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Motivation for New INCOSE Competency Framework 
(ICF) 

INCOSE leadership tasked the Competency Working Group with two 
objectives: 
•  Evolve the current INCOSE Competency Framework (UK Framework) to a 

globally accepted (i.e., approved for release as an INCOSE product) and 
marketed standard competency framework, based on systems engineering 
effectiveness, that can be used to produce competency models tailored to 
the needs of the customer organizations.   

•  Create a globally used standard assessment instrument/tool based on the 
competency framework that is tailorable to the needs of the customer 
organizations. 

–  The tool may be published separately as an ancillary INCOSE product in the future.   
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ICF Version 0.75 Outline 
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5 Competence 
Groups and 36 
Competence 
Areas 
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Level	1	Competence	Groups Level	1	Concept	Description Level	2	Core	Competence	Areas

Systems	Thinking

Lifecycles

Capability	Engineering

General	Engineering

Critical	Thinking

Systems	Modelling	and	Analysis

Communications

Ethics	and	Professionalism

Technical	Leadership

Negotiation

Team	Dynamics

Facilitation

Emotional	Intelligence

Coaching	and	Mentoring

Requirements	Definition

System	Architecting

Design	for…	

Integration

Interfaces

Verification

Validation

Transition

Operation	and	Support

Planning

Monitoring	and	Control

Decision	Management

Concurrent	Engineering

Business	&	Enterprise	Integration

Acquisition	and	Supply

Information	Management

Configuration	Management

Risk	and	Opportunity	Management

Project	Management

Finance

Logistics

Quality

SE	Management	Competencies

This	competence	group	relates	to	the	ability	to	perform	tasks	associated	with	
controlling	and	managing	Systems	Engineering	work.		Once	again	it	is	desirable	
for	these	to	be	a	clear	relationship	to	Management	processes	identified	in	
INCOSE	SE	Handbook	at	Version	4.		However,	this	does	not	need	to	be	1-1	as	
these	tasks	also	could	be	utilised	for	other	activities.

Integrating	Competencies

This	competence	group	recognizes	the	fact	that	Systems	Engineering	is	an	integrating	
discipline,	joining	activities	and	thinking	from	specialists	in	engineering	or	other	
disciplines		in	order	to	create	a	coherent	whole.		It	covers	the	systems	engineering	
competencies	required	to	understand	and	integrate	the	viewpoints	and	perspectives	
of	others	into	the	overall	picture.

Core	SE	Principles
This	competence	group	covers	core	principles	which	underpin	engineering	as	
well	as	systems	engineering.		

Professional	Competencies

This	competence	group	covers	behavioural	competencies	which	are	all	well-
established	within	the	HR	domain.		It	is	important	that	the	definition	of	these	
competencies	would	be	taken	from	well-established,	internationally-
recognised	definitions	rather	than	partial	or	complete	re-invention	by	INCOSE.		
This	will	facilitate	alignment	with	wider	HR	frameworks	used	in	larger	
organisations.

Technical	Competencies

This	competence	group	relates	to	the	ability	to	perform	a	series	of	tasks	
associated	with	the	Technical	Processes	identified	in	INCOSE	SE	Handbook	at	
Version	4.		As	a	resutl,	there	needs	to	be	a	clear	relationship	(does	not	need	to	
be1-1	however)	against	the	handbook	/	ISO	15288.
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ARCIFE terms  
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A – Accountable:  This is the leadership, making sure the activity is done, and done right.  Usually the accountable 
person delegates the activity and doesn’t do it themselves.  There should only be one accountable person for a 
specific activity or issue. 

R – Responsible:  This is the person or group of people (maybe different roles) that actually do the activity, and make it 
happen (so if the output of the activity is a report, these are the authors). Responsibility can be shared in a team. 

C – Consulted:  Need to be engaged in the work – they may provide input, or more likely, they either apply specific 
technical or domain knowledge to assist with the production of the work product, or they use or act on the 
outcome of the process step and influence it. 

I – Informed:  Need to know either that the work product is produced or the outcome.  They may also know only part of 
outcome and decision from the process; it may be an input to their work, or may affect them in some way. 

F – Facilitator / Coach:  They can lead workshops or discussions applying the systems approach, with people from 
other skills, to build consolidated and agreed models.  This aspect includes sufficient expertise and knowledge in 
the systems approach (process and techniques) to select the most appropriate for the situation.  They have to 
consider both the nature of the problem and the system of interest, and the “systems” competence and 
experience of the using organization. 

E – Expert:  This person develops, explains and teaches methods and process in this area, and advances the state of 
the art.  They are considered a specialist in the competency.  
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Notional Mapping of ARCIFE vs ICF Proficiency Levels 
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The Nine Steps 

www.incose.org/symp2017 

1.  Map organization processes to organization roles. 
2.  Map organization processes to INCOSE Systems Engineering Handbook processes. 
3.  Combine output of Steps 1 and 2: map organization roles to INCOSE processes. 
4.  Map INCOSE competencies to any existing organization competency framework. 
5.  Extend INCOSE processes to competencies to include any extra organization processes 

and/or competencies. 
6.  Merge mapping of process to roles (step 3) and processes to competencies (step 5). 
7.  Merge mapping of organization competencies to INCOSE competencies (step 4) to output 

of step 6. 
8.  Define the competency levels needed for each role in order to translate ARCIFE levels to 

competency proficiency levels. 
9.  Complete organization specific role statements. 
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Standard Role Structure and Definitions 
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Educational Institution Use Case Model 
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Identify Qualified Candidates 
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Identify Opportunities for Program Improvement 
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Identify Resources for Professional Development 
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Looking Forward to ICF Version 1.0 
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•  Version 0.75 is a major milestone in ICF development.   
•  Next phase is full development and publishing of Version 1.0.   

•  Need to accomplish a few things to get us to Version 1.0:   

–  Fully coordinate and align with vision of the INCOSE PMI (Project Management Institute) 
Working Group. 

–  Examine other models such as CMMI (Capability Maturity Model Integration) program and 
determine how they may impact the framework. 

–  Fully develop complete set of use cases. 

–  Develop an assessment methodology and consider how the framework can be used to support 
an individual or supervisor level assessment of competence. 

–  Examine competencies outside traditional systems engineering to provide breadth. 

–  Consider including foundational systems principles in the framework. 
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Questions? 
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THANK YOU! 

For more information please contact:  
Dr. Don Gelosh   
+1-540-349-3949    
dsgelosh@wpi.edu  
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