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17. STSE Soft Skills and SE Competencies 



STSE Module Learning Outcomes

 Critically evaluate the role of System Thinking and Soft Systems Methodology in complex, 
multi-stakeholder environments

 Select and justify appropriate architectural frameworks for product-service and enterprise 
development scenarios

 Explain the hierarchy of vision, outcomes, business and system programme goals and 
apply tools to support the prioritisation of goals and stakeholders

 Apply the principles of systems engineering to create more effective development, 
delivery, in-service support and retirement of product-service and enterprise systems 

 Evaluate and apply systems engineering development processes and associated 
competencies, including needs & requirements capture, requirements management, 
validation, verification, integration and risk management.

 Critique developments in systems engineering of relevance to defence and security
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Outline 

Describe ST & SE Leadership behaviours and Soft Skills

Evaluate INCOSE Systems Engineering Competency Framework
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1. Strategic
1. Strategic thinking, understand what makes the business work and how their decisions 

impact 

2. Market aware & Technology aware

3. Passion for technology and innovation 

2. Politically savvy
1. Understand broad perspectives and viewpoints 

2. Looks upwards and outwards, not just box-in

3. Understanding formal and ‘informal’ organisation  

3. Systems thinker
1. Understanding of all levels of a system

2. Understand the detail, but operate at systems level of thinking 

4. Decision maker
1. Capable of making decisions (technical and risk) based on uncertainty 

2. Decisive & judgment without all the information (risk based)

3. Listen to SME/views assimilate multitude of info and then make a decision

5. Confident
1. Confidence & credibility in front of customer 

2. A confident credible team leader that is comfortable with systems development 

3. Project ‘Energy’ & confidence in a room, no matter who the audience 

4. Authentic & genuine, an ambassador for our business 

6. Adaptable
1. Ability to take on completely new projects/technologies with confidence

2. Culturally aware and can adjust style to audience

3. Ability to deal with all types of programme, project and team members

4. Happy with change and uncertainty

5. Prepared to fail fast 

7. Visionary
1. Articulate a vision, give the team the ‘will’ to succeed 

2. Articulate at business level

3. Understands messaging at the upper level 

8. Collaborative
1. Stakeholder/ MGT communications 

2. Multiple stakeholder management 

3. Understand how to get stakeholders to sign off on requirements 

4. Understand at what point stakeholder expectations have been captured in significant detail 

5. Planning and engagement with other technical teams 
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The Traits of a Collaborative Leader - What Separates 
the Best from the Rest

Notes:
1. Traits have been grouped under single heading
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1. Seeks to understand the big picture

2. Identifies the circular nature of complex cause and effect relationships

3. Surfaces and tests assumptions

4. Considers how mental models affect current reality and the future

5. Finds where unintended consequences emerge and why

6. Observes how elements within systems change over time, generating 
patterns and trends

7. Uses understanding of systems structure to identify possible leverage 
actions

8. Recognises the impact of time delays when exploring cause and effect 
relationships

9. Changes perspectives to increase understanding

10. Considers an issue fully and resists urge to come a quick conclusion solution

11. Considers short and long term consequences of actions

12. Checks results and changes actions if needed. ‘Successive Approximation’.

12 Habits of Systems Thinkers
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Exercise: Habits of a Systems Thinker

• In teams, consider which of these habits 
are relevant to technology management 
professionals?

• Which of these TM-relevant habits do 
you recognise in yourself or colleagues?

• What actions could you take to adopt 
some more of these habits?
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 Are the purpose, mission and goals for the ‘system of interest (SOI)’ clearly understood?

 What is the system in question and how are we defining what belongs to the system and 
what does not?

 How is our perspective of the system in question shaped by our worldview and value system?

 Do we understand the stakeholders for the whole lifecycle of the system?

 How does our participation in the system and our way of describing it affect what we are 
observing?

 What is the wider context that the system in question operates in?

 What are the key agents whose interactions and relationships define the system structure 
and drive the system’s behaviour?

 What are the key ‘emergent properties’ of the system that could not have been predicted by 
simply looking at the individual ‘parts’ of the system?

Some Systems Thinking Questions – Arising From ST Habits
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Characteristics of a Great Systems Engineer

Best from Rest

Strategic

Politically savvy

Systems Thinker

Decision Maker

Confident

Adaptable

Visionary

Collaborative

The characteristics are shown in decreasing priority 
from top to bottom. Some of them are innate, 

whereas others can be learned and honed.

Soft Skills & SE Competencies

https://www.nasa.gov/pdf/311199main_
Art_and_Sci_of_SE_SHORT_1_20_09.pdf

https://www.nasa.gov/pdf/311199main_Art_and_Sci_of_SE_SHORT_1_20_09.pdf


PMI Global Executive Council Survey:
Key Requirements Management Skills

Technical Skills:

• Elicit and document specifications
• Monitor & assess
• Perform conceptual and visual modelling
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PMI Global Executive Council Survey: 
Key Requirements Management Skills

Soft Skills:

• Active listening
• Interpreting, aligning and articulating 

requirements to the strategic vision
• Communication
• Dealing with ambiguity
• Engaging stakeholders

PMI 2015 Pulse Report
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PMI Global Executive Council Survey: 
Key Requirements Management Skills

Leadership and Strategic Thinking Skills:

• Uncover tacit* needs
• Understand business process complexity
• Recognise the implications of change
• Communicate solution value

PMI 2015 Pulse Report

* Tacit knowledge - Tacit knowledge 

is the kind of knowledge that is difficult to 
transfer to another person by means of 
writing it down or verbalizing it.



Requirements Management Teams
Roles & Responsibilities

• Define business needs

• Identify project stakeholders and user classes

• Elicit requirements

• Analyse requirements

• Write specifications

• Model the requirements

• Lead validation

• Facilitate prioritisation

• Manage requirements

So You Want To Be a Requirements Analyst?, Karl E. Wiegers, 2003



Requirements Management Teams

Soft Competencies
• Listening
• Interviewing and questioning
• Analytical skills
• Facilitation
• Observation
• Writing
• Organisation
• Modelling
• Interpersonal skills
• Creativity
• Patience

So You Want To Be a Requirements Analyst?, Karl E. Wiegers, 2003
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Requirements Management Teams

Communication Competencies

• Negotiation

• Understanding others

• Explaining clearly

• Drafting effectively

• Communication through third parties

• Translating professional jargon

• Managing ‘continuous partial attention’
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• Focus on ‘users’, not just ‘use’

• Differentiate user solutions from requirements

• Base solutions on the current context, but not necessarily the existing processes

• Try to establish, for every requirement:

• A description

• A rationale

• A fit criterion

• Bear in mind that different requirements will be:

• Conscious

• Unconscious (tacit)

• Unimagined

• Need to match methods to stakeholder personality and culture (both organisational and 
national)

Requirements Elicitation
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Outline 

Describe ST & SE Leadership behaviours and Soft Skills

Evaluate INCOSE Systems Engineering Competency Framework
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Ian Presland Profile

04/12/2019

Ian Presland, FIET, CEng, ESEP, FINCOSE. Director Charterhouse Systems
After graduating in electronics, Ian worked in software before moving to systems
engineering where he has spent the last 20 years. He has worked in commercial
transport payment systems, communications, spacecraft, automotive and defence
systems, in senior roles to board level including Head of Systems Engineering and
Engineering Training at Thales. Ian was a member of INCOSE’s Certification Advisory
Group for 8 years and has been Professional Development Director of INCOSE UK
since 2012.
In 2017, Ian was awarded an INCOSE Outstanding Achievement Award for work in
Professional Development.
More recently, he co-authored and edited the new INCOSE Systems Engineering

Competency Framework, released in mid-2018.

Go TO Video
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 Competency is “a measure of an individual’s ability in terms of their knowledge, skills, and behavior to 
perform a given role (p. xvi).” (Holt and Perry 2011).

 Competency is distinct from competence, defined by Merriam-Webster as the ability to do something 
well (Merriam Webster 2018). 

– Competence, then, reflects the total characteristics of the individual, while “competency” reflects a single 
area; the sum of an individual’s competencies makes up their competence (Holt and Perry 2011).

 Competence is independent of role, but any organisational role requires a specific set of competencies 
with each competence area in the set potentially required to be held at a different level of 
competence

 To be effective in any Systems Engineering task an individual will normally require in addition…

– Supporting Skills and Techniques;

– Domain Knowledge.

What is “Competency”?

INCOSE use the term ‘competency’ to define the need (“requirement”) 
and “competence” to characterize the “outcome” (“validation”).

Soft Skills & SE Competencies

Slide courtesy of Ian Presland
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 A ‘Competency Framework’ is a structure that sets out and 
defines each individual competency required by individuals 
working in an organization or part of an organization. 
(Chartered Institute of Personnel Development (CIPD) 2018). 

 The INCOSE SE framework defines a set of competencies 
covering the Systems Engineering discipline

What is a “Competency Framework”?

Soft Skills & SE Competencies

Slide courtesy of Ian Presland



 Awareness

– Knowledge of key ideas, issues and their implications.

– Characterizes engineers new to the competency area (or an 
individual outside SE who requiring an understanding of the 
competency to perform their role).

 Supervised Practitioner

– Understanding with some limited experience. They require 
regular guidance and supervision. T

– Characterizes engineers who are “in-training” or are 
inexperienced in that competency area.

 Practitioner

– Both knowledge and practical experience of the competency 
area and can function without supervision on a day-to-day 
basis. Capable of providing guidance to less experienced 
practitioners.

 Lead Practitioner

– Extensive and substantial practical knowledge and experience 
of the competency area.  Provides guidance to others 
including practitioners encountering unusual situations. 

– Typically, associated with the “go-to” person for the 
competency within an organisation/business.

 Expert

– In addition to extensive and substantial practical experience 
and applied knowledge of the competency area, contributes 
to and recognized beyond the organizational boundary. 

– Typically, an individual contributing to/ defining regional or 
international competency best practices.
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Levels of SE Competence (INCOSE, 2018)

Individuals require differing levels of competence for different activities/roles 
and may operate at different levels across different competencies

Soft Skills & SE Competencies
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Framework Document: Typical layout

12/4/2019 Soft Skills & SE Competencies

Slide courtesy of Ian 
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Evidence Gathering – Typical sources

Competency Level Possible Contributory Types of Evidence

Awareness  Learning & Development (L&D) records
 Tell me about it (overview)

Supervised Practitioner  Certified Education
 Tell me about it (Explains and understands why)
 Experience of doing (through L&D or as part of a team)

Practitioner  Experience of doing - Relevant and recent (last few years)
 Objective Evidence

Leading Practitioner  Experience of doing - Relevant and recent (last few years)
 Extent and range
 Objective Evidence
 Peer References/review

Expert  Experience of doing - Relevant and recent (last few years)
 Extent and range
 Objective Evidence
 Peer References/review

12/4/2019 Soft Skills & SE Competencies
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 The INCOSE Systems Engineering Competency Framework presents a particular view of Systems 
Engineering, aligned to ISO 15288 and the INCOSE SE Handbook

 Developed initially in the UK (c. 2008) and then updated and globalised by INCOSE (2018), it provides a 
single mechanism capable of being used to support a variety of systems engineering activities

 It defines of key systems engineering “competence” areas, and will in due course incorporate a 
definition of indicators and evidence that can be used to perform assessments of systems engineering 
characteristics

The INCOSE SE Competency Framework

The framework is 
downloadable as a PDF free 
of charge from incose.org
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 “Competence assessment” is recognised internationally as HR best 
practice

– Seen as more objective than traditional assessment; In particular it helps avoid 
indirect age discrimination

 The single INCOSE SE Competency framework can be used to support:

– Individual technical assessment

– Workforce analysis

– Development intervention definition and assessment

– SE Role definition

– SE Career path development

Why use a framework?

The framework requires 
tailoring before use
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Systems Thinking
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New INCOSE SE Competency Framework Competency Areas

Lifecycles

Information management

Planning

Communications

Logistics

Capability Engineering General Engineering

Project Management

Validation

System architecting

Critical thinkingSystems Modelling & Analysis

Ethics & Professionalism

Technical leadership

Negotiation

Team dynamics

Requirements Definition

Design for…

Integration

Interfaces

Verification

Configuration Management

Monitoring and Control

Decision management

Concurrent engineering

Acquisition and supply

Transition

Facilitation

Emotional Intelligence

Coaching and mentoring

Quality

Finance

Operation & Support

Business & Enterprise Integ.

Risk & Opportunity Mgmt

CORE

TECHNICAL
PROFESSIONAL 

& ETHICS

MANAGEMENT

INTEGRATING

More on this in the 
next session
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SE Core Competences - Overview

Core Competencies

Core competencies underpin engineering as well as Systems

Engineering.

Systems Thinking
The application of the fundamental concepts of systems 

thinking to Systems Engineering;

Lifecycles
Selection of the appropriate lifecycles in the realization of a 

system;

Capability 

Engineering

An appreciation of the role the system of interest plays in the 

system of which it is a part;

General 

Engineering

Foundational concepts in mathematics, science and 

engineering and their application;

Critical Thinking
The objective analysis and evaluation of a topic in order to 

form a judgement

Systems Modeling 

and Analysis

Provision of rigorous data and information including the use of 

modeling to support technical understanding and decision 

making.

Extract from Figure 1 from INCOSE SE Competency framework, 2018
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SE Professional Competences - Overview
Professional Competencies

Behavioral competencies well-established within the Human Resources (HR) domain.  To 

facilitate alignment with existing HR frameworks, where practicable, competency 

definitions have been taken from well-established, internationally-recognized definitions 

rather than partial or complete re-invention by INCOSE.

Communications The dynamic process of transmitting or exchanging information;

Ethics and 

Professionalism

The personal, organizational, and corporate standards of behavior expected 

of systems engineers;

Technical Leadership
The application of technical knowledge and experience in Systems 

Engineering together with appropriate professional competencies;

Negotiation
Dialogue between two or more parties intended to reach a beneficial 

outcome where difference exist between them;

Team Dynamics
The unconscious, psychological forces that influence the direction of a 

team’s behavior and performance;

Facilitation
The act of helping others to deal with a process, solve a problem, or reach a 

goal without getting directly getting involved;

Emotional Intelligence
The ability to monitor one's own and others' feelings and use this 

information to guide thinking and action;

Coaching and 

Mentoring

Development approaches based on the use of one-to-one conversations to 

enhance an individual’s skills, knowledge or work performance.

Extract from Figure 1 from INCOSE SE 
Competency framework, 2018
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SE Management Competences - Overview

Management Competencies

The ability to perform tasks associated with controlling and managing Systems Engineering activities. This

includes tasks associated with the Management Processes identified in the INCOSE SE Handbook.

Planning
Producing, coordinating and maintaining effective and workable plans across multiple 

disciplines;

Monitoring and Control Assessment of an ongoing project to see if the current plans are aligned and feasible;

Decision Management
The structured, analytical framework for objectively identifying, characterizing and 

evaluating a set of alternatives;

Concurrent Engineering A work methodology based on the parallelization of tasks;

Business and Enterprise 

Integration

The consideration of needs and requirements of other internal stakeholders as part of 

the system development;

Acquisition and Supply Obtaining or providing a product or service in accordance with requirements;

Configuration management
Ensuring the overall coherence of system functional, performance and physical 

characteristics throughout its lifecycle;

Risk and Opportunity 

Management

The identification and reduction in the probability of uncertain events, or maximizing the 

potential of opportunities provided by them,

Extract from Figure 1 from INCOSE SE Competency framework, 2018

12/4/2019 Soft Skills & SE Competencies

Slide courtesy of Ian Presland



29

SE Technical Competences - Overview

Technical Competencies
The ability to perform tasks associated primarily with the suite of Technical Processes identified in the 

INCOSE SE Handbook.
Requirements 

Definition
To analyze the stakeholder needs and expectations to establish the requirements for a system;

System Architecting
The definition of the system structure, interfaces and associated derived requirements to 

produce a solution that can be implemented;

Design for…
Ensuring that the requirements of all lifecycle stages are addressed at the correct point in the 

system design;

Integration
The logical process for assembling a set of system elements and aggregates into the realized 

system, product or service;

Interfaces
The identification, definition and control of interactions across system or system element 

boundaries;

Verification
A formal process of obtaining objective evidence that a system fulfils its specified requirements 

and characteristics;

Transition
Integration of a verified system into its operational environment including the wider system of 

which it forms a part;

Transition
Integration of a verified system into its operational environment including the wider system of 

which it forms a part;

Operation and Support When the system is used to deliver its capabilities, and is sustained over its lifetime.

Extract from Figure 1 from INCOSE SE Competency 
framework, 2018
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SE Integrating Competences - Overview

Extract from Figure 1 from INCOSE SE 
Competency framework, 2018

Integrating 
Competencies

This competency group 

recognizes Systems 

Engineering as an 

integrating discipline, 

joining activities and 

thinking from 

specialists in other 

disciplines to create a 

coherent whole.

Project 

Management

Identification, 

planning and 

coordinating 

activities to deliver a 

satisfactory system, 

product, service of 

appropriate quality;

Logistics

The support and 

sustainment of a 

product once it is 

transitioned to the end 

user;

Finance

Estimating and 

tracking costs 

associated with the 

project;

Quality

Achieving customer 

satisfaction through the 

control of key product 

characteristics.
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 Discuss in groups which of the Soft STSE Skills, behaviours and 
competencies are particularly relevant to Technology Managers?

 Identify how SE approaches such as the SE Competencies 
Framework might be used to strengthen these characteristics for 
Technology Managers  

Exercise 17b: STSE Skills, Behaviours and Competencies 
Development
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 We have discussed the concepts of soft skills, SE competency, competence and 
competency frameworks

 Discussed the characteristics, strengths, weaknesses and typical usage scenarios for 
competency frameworks and competence-based assessment;

 Reviewed the new INCOSE SE Competency framework (2018), its associated 
competence themes and individual competencies;

Conclusions
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