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Research, “Mesearch” and Action Research
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“… theoretical foundation of systems engineering
[that] encompasses not only mathematics, physical
sciences, and systems science, but also human and
social sciences.” SE Vision 2025

“[Action research] doesn’t follow the usual steps of
research design familiar in conventional scientific
research” The Action Research Planner

“Some in the research literature think that being an insider involves a penalty – not being able
to see things in a disinterested or ‘objective’ way. By contrast, we believe that doing research
in their own sites and to investigate practices that hold their work and lives together in those
sites – the practices are enmeshed with those sites” The Action Research Planner



Key roles of the SE leader

• Making and sustaining the case for SE
• Establishing the right culture
• Selecting the right approach to deliver SE
• Aligning the SE processes to the wider business
• Growing an effective SE team
• Selecting and using appropriate methods and 

tools
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SE needs to be pulled by business needs, rather than pushed on 
the business
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Organisational
need

Potential SE contribution

Save money Avoid overspends by better up-front design 
and planning

Get to market 
quickly

Avoid delays and rework by better design 
and planning

Be safe Design out dangerous situations and have 
clear traceability from equipment failure up 
to unsafe states

Improve 
Performance

Clear traceability of component 
performance up to system performance

Be innovative Better understanding of technical risk
Comply with 
regulations

Clear traceability of design/assurance 
decisions to regulatory requirements

“reduce costs by … better design 
and planning, including SE” 

“implement SE … to 
reduce costs”.

Opportunities

DeliveryResults

Credibility



An SE capability needs to be a balance of culture, structures, 
process and people. If they are not aligned and in balance the 
capability will fail.
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Understand the organization’s culture and preferred management 
style. The SE capability must be capable of dealing with any 
misalignment between culture and the SE mindset.
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Build the culture of the SE capability by recruiting people who 
match the culture, establishing the right measures and 
incentives and excellent communications. 
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   Benefits    Utilisation Customer Satisfaction

Pipeline People

Issues, Risks and Successes

Average (mean) 4.6
Satisfaction Use Again Recommend

Internal Technical Support (SE) - Progress Report - February 2018
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4.7 4.8

 £0.0M

 £0.5M

 £1.0M

 £1.5M

 £2.0M

01/04/2017 30/06/2017 28/09/2017 27/12/2017 27/03/2018

Be
ne

fit

Week Ending

ITS Direct Benefits
Expected Benefit
(Weighted by
Team size)

Completed
Expected Benefit

Cumulative
Expected Benefit

Current Benefit
(Tasks
Completed and
in Delivery)

0%

20%

40%

60%

80%

100%

120%

01/Oct 31/Oct 30/Nov 31/Dec 30/Jan 02/Mar 01/Apr 01/May 01/Jun 01/Jul

U
til

is
at

io
n

Month

Utilisation - Tasks on Contract - Actual and Forecast
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Past 16 weeks Utilisation
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Expected Utilisation: Delivering &
weighted Scoping

Expected Utilisation: Delivering and
all Scoping
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* Live projects are those currently in Scoping or Delivery

ISSUES, RISKS AND OPPORTUNITIES
• Desks - it is unclear whether the desk policy is being followed, 

but ITS SE members are struggling to find desks in Elm 1A
• Minor corrections made to veracity of data reporting
• The focus should be on transitioning from "Scoping" to 

"Delivery" and from "Delivery" to "Completed"
• Changes made to Pipeline spreadsheet. Further updates 

required to split out Maritime and JE Tasks as requested
• "Scoping" to be chargeable time to TRaC codes rather than 

overheads

SUCCESSES
• Building large pipeline of opportunities
• Business Case issue which was blocking tasks moving from "Scoping" to 

"Delivery" has been reduced, and there is now an increase in tasks in 
"Delivery"

MANAGEMENT DECISIONS REQUIRED
• N/A

ITS SE Staffing
Staff in post 22

Approved Staff (Phase 3)  22

Year-end Target (Balance) 1

Number of 
Tasks 18 18 32 31

Value of Work N/A £ 87.1 K £ 793.3 K £ 387.7 K

Level of 
Benefit #REF! £ 83.7 K £ 1025.5 K £ 846.6 K

Opportunities

DeliveryResults

Credibility



Communications needs to be consist and compelling using 
analogies and telling stories of the ‘heroes and villains’
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The Battle of Britain story was the most important
application of Systems Engineering in the 20th
Century



Decide the appropriate team structure: embedded project 
engineers, SE augmentation or SE product delivery. Get the right 
balance between in-house employees and external contractors
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Concept Requirements Design Manufacture Verification + 
Validation 

Operation + 
Maintenance Disposal

Through life 
project engineer

SE Augmentation

SE Product 
delivery



Align the SE processes to the wider organizational processes.
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https://www.scaledagileframework.com/

SE
process

Approvals

Assurance

Commercial

Business



Tailor the production of SE products by applying SE to each SE 
task: who are the stakeholders, what does the product need to do, 
how will we judge success?
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Execute & Monitor

Accept & Close

Deliverables as per 
Plan on a Page

Scoping

Plan On A Page –
what, why, when, how, 
who, …

Deliverables

Requirements

Benefits



Include a ‘play’ phase before any planning to explore the level of 
tailoring needed.
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Plan

DoReview

Play Degrees of freedom



Select Systems Engineers with an appropriate blend of technical 
and interpersonal skills
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Technical Skills

Role experience

Soft Skills

Industry/Domain 
Knowledge



Use a model (such as High Energy Teams) to help everyone 
understand what they are doing, why they are doing it and how 
they are doing it?
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Team Identity

Respect &  
Develop Individuals



Methods and tools are critical, but they are only a means to an 
end. Focus on the end result and implement the simplest to 
meet that need.
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Superuser

Champions
Process change

Training

SupportCustomisation

Configuration

Upgrades

Maintenance

IntegrationEvaluation

Assurance

Validation

Tool cost

Disruption Opportunity costs

“Tool costs are typically 10% of total costs”

Perceived 
benefits

Actual 
benefits

Tool limited
User limited



12 principles for SE leaders

1. SE needs to be pulled by business needs, rather than 
pushed on the business

2. An SE capability needs to be a balance of culture, 
structures, process and people. If they are not aligned 
and in balance the capability will fail

3. Understand the organization’s culture and preferred 
management style. The SE capability must be capable 
of dealing with any misalignment between culture and 
the SE mindset

4. Build the culture of the SE capability by recruiting 
people who match the culture, establishing the right 
measures and incentives and excellent communications

5. Communications needs to be consist and compelling 
using analogies and telling stories of the ‘heroes and 
villains’

6. Decide the appropriate team structure: embedded 
project engineers, SE augmentation or SE product 
delivery. Get the right balance between in-house 
employees and external contractors

7. Align the SE processes to the wider organizational 
processes

8. Tailor the production of SE products by applying SE to 
each SE task: who are the stakeholders, what does the 
product need to do, how will we judge success?

9. Include a ‘play’ phase before any planning to explore 
the level of tailoring needed.

10. Select Systems Engineers with an appropriate blend of 
technical and interpersonal skills

11. Use a model (such as High Energy Teams) to help 
everyone understand what they are doing, why they are 
doing it and how they are doing it?

12. Methods and tools are critical, but they are only a 
means to an end. Focus on the end result and 
implement the simplest to meet that need.
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