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Unit objectives

After completing this unit, you should be able to

– View services as a system and discuss what that means

– Articulate key differentiators in a services system 

– Identify and articulate co-production membership

– Understand how value is defined for a service system
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What is a system?

Premise of General Systems Theory
“there exist models, principles, and laws that apply to generalized sytems 
or their subclasses, irrespective of their particular kind, the nature of their 
component elements, and the relations or ‘forces’ between them” (von 
Bertalanffy)

A way of looking at and understanding the world
– Perception or understanding of a phenomena 
– Construct to simplify complexity
– Simplification results in assumption that only certain objects, attributes, or 

interactions are important
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System characteristics

The goal is to find the hidden pattern in apparent chaos

A system is any set of available variables selected by an 
observer to identify fundamental objects, the influential attributes 
of the objects, and the relationships of these objects that result in 
a phenomena.

Basic assuptions
– Objects can be tangible or intangible
– Objects have attributes
– There are relationships amongst the objects
– There are relationships amongst the object attributes
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System examples

Type Description Key Characteristic Examples

Natural 
Systems

Biological, geological, or 
climatological
phenomena that occur in 
the natural world

Constitutionally organic Animal
Earthquake
Weather

Manufacture
d Systems

Designed creations or 
artifacts of living beings

Having designed 
subsystems defined as 
components, parts, or 
assemblies

Automobile
Computer
House

Socio-
technological 
Systems

Combination of natural 
and manufactured 
systems 

Interaction elements 
between sociological and 
mechanical aspects

Business
Government
Services
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Service System

Socio-technological System

Any number of elements, interconnections, attributes, 
and stakeholders interacting to satisfy the request of a 
known client and create value

Combination of natural and manufactured systems

Interaction elements between sociological and mechanical aspects

Humans, Processes, and Goods

Customization activity 

Co-productive interaction between the provider and 
client

Economic transaction and creation of value
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Model of Unified Services Theory

(Sampson, 2004, p. 6)
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Open-Systems View of Service Operations

(Fitzsimmons & Fitzsimmons, 2006, p. 30)
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Service-Profit Triangle

Frontline 
employee Customer

Firm

Product and process formulation

Low turnover
Productivity

Loyalty

High-quality internal services 
and good internal 
management

Revenue growth and 
profitability

Relationship

Value of service provided

(Teboul, 2005, p. 33).



IBM Almaden Services Research

10Version 1.0

How is value created?

Management

Gaining a Customer Keeping the Customer

Pre-Production Services

• Good and Service Design

• Supplier Services

• Purchasing Services

• Contract Negotiations

• Financing

• Good and Service Guarantees

• Consulting Services

• Education/Training Services

• Sales/Marketing Services

Production Process

• Create the Good or Service

• Process Type and Capability

• Good and Service 
Characteristics/Features

• Price/Cost, Quality, Time, 
Safety, Flexibility, Innovation 
and Learning, market and 
Financial Performance

• Value and Productivity

Post-Production Services

• Servicing Loans/Financing

• Installation, Maintenance, and 
Field Repair Services

• Transportation Services

• Warranty/Claims Services

• Training Services

• Postsale Visits and Services

• Consulting and Technical Services

• Recycle and Remanufacture

• Warehouse/Inventory Management

Synchronized Information and Feedback Loops

Value Creation

(Collier and Evans, 2005, p. 45) 
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Characteristics of emerging services
Service Systems Engineering Characteristics

Example Emerging Services Information-
Driven

Customer-
Centric

E-
Oriented

Productivity-
Focused

Wholesale & Retail:
Mass Customization X X X X

Business & Professional:
“Early Warning” System X X

Education:
Internet-Based Distance Learning X X X X

Government:
Crime “Hot Spots” X X

Health Care:
Medical Triaging X X X X

Finance, Insurance & Real Estate:
Internet-Based Auctions X X X X

Transportation:
Airline Passenger Screening X X X

Communications:
Real-Time Routing X X X

(Tien and Berg, 2003, p 34).
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Typology of services

enabling

creative

regulation

quality 
of life

problem 
solving

information

entrusted

extending

experiential

core 
service 

experience
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Addendum: System Images
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Living system

Reproducer

Boundary

Ingestor

Distributor

Converter

Producer

Matter-energy 
storage

Extruder

Motor

Supporter

Input 
transducer

Internal 
transducer

Channel 
and net Decoder

Associator

Memory

Decider

Encoder

Output 
transducer
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Viable Systems Model

environment
organization management model
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VSM

S2

S3

S4

S5

audit 
channel

command 
channel

coordination 
channel

SYSTEM 1
environment

organization management model



IBM Almaden Services Research

17Version 1.0

Cognitive System Architecture
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Cognitive architecture 

Mot or  
r out inesLexicon

 Regist er s f or  Plans and Act ions 
Lear ning, Long-t er m memor y, 

Encoding of  magnit ude, Binding 
consequences t o act ions, Encoding 
plans, Composing plans of  act ion, 

St or age and select ive r ecall of  plans, 
Select ive gat ing of  cover t  cognit ive 
r out ines and over t  mot or  r out ines

 Cent r al Hedonic Syst em 
Lear ning, Long-t er m memor y, Appet it ive 

set -point s, Secular  set -point s, Goal 
set t ing, Cognit ive homeost asis, 

Mot ivat ional bias ing of  at t ent ion, 
Resolut ion of  conf lict ing goals

 Execut ive Pr ocesses

 Semant ic Net wor k    
Lear ning, Long-t er m memor y, Semant ic  pr ocessing, 
Lexical t oken t o semant ically  r elat ed t oken, Logical 

inf er ence, Sent ence compr ehension, Nar r at ive 
compr ehension, Self  quer y

 Synapt ic  Mat r ix  (Higher  Levels) 
Lear ning, Long-t er m memor y, Mult ilevel concept s, Lexical 

assignment , Object  t oken t o lex ical t oken conver sion

 Synapt ic Mat r ix (Level -  1 ) 
Lear ning, Long-t er m memor y, Visual-analog t o t oken 

conver sion, Object  t oken t o image conver s ion, Pat t er n 
r ecognit ion, Synapt ic  mat r ices (higher  levels )

Field const r ic t or

 Ret inoid Syst em 
Phasic shor t - t er m memor y, 2 -D, 3 -D r epr esent at ion, 

Cent r oid capt ur e, Object  par s ing, Tr anslat ion self  
locus, Select ive at t ent ion, Scene assembly, Scene 

analys is, Hypot het ical scenes, Schema gener at ion, 3 -D 
t o 2 -D pr oject ion, Size const ancy

Af f er ent  f ield const r ict or

Ret ina and pr epr ocessor s 

ENVIRONMENT

 Clock Rings 
Sequenced pr iming f or  

episodic lear ning and r ecall 
cont r ol of  place coding of  

magnit ude sequencing 
plans of  act ion

Novelt y det ect or

Rot at ion t r ansf or mer

Size t r ansf or mer

Trehub
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Socio-technical model 

memory 
maintainer

perceiver

expresser

transmitter

organization

arbiter

business 
relationship 
maintainer

direction 
setter

resource 
maintainer

commander

producer

locator

another 
organization
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