results and compare to predicted result.

 If the actual results differ from the predicted ones

research needs to be conducted to figure out why

 Modify the process and repeat the A3 process until the goal is met.



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است
Kambiz Kordani, M.Sc., PMP 

)Lean Project Management(اجرا و مدیریت پروژه به روش اصول ناب 
A3حل مشکل و گزارش دهی بر اساس روش 

35

Sample A3
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Sample A3
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Sample A3: Photo of typical A3 (Greenlee)



A3 Decision-Making
(Process Implementation – Case Study 2: Format 2)
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Introduction

 The following case by Gilles Bélanger, MPM, PMP, MBB, illustrates the use of the A3

report to solve a problem at a Canadian company referred to as GROUPE XYZ.

 Gilles is an engineer, who provides consulting services as the President of Gilles

Bélanger & Associates Inc.
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Basic steps to the A3 process – Format 2
 Other references may change the process. There can be also the following steps”

1. Background

2. Current condition and problem statement

3. Goal statement

4. Root-cause analysis

5. Countermeasures

6. Check/confirmation of effect (Action plan)

7. Follow-up actions
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Background

 Based in the Province of Quebec, Canada, ‘GROUPE XYZ’ is a major player in the

commercial and industrial construction field.

 They run their business in a French-speaking environment.

 The company started their Lean journey in 2015.
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Background

 The A3 report was first introduced as a tool to capture

1. Discussions

2. Decisions

about a problem.

 Late in 2016, they observed a downward trend in

their estimating quote rate of success

which triggered a problem-solving project using an A3 report.
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Background

 They first did a graphical analysis of their quote success rate.

For the first 8 months of 2016, it went down to 5% as shown on the graph

(NEXT SLIDE).

 A team was formed to create an A3 report titled:

Reverse the downward quote rate of success at ‘GROUPE XYZ’ (since 2014).

 Their goal was to use the A3 format to capture the current situation,

desired situation and the plan of action that will fill the gap.
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Background
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Goal

 The team established the following goal;

they felt it would be a breakthrough:

“Increase to 20% our success rate for projects obtained compared to those

estimated.”
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Current conditions

 Then they ran a data search program to understand where they were when they lost a

bid.

See the chart below:
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Current conditions

 Once they saw how much difference they had with the lowest bidder,

they felt the need to see how they were spreading their $ values over a project bid.

Seven types of expenses were identified and using that frame they did a

thorough analysis of all bids produced in 2015 and the first half of 2016.

See pie chart below:
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Root cause analysis

 Using the knowledge gained from previous data collection analysis, team

1. Created cause-and-effect diagram (Ishikawa)

2. Used the 5 why’s document

to find the root causes below:

1. Gaps in estimating software proficiency (how to meet installation

needs for labor and material: electrical, plumbing, HVAC).

2. Insufficient knowledge of estimating software data management

methods

3. Incomplete and inaccurate estimates are produced due to short

lead time

4. Knowledge from experienced construction leaders in the

company are not shared with estimators
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Countermeasures

 After several brainstorming sessions with the stakeholders, they agreed on the list

below:
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Countermeasures

 The team realized the benefits to the organization in

1. Defining its core business and

2. Absolute need to align its offerings with its core expertise.

Developing the countermeasures led to the action plan.
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Action plan

 The action plan was rolled out at the end 2016 and the first half of 2017.

 One of their actions was to review the swim lane flowchart for

“Create and Estimate”.
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Action plan

Create and estimate before 2016
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Action plan

Updated (2018) flowchart reflects the team focus on data completeness and accuracy
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Follow-up actions

 Results were measured, of course.

 See below the reduction over time of the gap between ‘GROUPE XYZ’ bids and

their competitors:

1. This resulted in a significant improvement in the bids rate of success.

2. The team realized that even though the 20% success rate for the quotes

original goal was not achieved,

result was interesting.

For the first 9 months of 2018, 47% of the dollar value of

the quotes was converted into a contract.

As a result, the dollar value of the offers obtained is now a

key performance indicator.
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Follow-up actions
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Follow-up actions
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A3 Report

 Team members learned a lot during this process improvement project.

 The A3 report proved to be a valuable tool for capturing meeting discussions.
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A3 Report
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A3 Report
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A3 Report
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A3 Report
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A3 Report
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A3 Report
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CBA method and A3 Report

https://leanconstructionblog.com/Applying-Choosing-by-Advantages-Across-the-Design-
Process-Spectrum.html

Another case that could be very helpful!

https://leanconstructionblog.com/Applying-Choosing-by-Advantages-Across-the-Design-Process-Spectrum.html
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