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Organizational Maturity

• The concepts of organizational maturity are increasingly 
being applied to many aspects of product development, 
both as a means of assessment and as part of a 
framework for improvement.

• Maturity models have been proposed for a range of 
activities:
– quality management, 
– software development, 
– supplier relationships
– R&D effectiveness
– product development
– innovation
– product design
– collaboration
– product reliability
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“Stages of Maturity” - Crosby

“We know why we do not have 

problems with quality.”

5:

Certainty

“Defect prevention is a routine part of 

our operation.”

4:

Wisdom

“Through management commitment 

and quality improvement we are 
identifying and resolving our problems.”

3: 

Enlightenment

“Is it absolutely necessary to always 
have problems with quality?”

2: 
Awakening

“We don’t know why we have problems 

with quality.”

1: 

Uncertainty

CharacteristicsStage
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The Capability Maturity Model

• Developed by the Software Engineering Institute 

for the US Department of Defense

• Based on the work of Phillip Crosby and Watts 

Humphrey

• Latest release is Version 1.1, February 1993

• Intended for use both for in-house process 

improvement and for supplier qualification 

(capability evaluation)



ACOSM 2008 Griffith
UNIVERSITY

Software Quality Institute

The Maturity Levels of the 
CMM

1. Initial

Unpredictable and 
poorly controlled

1. Initial

Unpredictable and 
poorly controlled

2. Repeatable

Can repeat previously 
mastered tasks

2. Repeatable

Can repeat previously 
mastered tasks

3. Defined

Process characterised, 
fairly well understood

3. Defined

Process characterised, 
fairly well understood

4. Managed

Process measured 
and controlled

4. Managed

Process measured 
and controlled

5. Optimising
Focus on process 
improvement

5. Optimising
Focus on process 
improvement
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Capability Maturity Model 

Integration (CMMI)
• A framework for generating integrated products 

to support product and process improvement. 
– reference models

– training products

– appraisal methods

• These products share
– common terminology

– common components
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Two views in CMMI

• Continuous Representation

• Staged Representation

CL5CL5

CL4CL4

CL3CL3

CL2CL2

CL1CL1

CL0CL0

PA1 PA2 PA3 .... PA1 PA2 PA3 .... PAnPAn

1

2

3

4

5
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Capability Levels:
Generic Goals & 

Generic Practices

Process Areas:
Specific Goals & 

Specific Practices

Structure of the CMMI 

Continuous Representation

CL5CL5

CL4CL4

CL3CL3

CL2CL2

CL1CL1

CL0CL0

PA1 PA2 PA3 .... PA1 PA2 PA3 .... PAnPAn
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Structure of the CMMI 

Staged Representation

Maturity Levels

1

5

4

3

2

Process Areas:
Specific & Generic Goals & 

Specific & Generic Practices

Optimising

Quantitatively Managed

Defined

Managed

Initial
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A Standard for Assessment of 

Organizational Maturity

• ISO 15504 as originally developed provided for 

expression of results as a set of process profiles.

• With the evolution of concepts of maturity –

particularly in the CMMI – it became accepted 

that Maturity Levels could be expressed through 

defined sets of process profiles.

• A new part of ISO 15504 (Part 7) is being 

developed to address the assessment of 

organizational maturity.
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Definitions

• organizational maturity
– the extent to which an organization consistently 

defines, deploys and continually improves processes 
that contribute to the achievement of its business 
goals (current or projected)

• organizational maturity level
– a point on the ordinal scale (of organizational 

maturity) that characterises the maturity of the 
organization; each level builds on the maturity of the 
level below

– NOTE:  The maturity level of an organization is 
determined from the organization’s process profile.
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Scale of Organizational Maturity

• Level 0 Organisation- Immature 

• Level 1 Organization - Basic 

• Level 2 Organization – Managed 

• Level 3 Organization – Effective 

• Level 4 Organization – Predictable

• Level 5 Organization – Optimized
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Key Concepts

• basic process set
– the set of processes from the selected 

Process Reference Model that are 
fundamental to achieving the business goals 
of the organization.

• extended process set
– the set of processes from the selected 

Process Reference Model that are designed 
to establish the desired level of organizational 
maturity.
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Organizational Maturity Model
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An Exemplar Maturity Model

• An exemplar Maturity Model has been 
developed, based on ISO/IEC 15504-5 as the 
Process Assessment Model.

• The exemplar model will enable the assessment 
of maturity in organizations involved with the 
engineering of software and systems containing 
software.

• The Process Reference Model is ISO/IEC 12207 
Amd 1/2.

• Two additional processes are defined to support 
achievement of Level 4 and Level 5 Maturity.
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ML1 Process Set

• All of these processes 
must be assessed at 

Process Capability Level 

1 for a Maturity Level 
Rating of 1.

• A number of additional 
processes may be added 

to the profile depending 
on the scope of work 

undertaken by the 

organization.
Product ReleaseSPL.2

Software testingENG.8

Software integrationENG.7

Software constructionENG.6

Software designENG.5

Software requirements 

analysis
ENG.4

Requirements elicitationENG.1
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ML2 Process Set

• All of these processes, 
together with the 
processes from the ML1 
Process Set, must be 
assessed at Process 
Capability Level 2 for a 
Maturity Level Rating of 
2.

• A number of additional 
processes may be added 
to the profile depending 
on the scope of work 
undertaken by the 
organization.

Risk ManagementMAN.5

Project ManagementMAN.3

Change Request 
Management

SUP.10

Problem Resolution 
Management

SUP.9

Configuration ManagementSUP.8

DocumentationSUP.7

VerificationSUP.2

Quality AssuranceSUP.1
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ML3 Process Set

• All of these processes, 
together with the 
processes from the ML1 
and ML2 Process Sets, 
must be assessed at 
Process Capability Level 
3 for a Maturity Level 
Rating of 3.

• A number of additional 
processes may be added 
to the profile depending 
on the scope of work 
undertaken by the 
organization.

InfrastructureRIN.4

Knowledge ManagementRIN.3

TrainingRIN.2

Human Resource ManagementRIN.1

Process ImprovementPIM.3

Process AssessmentPIM.2

Process EstablishmentPIM.1

MeasurementMAN.6

Quality ManagementMAN.4

Organization ManagementMAN.2

AuditSUP.5
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Higher Maturity Levels

• Maturity Level 4
– QNT.1

– Quantitative 
Performance 
Management Process

• All processes from all 
sets must be 
assessed at CL3 for a 
Maturity Level rating 
of 4 or 5.

• In addition, a 
minimum sample of 
processes must be 
assessed at CL4 or 
CL5 (respectively).

• Maturity Level 5
– QNT.2

– Quantitative Process 
Improvement Process
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Quantitative Performance Management

As a result of successful implementation of this process: 

1) Processes or process elements are selected for quantitative measurement on the basis 

of their relevance and significance to the achievement of business goals;

2) Measures and analytical techniques to be used in statistically managing the processes 

or process elements are established and maintained;

3) Data relating to the performance of the selected processes or process elements is 

collected and maintained; 

4) Data is analyzed using appropriate statistical or other quantitative techniques to 

establish an understanding of the variation of the selected processes or process 

elements;

5) Results of data analysis are used to identify special causes of variation (assignable 

causes) in process performance;

6) Corrective and preventive actions are implemented to address the special and other 

causes of variation; and

7) Performance of the selected processes or process elements is monitored and controlled 

to establish stable, capable and predictable processes within defined control limits.

Process 

Outcomes

The purpose of the Quantitative Performance Management process is to establish and 

maintain a quantitative understanding of the performance of the orgnanization’s 

implemented processes through quantitative measurement and the use of appropriate 

statistical or other quantitative techniques to ensure that performance of the 

orgnanization’s implemented processes support the achievement of relevant the 

organization’s business goals.

Process 

Purpose

Quantitative Performance ManagementProcess Name

QNT.1Process ID
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Quantitative Process Improvement

As a result of successful implementation of this process: 

1) Processes, new technologies and process concepts are identified, selected 

and analyzed for improvement opportunities on the basis of their

relevance and significance to the achievement of key business goals;

2) Results of data analysis are used to identify common causes of variations 

in process performance and opportunities for best practice and 

innovation;

3) Process improvement objectives are established for identified 

improvement opportunities;

4) Process improvements are piloted to select those for implementation 

across the organization; and

5) Process improvements are implemented and the effects of 

implementation are quantitatively measured on the basis of actual 

performance against the defined process improvement objectives.

Process 

Outcomes

The purpose of the Quantitative Process Improvement process is to select 

and deploy innovative and incremental improvements on the basis of a 

quantitative understanding of the impact of the improvements, in order 

to support the process performance objectives as derived from the 

organization’s business goals.

Process 

Purpose

Quantitative Process ImprovementProcess Name

QNT.2Process ID
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Organizational Maturity Model –

Software Engineering
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Issues in assessing maturity

• Principal concerns in the assessment:

– Is the assessment representative of the 

organization specified?

– Is the data collected adequate to ensure that 

all relevant aspects of the model have been 

considered?
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Maturity 

Model

Process 

Scope

Sampling

Sources 

& Types 

of 

Evidence

Model 

Coverage

Planning

Data Collection

Data Validation

Rating

Requirements 
& Constraints

Identify 

Deployment

Assessing

Organizational

Maturity
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Assessing Organizational Maturity

• Three classes of Assessment are 
identified (Class 1, 2 and 3) differing in 
terms of rigor, evidence coverage and 
overall intensity.

• Only Class 1 or Class 2 assessments can 
be used in determining Organizational 
Maturity.
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Classes of Assessment

A single assessorA team of two assessors led 

by a competent assessor

A team of at least two 

assessors led by a 

competent assessor (s)

Minimum Assessment 
team composition

LowMediumHighResource needs (order 
of magnitude)

LowMediumHighConfidence in rating 
result

122-3Types of different 
sources of 
evidence 

Single process attribute 

rating across all process 
instances

Individual process attribute 

ratings for each process 
instance

Individual process outcomes 

ratings and process attribute 
achievement ratings for 

each process instance

Level at which rating 
performed

LowMedium High Level of rigour

LowMedium High Amount of objective 
evidence

LowMediumHighCost

Class 3Class 2Class 1
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15504-7 - Status

• New Work Item passed ballot Sept 05

• Basic decisions on terminology Oct 06

• Committee Registration ballot ended Apr 
07.

• Publication late 2008 – early 2009.
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Assessment and Certification 

Framework
• An assessment is performed in accordance with the 

requirements of Clause 4 of ISO/IEC 15504-2:2003 
Performing an Assessment.

• The overall framework for assessment and certification 
follows the principles defined in ISO/IEC 17020:1998 
General criteria for the operating of various types of 
bodies performing inspection.

• Inspection, according to Clause 2.1 of ISO/IEC 17020, is

– “Examination of a product design, product, service, 
process or plant and determination of their conformity with 
specific requirements or, on the basis of professional 
judgement, general requirements”
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TYPE and CLASS

• Within the overall framework, assessment is 

performed

– by a TYPE of assessment body that is independent to 

the extent required with regard to the conditions 
under which it performs assessments, and

– according to a CLASS of assessment that will have 
an impact on the extent of the confidence required in 

an assessment and the relative costs for an 

assessment in relationship to the needs of the 
business 
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TYPE of Assessment Body

No requirementsOnly to own 
organization

To all parties in a 
non-discriminatory 
manner

Access to 

services

AllowedNot allowedNot allowedInvolvement in 

development

Adequate segregation 
of responsibilities and 
accountabilities by 
organization and/or 
procedures

Clear separation of 
the responsibilities 
of assessment 
personnel from 
personnel in other 
functions

Independent of 
parties involved

Independence

TYPE CTYPE BTYPE A
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Achieving Maturity Level

All processes in stages 1, 2, 3, 4 and 5 achieve organizational process 
Capability Level 3.
One or more of the processes in the Basic Process Set achieves a
Process Capability Level of 5.

5

All processes in stages 1, 2, 3 and 4 achieve organizational process 
Capability Level 3.
One or more of the processes in the Basic Process Set achieves a
Process Capability Level of 4 or higher.

4

All processes in stages 1, 2 and 3 achieve organizational process 
Capability Level 3.

3

All processes in stages 1 and 2 achieve organizational process 
Capability Level 2.

2

All processes in stage 1 achieve organizational process Capability 
Level 1.

1

RequirementsMaturity Level
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Key Issues

• Applicability to different models and domains

• Different concepts of Staging
– Relationship between different models

• e.g. CMMI – SPICE equivalence

• Project v Organizational issues

• Rigor / Cost
– Classes and Types of Assessment

• Competency

• Certification

• Registration of Results
– Establishment of Benchmarks


