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1. To make clear who is responsible for the test protocol, the designer or the tester.

2. Product cost down project: different themes in one project (discussion) combined

3. Development of a system by designing and integrating modules

4. Steps (interim results with sub-deliverables) to create a System Design

5. Make or buy and the PBS. Difference between in-house development and by supplier

6. Reuse of a (standardized) component in two modules

7.  A PBS for the Human Resources (HR) department

8. Divide into disciplines vs. modules vs. thematic results

9. Adding activities to achieve a deliverable

10. Adding activities to different levels of the result-breakdown

11. Difference in accountability when asking for a deliverable or an activity

12. A PBS is about results, not about sub-products. Building  new house vs renovation

13. PBS for an 8D problem solving process

14. PBS for a rapid Learning Cycles process

15.  Design and integration of system, subsystems and modules

PBS Library: cases

Source: PULZ, 2022
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Develop-
ment

Design

Module

Design

Test 
protocol

Test

Module 
test

Test report

Develop-
ment

Design

Module

Design

Test

Test 
protocol

Module 
test

Test report

1. To make clear who is responsible for the test protocol, the designer or the tester

versus:
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Cost down

(target: -25%)

Negotiation with
suppliers

Supplier w

Negotiate

Contract

Imple-
ment

Supplier x

Negotiate

Contract

Imple-
ment

Supplier y

Negotiate

Contract

Imple-
ment

Supplier z

Negotiate

Contract

Imple-
ment

Redesign
product

Redesign
theme 1

Design

Imple-
ment

Test

Redesign
theme 2

Design

Imple-
ment

Test

Redesign
theme 3

Design

Imple-
ment

Test

Reduce
functionality

Function
A

Design

Remove

Test

Function
B

Design

Remove

Test

Function
C

Design

Remove

Test

2. Product cost down: different themes in one project (discussion) combined

-6% -15% -8%
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1

2 3

4

4

Module 2

Module 1

System

development

System design
and module 
specification

System 
architecture

Specification
module 1 - 2

Module 1

development

Design
(based on module 

specification)

Build

Module test

Module 2

development

Design
(based on module 

specification)

Build

Module test

System 
integration and 

test

Integration
module 1 - 2

System tests

3. Development of a system by designing and integrating modules

1

2 2

3 3

4
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4. Steps (interim results with sub-deliverables) to create a System Design

This results breakdown helps to describe the process (from system 

requirements to system design with module specifications) and 

enables delegation of work to the team members (or teams).

System design

System 
requirements 

validation

Review system 
requirements
(intake) with
stakeholders

Check 
requirements
with modelling

and calculations

Benchmark
analysis based
on competitor

products

System concept 
choice

System 
decomposition

Definition of
system concepts

Calculation of 
critical

parameters 
per concept

Feasibility tests 
per concept

Choose concept

Design decisions
(for the chosen concept)

Decision
point 1

Decision
point 

description

Definition of 
options

Calculate and 
perform tests 

per option

Make
decision
(choose
option)

Decision
point 2

Decision
point 

description

Definition of 
options

Calculate and 
perform tests 

per option

Make
decision
(choose
option)

Decision
point n

Decision
point 

description

Definition of 
options

Calculate and 
perform tests 

per option

Make
decision
(choose
option)

Module 
specification

definition

Creation of 
specification

module A

Creation of 
specification

module B

Creation of 
specification

module C

Creation of 
specification

module Z

System design 
documents

(Final version)

Design study document
(with journal of concepts, 

choices and decisions)

System design 
document

Module specification
documents

Response to System 
requirements (which 

requirements are/aren't 
met)

System verification
requirements

(Design for Testability)

System test 
specification

System 
acceptance

specification

System 
integration plan 

(draft)
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Develop-
ment

Module 1

(make)

Specifi-
cation

Design Build
Module

test

Module 2

(buy)

Specifi-
cation

Subcontract 
manage-
mentplan

Module 
(module tested) 

from supplier

Review and 
Accceptance

test

5. Make or buy. Difference between in-house development and by supplier

Module 
(module tested) 

for customer

Design Build
Module

test

PBS supplier

S
o
u

rc
e
: 
P

U
L
Z

, 
2
0
2
2
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Develop-
ment

Component 
(to be reused)

Review specs with
module owners

Design component

Review design with
module owners

Build and test 
components

Module 1

Design module

(incl. component specs)

Use component (intake)

Build other components

Test module

Module 2

Design module

(incl. component specs)

Use component (intake)

Build other components

Test module

6. Reuse of a (standardized) component in two modules

8
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HR plan

Recruitment

Define gap demand 
organization and 

available resources

Recruitment plan

Implementation of 
recruitment plan

HR Development

Onboarding process
new employees

Definition 
onboarding script

Kick-off and plan onboarding
activities

for new employee

Evaluate onboarding process
per employee

Improve onboarding process
(see organizational development 

– process)

Competence development 
employees

Updated
competence overview

Training

Coaching 
(on-the-job)

Regular evaluation with
stakeholders 

Organizational
development

Employee satisfaction 
survey (yearly)

Creation improvement plan 
(process, people, systems)

Implement improvements
process

Implement improvements
systems

Implement improvements
people

(see competence development)

Creation of appropriate fit 
between projects and 

assigned staff

Updated overview projects
and assigned resources

Regular allocatation
meeting with stakeholders

Define actions regarding 
knowledge gaps of 
assigned resources 

(see competence development)

Regular evaluation with
stakeholders of 

allocation fit and actions

Appraisal cycle

Yearly kickoff with
managers

Collect input about
employee performance

Integral review of input 
data with managers

Decision consequence 
appraisals on salary 

increase

Appraisal meetings

7. A PBS for the Human Resources (HR) department
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Development

System 
design

System
concepts

System design

Specifications of 
disciplines

Mechanics
(discipline)

Design

Build

Test
(mechanics)

Electronics
(discipline)

Design

Build

Test
(electronics)

Software
(discipline)

Design

Build

Test
(software)

Integration & 
system test

Integration of 
discipline results

System tests

8. Divide into disciplines vs. modules vs. thematic results (1/3)  

Divide into disciplines
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Development

System 
design

System
concepts

System design

Module
specifications

Module 1
(multidisciplinary) 

Design
(HW/EL/SW)

Build

Module test

Module 2
(multidisciplinary) 

Design
(HW/EL/SW)

Build

Module test

Module 3
(multidisciplinary) 

Design
(HW/EL/SW)

Build

Module test

Integration & 
system test

Integration of 
modules

System tests

8. Divide into disciplines vs. modules vs. thematic results (2/3)  

Divide into modules

11

Source: PULZ, 2022



PULZ Project Management & Leadership Development B.V.

Development

Cost down

Specification
and design

Implementation

System-level
integration

Extra functionality

Specification
and design

Implementation

System-level
integration

Decrease energy 
consumption

Specification
and design

Implementation

System-level
integration

Increase
serviceability

Specification
and design

Implementation

System-level
integration

system test

System tests

8. Divide into disciplines vs. modules vs. thematic results (3/3)  

Divide into thematic results
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Analysis

Acquire data 
(training and 
evaluation)

Perform
analysis

Test analysis
outcome with

evaluation data
Write report Review report

Communicate
analysis report

9. Adding activities (blue) to achieve a deliverable (red)
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Building painted

Floor 1

Painted

Buy paint

Prepare 
rooms

Paint
rooms

Clean floor

Floor 2

painted

Room 2.1

Buy paint

Prepare 
room

Paint

Clean 
room

Room 2.2

Buy paint

Prepare 
room

Paint

Clean 
room

Room 2.4

Buy paint

Prepare 
room

Paint

Clean 
room

Floor 3

Painted

Buy paint
for floor 3

Room 3.1

Prepare 
room

Paint

Clean 
room

Room 3.3

Prepare 
room

Paint

Clean 
room

Room 3.4

Prepare 
room

Paint

Clean 
room

Room 3.6

Prepare 
room

Paint

Clean 
room

10. Adding activities (blue) to different levels of the result-breakdown (red)

Level 1

Level 2

Floor 1: paint bought per floor

Floor 2: paint bought per room

Floor 3: paint bought per floor

The person responsible for floor 1 has 

a higher competence level and doesn’t 

need a room-level breakdown.

14
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Painted wall

Choosing color Buying paint Preparing room Painting the wall Cleaining room

11. Difference in accountability when asking for a deliverable or an activity

result-driven

task-driven

15
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New house

Location

Choice of 
residence

Buy land

Design and 
plan

Architectural
design

Building plan

Selection

building 
contractor

House 
construction

Foundation

Site prepared

Plumbing and 
electrical

Concrete slab

Rough
structure

Walls and 
floors

Roof

Plumbing and 
electrical

Exterior

Interior

Doors and 
windows

Plastering, 
painting

Electrical
installations

Bathroom, 
Kitchen, WCs

Other
interior

Internal
decoration

Furniture

Curtains

Lighting details

Internet and 
TV

Artwork and 
picture frames

Other
decoration

12. A PBS is about results, not about sub-products. Building  new house vs renovation (1/2)

16

Source: PULZ, 2022



PULZ Project Management & Leadership Development B.V.

House renovation

Renovation
goals

New (modern) 
looks

New 
functionality

Maintenance

Energy 
consumption

decrease

Design and plan

Analysis and 
design to define

themes

Choice new
looks

Choice new
functionality

Inspection
maintenance

items

Energy consumption scan 
and choice of measures

Renovation plan 
for

n themes

Make or buy
theme 1 
incl. plan

Make or buy
theme 2 
incl. plan

Make or buy
theme n 
incl. plan

Renovation
work

Theme 1

Prepare and buy
materials

Execution work
theme 1

Finish details

Theme 2

Prepare and buy
materials

Execution work
theme 2

Finish details

Theme n

Prepare and buy
materials

Execution work
theme n

Finish details

12. A PBS is about results, not about sub-products. Building  new house vs renovation (2/2)

Renovation
work

Prepare and 
buy

materaials

Theme 1

Theme 2

Theme n

Execution
work

Theme 1

Theme 2

Theme n

Finish details

Theme 1

Theme 2

Theme n

Option 1

Option 2

Source: PULZ, 2022
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13. PBS for an 8D problem solving process

Project

Problem 1
solved

D1
Team established

Activity 1

Activity 2

Activity …

D2
Problem described

Activity 1

Activity 2

Activity …

D3
Interim 

containment

Activity 1

Activity 2

Activity …

D4
Root cause known

Activity 1

Activity 2

Activity …

D5
Solution known

Activity 1

Activity 2

Activity …

D6
Solution

implemented

Activity 1

Activity 2

Activity …

D7
Recurrence
prevented

Activity 1

Activity 2

Activity …

D8
Team 

congratulated

Activity 1

Activity 2

Activity …

Problem 2 
solved

Problem 3 
solved

Problem 4 
solved

Als long as the root cause  (4D) and solution  (5D) 

are not known yet, a detailed plan for the 

implementation cannot be made. Therefore, a 

major PBS-update  is expected after reaching D5-

status.

18
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14. PBS for a Rapid Learning Cycles process

Product

Definition

Key Decision 1

Knowledge gap 
1.1

Activity 1

Activity 2

Activity …

Knowledge gap 
1.2

Activity 1

Activity 2

Activity …

Knowledge gap 
1.3

Activity 1

Activity 2

Activity …

Key Decision 2

Knowledge gap 
2.1

Activity 1

Activity 2

Activity …

Knowledge gap 
2.2

Activity 1

Activity 2

Activity …

Concept

Key Decision 3

Knowledge gap 
3.1

Activity 1

Activity 2

Activity …

Knowledge gap 
3.2

Activity 1

Activity 2

Activity …

Key Decision 4

Knowledge gap 
4.1

Activity 1

Activity 2

Activity …

Knowledge gap 
4.2

Activity 1

Activity 2

Activity …

Knowledge gap 
4.3

Activity 1

Activity 2

Activity …

Design Validation Lauch

19
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System

Development

System design

Design of 
system

Specification
subsystem 1

Specification
subsystem 2

Subsystem 1

Development

Subsystem 1
Design

Design of 
subsystem

(based on 
subsystem

specification)

Specification
module 1.1

Specification
module 1.2

Specification
module 1.3

Module 1.1
Development

Design

(based on module 
specification)

Build

Module test

Module 1.2

Development

Design

(based on module 
specification)

Build

Module test

Module 1.3

Development

Design

(based on module 
specification)

Build

Module test

Subsystem 1 
Integration

Integration 
of Module 1.1, 
1.2 and 1.3

Test 
subsystem 1

Subsystem 2

Development

Subsystem 2
Design

Design of 
subsystem

(based on 
subsystem

specification)

Specification
module 2.1

Specification
module 2.2

Module 2.1

Development

Design

(based on module 
specification)

Build

Module test

Module 2.2

Development

Design

(based on module 
specification)

Build

Module test

Subsystem 2 
Integration

Integration 
of Module 2.1 

and 2.2

Test 
subsystem 2

System 
integration

Integration 
of Subsystem 

1 and 2

System test

20
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15. Design and integration of system, subsystems and modules (1/4)
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Integration 
of Module 1.1, 

1.2 and 1.3
Integration 

of Module 2.1 
and 2.2

21

System specification

System design

Subsystem specification

Subsystem design

Module specification

Module design Module test

System test

System integration

Subsystem Integration

S

S

1 2

1 2

2.22.11.1 1.2 1.3

2.22.11.1 1.2 1.3

S

S

1 2

2.22.11.1 1.2 1.3

Build

Design

(based on module 
specification)

Module test

Design of 
subsystem

(based on 
subsystem

specification)

Design of 
system

Integration 
of Subsystem 

1 and 2

15. Design and integration of system, subsystems and modules (2/4)

Source: PULZ, 2023
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Integration 
of Module 1.1, 

1.2 and 1.3
Integration 

of Module 2.1 
and 2.2

22

System specification

System design

Subsystem specification

Subsystem design

Module specification

Module design Module test

System test

System integration

Subsystem Integration

S

S

1 2

1 2

2.22.11.1 1.2 1.3

2.22.11.1 1.2 1.3

S

S

1 2

2.22.11.1 1.2 1.3

Build

Design

(based on module 
specification)

Module test

Design of 
subsystem

(based on 
subsystem

specification)

Design of 
system

Integration 
of Subsystem 

1 and 2

15. Design and integration of system, subsystems and modules (3/4)

a b

c d

From big bang 

integration to step-by-

step integration (see

in-depth block 

Integration plan)

Source: PULZ, 2023
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System

Development

System design
Subsystem 1

Development

Subsystem 1
Design

Module 1.1
Development

Design

(based on module 
specification)

Build

Module test

Module 1.2

Development

Design

(based on module 
specification)

Build

Module test

Module 1.3

Development

Design

(based on module 
specification)

Build

Module test

Subsystem 1 
Integration

Integration 
of Module 1.1, 

1.2 and 1.3

Test 
functionality a 

(combining
module x with y)

Test 
functionality b 

(combining
module x with y)

Test 
functionality c 

(combining
module x with y)

Test 
functionality d 

(combining
module x with y)

Test 
subsystem 1

Subsystem 2

Development

Subsystem 2
Design

Module 2.1

Development

Design

(based on module 
specification)

Build

Module test

Module 2.2

Development

Design

(based on module 
specification)

Build

Module test

Subsystem 2 
Integration

Integration 
of Module 2.1 

and 2.2

Test 
subsystem 2

System 
integration

Integration 
of Subsystem 1 

and 2

System test

23
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Positioning of the added

step-by-step integration

deliverables in the PBS.

15. Design and integration of system, subsystems and modules (4/4)
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Nothing from this publication may be reproduced, recorded in an automated database or 

published on or via any medium, either electronically, mechanically, through photocopying 

or any other method, without prior written permission from the author.

This publication was produced with the utmost care and attention. Nevertheless, the text 

may contain errors. PULZ Project Management & Leadership Development B.V. and the 

author are not liable for any errors and/or inaccuracies in this text.
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