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What is systems? 

 A system is a set of interrelated components. 

 The components are variously linked to one another, and the system itself is

connected to its surroundings.

 All systems have a boundary.

 In the case of designed or physical systems, the boundary is clear. 

 In social and metaphysical systems, the boundary is typically more dynamic,

less obvious, and more open to interpretation.
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 then came the Enligthenment which marked the beginning of

modernity, or “the age of reason”

 modernity started with the emergence of modern science, and

epecially empirical sciences, when teleology was replaced by

Cartesian mechanism, based on the philosophy of René

Descartes (1596-1650)

 Isaac Newton (1642-1727) developed this type of thinking with

great success; his work shaped the modern world, it determined

how we live and understand the world

History of System



 this Newtonian, or the mechanistic paradigm dominated science 

until the middle of the 20th century and is still alive, even in the 

everyday language we use

 the Oxford Dictionary says: paradigm is a world view underlying 

the theories and methodology of a particular scientific subject

 alternatively, a paradigm as the set of shared and formal 

assumptions about the nature of reality and our knowledge of it

5

History of System
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 thus, as quoted in Jackson (1):

“Each of us lives and works in organisations designed from Newtonian 

images of the universe. We manage by separating things into parts, we 

believe that influence occurs as a direct result of force exerted from one 

person to another, we engage in complex planning for a world that we 

keep expecting to be predictable, and we search continually for better 

methods of objectively perceiving the world”

Newtonian thinking emphasises cause-and-effect thinking, in 

contrast to systems thinking

it is a hard view of the world and is based on the assumption 

that objectivity is possible



Brainstorming
 Purpose

 Brainstorming is an excellent way to foster creative thinking about a problem.

 The aim of brainstorming is to produce numerous new ideas, and to derive

from them themes for further analysis.

 Description

 Brainstorming is a technique intended to produce a broad or diverse set of 

options.

 It helps answer specific questions such as (but not limited to):

• What options are available to resolve the issue at hand?

• What factors are constraining the group from moving ahead with an

approach or option?

• What could be causing a delay in activity 'A'?

• What can the group do to solve problem 'B'?
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Brainstorming
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Concept Modelling
 Purpose

 A concept model is used to organize the business vocabulary needed to

consistently and thoroughly communicate the knowledge of a domain.

 Description

 A concept model starts with a glossary, which typically focuses on the core

noun concepts of a domain. Concept models put a premium on high-quality,

design independent definitions that are free of data or implementation

biases. Concept models also emphasize rich vocabulary.
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Concept Modelling

 .1 Noun Concepts

 .2 Verb Concepts

 .3 Other Connections

 • categorizations,

 • classifications,

 • partitive (whole-part) connections, 

 • roles.



Concept Modelling



Root Cause Analysis
 Purpose

 Root cause analysis is used to identify and evaluate the underlying causes of a 

problem.

 Description

 • Reactive Analysis: identifying the root cause(s) of an occurring problem for 

corrective action, or

 • Proactive Analysis: identifying potential problem areas for preventive

action.
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Root Cause Analysis

 Fishbone Diagram



Root Cause Analysis

 The Five Whys



تمرین گروهی کار در کلاس

یدنمایترسیمکاواایشیماهیاستخوانصورتبهراآنمشکلیکوبرگردیدفرانچایزصنعتبه.
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efficacy–effectiveness–efficiency
 efficacy : does the means work? it is the capacity 

to produce an effect; e.g. aspirin is efficacious 

against head-ache but not against a broken bone

 effectiveness : will long term goals be attained?

 efficiency : is resource use minimised? ie. 

maintaining effectiveness with fewer resources 

used

 concern about efficiency should not conflict with 

effectiveness (e.g. reducing inventories to save 

costs might cause loss of sales and revenue )

 efficiency should complement effectiveness
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systems

 systems are everywhere; some varieties are:

natural systems: e.g. the solar system, a frog, a girl, an ecosystem

abstract systems: e.g. an algebra, the number system

social, or human activity systems: e.g. a production system, 

 the epistemological (inside us) view is often more useful than the 

ontological (out there) view ; e.g. 

 an electric power supply system may first appear to be out-there,it includes 

generators, transmission and distribution lines, transformer stations etc.

 but does it also include rivers and the electricity pricing system?

 what the system will include or exclude will depend on how we define 

the system, on the purpose of inquiry

 this can change for the same person too; e.g. a river system is not the 

same thing to an engineer when he is working as it is when he is vacationing



 there exists a hierarchy of systems

 the sawmill firm is embedded in a system of regional 
sawmills all sharing the same forest resources

 the system of regional sawmills is embedded in the 
national wood processing industry etc.

 in general the containing system exercises some 
control over the contained system; by setting the 
objectives, monitoring performance and having
control over crucial resources 

 the controlling system is then referred to as 

 the wider system of interest, 

while the contained system becomes 

 the narrow system ofinterest 18
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system 1: narrow 

system of interest:

cost minimising        

operations

system hierarchies

environment for system 1

system 2 : wider system of interest

marketing 

& sales

suppliers customers

environment for system 2

irrelevant environment
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critical considerations in systems thinking 

 in order for systems thinking to be effective we have to be 

careful when we decide:

1. where to set the boundary
this is called boundary setting, or a boundary judgement

2. what level of detail, or scale to adopt
this is called scale setting or separation of scales

 these are the only two devices that will help us deal with 

complexity



Let’s think systematically about this…



Systems Thinking

 I want to answer the question, “What makes a system a system?”

 To do that, let’s look at a simple system: a car.



Systems Thinking

 Here’s a question: if I take apart all parts of the car, would I still have a car system? Why or why not? 



Systems Thinking

 So what is a relationship/interaction?

 Cause-and-effect (a verb)

 Action-Reaction

 Physical connections or flows

 Information flows



Systems Thinking

 A simple definition: A system…

 consists of parts 

 connected to each other in relationships/interactions 

 that together exhibit a behavior

Part

Part

Part Exhibit

Relationships

Behavior



Modelling Systems

Tires

Engine

Steering 

Wheel

Driver

Fuel 

Tank

Controls

Powers

Fuels

Car 

Frame

Holds

Holds

Holds

Controls

Exhibit

Movement

Holds

Steers



 Your turn! Can you draw some relationships between components of a classroom system? [2-3 min]

Modelling Systems – As a class

Teacher

Desks

Students

Worksheets

Computer/ 

Presentation



Modelling Systems – As a class

Teaches
Teacher

Desk

Students

Learns From

Worksheets

Uses

Computer/ 

Presentation

Uses

Rest On

Provides 

Instructions

Works On

Views

Exhibit

Learning

Creates and 

reads



Definition

 Systems thinking is concerned with understanding or intervening in problem

situations, based on the principles and concepts of the systems paradigm.



Definition

 A principle is a rule of conduct or behavior.

 To take this further, a principle is a “basic generalization that is accepted as true

and that can be used as a basis for reasoning or conduct”.

 A concept is an abstraction, or a general idea inferred or derived from

specific instances.

 A pattern is an expression of observable similarities found in systems from

different domains.

 Patterns exist in both natural and man-made systems and are used in systems

science and systems engineering.



Hierarchy of Forces



Definition

 Successful distinctions, in time, are eroded by imitation. 

 Inertia is responsible for all of the second level tendencies and behaviors that 
delay reactions to technological breakthroughs.

 Sub optimization — the fallacy that if “X” is good more “X” is even better —
is at the core of the third level processes that effectively destroy a proven
competitive advantage.

 Failure to appreciate the consequences of one's success and tenacity in
playing the good old game are what create tragedies.

 A shift of paradigm can happen purposefully by an active process of learning
and unlearning.

 It is more common that it is a reaction to frustration produced by a march of
events that nullify conventional wisdom.



تمرین گروهی کار در کلاس

تهگذاشتأثیرآنماندنبازاردرورقابتچگونگیبرکهآنمخربنیروی5وبرگردیدفرانچایزصنعتبه
.نماییدشناساییاست،

نماییدتکمیلنیزراآنهایپترنومفاهیماصول،توانیدمی.



Foundations of systems thinking



Systems Principles



Systems Principles

 Openness: Openness means that the behavior of living (open) systems can be

understood only in the context of their environment.



Systems Principles

 Purposefulness: To influence the actors in our transactional environment we

have to understand why they do what they do.



Systems Principles

 Multidimensionality: It is the ability to see complementary relations in

opposing tendencies and to create feasible wholes with infeasible parts.



Systems Principles

 Multidimensionality: It is the ability to see complementary relations in

opposing tendencies and to create feasible wholes with infeasible parts.

Style of management



Systems Principles

 Emergent Property:



Systems Principles

 Counterintuitive Behavior: Counterintuitive behavior means that actions

intended to produce a desired outcome may generate opposite results.

 Cause and effect may be separated in time and space.

 Cause and effect can replace one another, displaying circular relations.

 A set of variables that initially played a key role in producing an effect may be 

replaced by a different set of variables at a different time.



Systems Principles

 Counterintuitive Behavior:

 Effect of smoking



تمرین گروهی کار در کلاس

نماییدبرقرارآنسازندۀعناصربینمعلولی-علیرابطۀیکوبرگردیدفرانچایزصنعتبه.

شانندایرهیکصورتبهراهابخشاینواستشدهتشکیلهاییبخشچهازصنعتاینکهبگویید
.دهید

وصلمهبهراهادایرهکهپیکانیرویبرفعلیکصورتبهراهابخشازکدامهرتعاملاتسلسلهسپس
.دهیدنشانکند،می



What is systems thinking? 

 2 people take 2 hours to dig a hole 5 feet deep.

 How deep would the hole be if 4 people dug for 6 hours?



What is systems thinking? 

 Solving complex, dynamic, ill-defined problems 

 Designing systems as well as components

 Communicating with the wider community

 Working with people from other disciplines and cultures

 Meeting social, ethical, and environmental responsibilities while addressing 

challenges from engineering and science. 

 Managing projects and operating within business and political environments



Tools of systems thinking 



Digging deeper 



Digging deeper 



تمرین گروهی کار در کلاس



Franchising

 Franchising is based on a marketing concept which can be adopted by an

organization as a strategy for business expansion.

 Where implemented, a franchisor licenses some or all of its know-how,

procedures, intellectual property, use of its business model, brand, and rights

to sell its branded products and services to a franchisee.

 In return, the franchisee pays certain fees and agrees to comply with certain

obligations, typically set out in a franchise agreement.



Franchise Business Model


