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Words: Richard Tingley, Publications and Communications  Assistant, INCOSE UK

Welcome
Hello and welcome to the Winter
2019 edition of Preview magazine.

2018 was a busy year for INCOSE
UK and 2019, INCOSE UK’s 25th

anniversary, is shaping up to be just
as busy.

In this issue we look back at ASEC
2018, congratulate the winners of
the best Posters and Presentations
awarded at the Conference as well
as publishing the winning Academic
Showcase Poster, awarded to
students attending the University of
Bristol.  Prof Jon Holt writes about
the Annual Systems Engineering
Summit and Dr Catherine Stace
contributes a fascinating article
based on her ASEC 2018 2nd Place
Winning presentation “Application
of Systems Engineering to
Biotechnology Platform
Development’.

As well as discussing the reasons he
became a volunteer for INCOSE
UK, James Towers writes about a
Royal Institution Masterclass he
gave, along with Stephen Powley, at
Repton School in January of this
year. Around 30 7-9 year olds from
state funded schools across
Derbyshire attended and were
puzzled as to why there were no
computers to be found at  the Ri
Mathematics, Engineering and
Computer Science Masterclass.

James goes into further detail in his
article to be found on page 30.

This issue of Preview is my first as
Editor and I will be looking for your
help in upcoming issues. If you have
any suggestions for topics you would
like to see covered or, indeed,  have
an idea for an article you would like
to contribute please email me at
publications@incoseonline.org.uk

I hope you enjoy this edition of
Preview, and hope you are excited to
see what lies ahead for INCOSE UK
in 2019.

mailto:publications@incoseonline.org.uk
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President’s Corner
Words: Kirsty Akroyd-Wallis, INCOSE UK President  Images: Kirsty Akroyd-Wallis

Welcome to my first President’s Corner as the new
President of INCOSE UK. I am honoured to be the 14th

President. It feels a bit like being the 13th Dr Who, but
without the expectation to save the world and with a lot
less angst at my being female. It is especially exciting to
be at the helm in our Silver Jubilee year, but more of
that later.

Taking on the role of President comes with mixed
emotions. There is nervousness at following on from an
exceptional predecessor in Ivan Mactaggart, and
sadness at saying goodbye to Richard Beasley who has
reached the end of his term as Immediate Past
President.  However, it is tempered by the anticipation
of working with a brilliant Council, including our new
President Elect Ian Gibson and Outreach Director
Chris Lamb, who were both elected to post in
November.

All of our elected Council Members are volunteers, and
INCOSE UK relies on a fantastic body of individuals
and organisations who give their time, venues and
resources to allow us to achieve as much as we do. I am
glad to see articles from two of our long standing
volunteers, Peter Brook and James Towers, who have
contributed so much over the years. If anyone wishes to
know how they too can get involved then please talk to
us at an event or contact us through the INCOSE UK
website.

I always think that one of INCOSE UK’s key
differentiators is the energy and success of our groups.
We have a number of very active local groups, working
groups and special interest groups which, as shown in
the round-up on p21, provide many different
opportunities to get involved in the future direction of
Systems Engineering. Last year for the first time we had
a joint meeting of all INCOSE UK’s leaders: UK
Council, UKAB representatives, Group Chairs and
Early Careers Forum. This will continue to be an
annual event and is much looked forward to in the
calendar.

As I said in my opening paragraph, this is a big year for
INCOSE UK; we were formed 25 years ago so are
celebrating our Silver Jubilee. We will certainly mark
the occasion in a few subtle ways - you might have
already noticed the new logo on the front of this edition
of Preview. You can also expect a couple of special
announcements and publications during the course of

the year. Our celebrations will culminate in our Annual
Conference Systems Engineering Conference (ASEC) at
the Royal Armouries Museum in Leeds on 19th and 20th

November – get the date in your calendars now!

Whilst a Silver Jubilee is an opportunity to remember
what we have achieved over the years, it is especially
important to really look forward to what we can
contribute to the future of Engineering.  This year will
bring a particular focus on how we can develop our
engineers and leaders of the future. INCOSE UK’s
Professional Development programme is something of
which we are immensely proud, and we will continue to
strengthen that offering, as highlighted in part by Ian
Presland’s article on Competence Based CSEP. We are
also keen to promote STEM, building on the hugely
successful “Think Engineer” publication, and a pilot
STEM event for 7 to 11 years old that was run at ASEC
last year.

Given the focus on Professional Development, it gives
me great pleasure to start the year by welcoming our 20
new ASEPs, 6 CSEPs and 1 ESEP; as well as 3 new
Professional Registrants. I am sorry that your names are
too numerous for me to mention here, but please go to
page 13 to see your names (and faces) in lights. To
succeed in obtaining professional registration or
certification is a significant achievement and I pass on
my congratulations to you all.

I wish everyone the best of luck in your own endeavours
for 2019, and leave you now to enjoy this edition of
Preview!

mailto:publications@incoseonline.org.uk
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“Best quality day at a conference I
have ever had”, “exceeded my
expectations”, “quality of the event
was so strong”.

These are just a few of the over-
whelming positive comments we
have received from the ASEC 2018
feedback; detailing that once again
ASEC was an evident success. The
INCOSE UK’s flagship conference
took members to a new venue in
November 2018.

The theme for ASEC 2018 was the
“The Year of Engineering” based
around the government led initiative
which celebrates the field of
Engineering and the role it plays in
our world. It also hoped to

encourage young people to consider
a career in Engineering. Our theme
aimed to celebrate Systems
Engineering and inspire people by
what they do in their day to day
jobs, whether they were new to
Systems Engineering or had many
years’ experience.

On day one the M’Pherson Keynote
address, “30 Years living, breathing
and Implementing System
Engineering”,  was given by Andrew
Howells,  Head of Powertrain
Control and Electronics. While Frans
Heijnen from EULYNX opened day
two with his Arnold keynote address
“Interface Standardisation for
optimal Railway Safety”.

The INCOSE UK Annual General
Meeting took place at the end of day
one, where Kirsty Akroyd-Wallis
succeeded Ivan Mactaggart as the
INCOSE UK president, Ian Gibson
was elected to be the next president-

elect and Chris Lamb was the newly
elected Outreach Director.

The theme gave us a vast range of
tutorials, posters and presentations
by people from all aspects of
Systems Engineering that made for a
diverse and interesting ASEC that
sparking many simulating discussions
among delegates.

The ‘Annual Systems Engineering
Conference Proceedings’, a
publication that published all the
ASEC 2018 speaker’s papers along
with a few other brilliant papers are
well worth a read if you attended the
event and you want to refer to the
presentations in more detail, or if
you were unable to attend the event
and want to see what you missed out
on, it may even inspire you to attend
this year’s conference! The
Proceedings are available to
purchase via the INCOSE UK’s
online store.

Snapshots from ASEC 2018

https://incoseonline.org.uk/Program_Files/Store/Default.aspx?CatID=Store
https://incoseonline.org.uk/Program_Files/Store/Default.aspx?CatID=Store
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The papers, presentations and poster
are also available for members to
download from the INCOSE UK
website.

For many the conference dinner
provides an excellent opportunity for
delegates to engage in some informal
networking and this year was no
different. The evening took place at
the Cranfield Management
Development Centre and featured a
brilliant after dinner speech by Julian
Bryan from Millbrook MOD vehicle
testing. Part of the evening was also
dedicated to announcing the best
paper and the best poster, details of
the winner can be found on page 9.

My job leading up to ASEC 2018 was to assist the
events team with the organisation and
administration for the event, this included liaising
with speakers, tutorial leads and poster authors via
email, working on the organisation for INCOSE
UK’s Proceedings publication, compiling content
for the event handbook and monitoring and
uploading content onto the social media channels.
I had the opportunity to attend the ASEC 2018 as
part of the events team, which I was very excited
about. I really enjoyed attending the event, which
I had seen in the organisation stages in the office,
come to life. I was pleased to meet many new and
interesting people, and put faces to names I had
been emailing over the months leading up to the
event.
I also got the opportunity to assist Jon Holt while
he facilitated the Systems Summit on the second
day of the conference. Hearing the delegates
different opinions and seeing their cartoons on
how they felt INCOSE UK could promote STEM
was really interesting.
I look forward to doing more work on ASEC in
the future.

Photo supplied by Simon Perry

https://incoseonline.org.uk/Program_Files/Store/Default.aspx?CatID=Store
https://incoseonline.org.uk/Program_Files/Store/Default.aspx?CatID=Store
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ASEC 2018 Awards

As with previous years, there was high standard of Presentations and Papers presented at ASEC 2018.
Featured below are the winners of the best Presentations, awarded at the event by attending delegates, the winners
of the best Papers, selected at review and the winning Academic Showcase poster, sponsored by Dyson.

1st
Place

2nd
Place

1st
Place

2nd
Place

3rd
Place

Dr Simon Wright - “

Dr Catherine Stace “

James Towers and Donald Stevenson, ‘

1st
Place

The winning poster presented on the following page.
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ASEC 2018 saw the second Annual Systems Engineering
Summit, or Systems Summit, which was held on the second day
of the ASEC and ran for four hours.
The overall aim of the Systems Summit was to get together a
group of key stakeholders who would be, very importantly, not
the ‘usual suspects’ from the world of Systems Engineering.
Therefore, the delegates were chosen because of their varied
backgrounds as people who would have an interest in (whether
they realised it or not) but not necessarily be experts in the field.
The idea was to run a structured brain-storming-type session
with the goal at addressing a specific question and, to this end,
the TeamStorming approach was chosen.

All work was carried out according to the ‘TeamStorming
Participants Guide’ and the ‘TeamStorming Facilitator’s Guide’,
each of which is published by INCOSE UK and that were
formally launched at the ASEC.
TeamStorming is a structured approach to brain-storming and
team-building with a complete Systems Engineering model
beneath it. All the Games are designed to populate this model.
This report presents a high-level summary of the overall model
and does not present all of the views that were generated.

Each TeamStorming Session comprises a number of Games and
is run according to a set of TeamStorming Processes. The
TeamStorming Session was facilitated by Prof Jon Holt, INCOSE
UK Technical Director and Molly Stone of the INCOSE UK
Secretariat.

The Participants who played the Games, and who were taken
from a cross-section of academia, industry and professional
bodies, included people from: the IMechE, INCOSE UK,
Women’s Engineering Society, APM, Jaguar Land Rover,
EULynx, Changan UK R&D, Cranfield University, WSP,
QinetiQ, Atkins, Leonardo and HMGCC.

There are three TeamStorming Stages that make up the
TeamStorming Life Cycle, which are:
  Pre-session, where the Question is identified.
  Session, where the Games are played.
  Post-session, where the Outcomes are defined.

Words: Prof Jon Holt

A brief overview of the TeamStorming
approach is provided here for

contextual purposes.
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The initial question was set by the INCOSE UK Council, and was defined as: This was
used as the main input to the whole TeamStorming Session.
The attendees were also identified at this point, along with the logistics for running the Session. The whole session was to take
no longer than four hours and was to be held at the INCOSE UK ASEC 2018.

A full TeamStorming session comprises seven TeamStorming games in order to answer the initial Question. Due to the timing
constraints, the Systems Summit session ran a subset of five of the full seven games –  known as TeamStorming-light.
Each TeamStorming session is to run a series of Games according to a set of processes. All Participants take part in each Game,
which may be run in a number of different ways: as an individual Participant, as Teams, or as a Group.
Each Game has a serious objective but the Games are intended to be enjoyable exercises that encourage creativity and
out-of-the-box thinking. The following games were played:

The Goal of the ‘X-Factors’ Game is to identify a
number of Stakeholder Roles that relate to the chosen question.

The Goal of the ‘Empathy, Empathy’
Game is to identify key roles and to define their expectations
in the form of an Empathy Map.

The Goal of the ‘Morning Glory’ Game is to
take an Empathy Map and then to ask ‘what’s the story?’ in the
form of a Story Board.

The Goal of the ‘Animal Magic’ Game is to
identify key enabling Actions, in the form of Solution Actions
and also key corrupting Actions, in the form of Monkey
Wrenches. The team is split into two sub-teams: monkeys, who

create monkey wrenches to break the story board; and beavers
who create enabling actions that will, hopefully, ensure the
successful completion of the story board.

The Goal of the ‘Showdown’ Game is to replay
each Story Board with Beaver and Monkey Teams playing
their respective cards, in order to identify Solution Actions
and Outstanding Actions that are needed to ensure the
success of the Story Board. The Story board is moved
through in a step-by-step fashion with the Monkeys and
Beavers playing their associated actions at relevant points.
Ideally, the Beavers should be able to pre-empt the Monkey
wrenches, but this never happens!

All of the information generated is collected and presented back to the Participants and is then used as an input to the next Stage.
Some example of the outputs generated are shown below

The pictures here, from left to right, show the Stakeholder list, and empathy map, a story board and then an augmented story
board.

All of the information that was generated in the TeamStorming Session resulted in a large number of Actions being identified.
There were three types of Actions that were identified: Solution Actions, Monkey Wrenches and Outstanding Actions. The
two that are of ultimate interest are the Solution Actions and the Outstanding Actions, as they provide the way forward and
inform the main output of the Session.

All of the outputs from TeamStorming actually form part of a Systems Model that formally captures all of the information that
was generates, according to a predefined Ontology and Framework. This was hidden from all of the attendees who did not
even realise that we were following a Systems approach, rather than just playing some Games!
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A report will be compiled that shows all of the information
created during the session and the conclusions that were
drawn. This report will be made available to the INCOSE UK
UKAB and a summary of the report made available to all
INCOSE UK members.

All of the Games in the TeamStorming session relate back to
the original Question of: 

One of the advantages of having the Participants work in small
groups is that it is possible to generate a different opinion for
each group. Also, one group may seize on one aspect of the
exercise that is overlooked by another, hence providing a
richer outcome than if a single Group was used.

Each Group generated a set of Stakeholders, which were then
combined into one coherent set that gave a good overview of
Stakeholders in terms of content and completeness. Each
Group then chose a single Stakeholder which then became a
focus for their remaining Games.

When the Games were complete, it was then possible to
abstract common themes that emerged as being essential for
answering the initial question.

One of the key areas of interest that came out of this was that
of ‘Stakeholder engagement’. As all four groups identified
‘Stakeholder Engagement’ as being important, but the way
that they arrived at this and the interpretation of what it meant
to each selected Stakeholder can be very different.

One Group focussed on the Stakeholder of School Children
and, from their point of view, one of the key engagement
mechanisms was via social media and apps on smart devices
amongst more traditional engagements, such as workshops,
talks, etc. This turned out to be quite a surprise as all of the
other Groups had also identified engagement to be important
but in these other three cases, engagement referred to setting
up relationships with industry, professional bodies and
academia.

This came out because of the way the Games were played
and everyone present agreed that they would not have
considered apps as an engagement mechanism prior to
carrying out the workshop.

Another key area of interest that was identified as being
important was that of ‘inclusion’. Again, many people had

proposed this as an idea, but it took the playing the Games to
identify the discrepancies between different Participants as to
what exactly was meant by this. The obvious interpretation,
that almost everyone had was to include both boys and girls
in all activities, but there was so much more to it than that.
Other aspects of inclusions, such as people with different
abilities, people identifying as different genders (as opposed to
sex), sexuality, culture, race and accessibility. This also helped
to identify more Stakeholders that were omitted from the
initial list, such as help groups, accessibility campaigners and
various charities.

Other key themes that emerged were: quality of life,
investment, perception change and government backing.

The outcomes from the TeamStorming session are not just
limited to the tangible outputs of the Games, but also some
more human and less tangible outcomes.

The disparate group of Summit attendees not only provided a
richness of opinions but also helped to form a good
connection between INCOSE UK and the various
organisations. The whole summit proved them with a good
idea of what INCOSE UK is all about which was especially
important as most of them had not really heard of us until this!
This already started to help us to start to satisfy the two
emerging outcomes that were discussed in the previous
section – both engagement and inclusion.

This is the second time that we have run the Systems Summit
and, again, it has proven to be a great success that we will be
repeating at future ASECs.

If you would like to know more about this Systems Summit
and future ones, than make sure that you monitor the
INCOSE UK web site for updates leading up to ASEC 2019.
If you would like to know more about the TeamStorming and
the approach taken, please visit the INCOSE UK web store.

https://incoseonline.org.uk/Program_Files/Store/Default.aspx?CatID=Store
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Professional Development Update
Words: Lynn Davis, INCOSE UK Professional Development and Membership Manager | Images: Respective individuals

Certification

UK Chapter applications

INCOSE UK offers a professional certification programme for its
members. Certification is based around the need to ensure that
those working in a given discipline have a basic level of
competence and experience to call themselves practitioners. For
UK systems engineers, it provides recognition of competence in
Systems Engineering which may be a useful specialist differentiator when applying for work in combination with
professional registration (CEng, IEng etc.). Certification also gives INCOSE UK members the opportunity to engage
in professional development in the early stages of their Systems Engineering career, then progressing towards CSEP
and eventually ESEP.

The number of INCOSE members applying for SEP through the UK online system continues to grow
Below are numbers of members achieving SEP Certification through the UK online system along with total number
of UK Chapter members who are certified.

Level of SEP UK accredited Total UK (from INCOSE central records)

ASEP 75 84

CSEP 29 61

ESEP 3 10

We would like to send congratulations to the following members who have attained ASEP, CSEP or ESEP since
August 2018.

ASEP
Marcelo Awane, Hamzah Baporia, Oliver Bullock, Andrew Fyfe, Morteza Ketabchi,  Andrew Munro, Yasir Nauman,
Mark Piercy, Adrian-Marius Sirbu, Steve Stewart, Giulio Valente, Richard Vaux, Iain Watson, Paul Wylie, Zanis
Zilvinskis, Mohamed Abdelbaky, Phil Church, Karem Ghadache, Princy Jain, Ryan Chatten

Marcello
Awane

Oliver
Bullock

Paul
Wylie

Iain
Watson

Richard
Vaux

Giulo
Valente

Steven
Stewart

Adrian-Marius
Sirbu

Mark
Piercy

Yasir
Nauman

Andrew
Munro

Andrew
Fyfe

https://incoseonline.org.uk/Program_Files/Store/Default.aspx?CatID=Store
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CSEP
Ahmed Abdel Ghany, Paul Davies, Martin Hyett, Jason Joannou, Megan Shenton,
Anne Marie Toseland

Ahmed Abdel
Ghany

Paul
Davies

Anne Marie
Toseland

Martin
Hyett

Jason
Joannou

Ian Gallagher

ESEP

Ian
Gallagher

Competence based CSEP

While CSEP numbers continue to grow globally, in some countries, the increase in the number of CSEPs has been
lower than expected. In the United Kingdom, one reason commonly cited for this is that the CSEP program includes
minimum “time-served” experience requirements, meaning that it does not align well with current “competence-
driven” human resources systems and, more critically, the time served elements of CSEP may be seen as failing to
meet current European Union age discrimination legislation.

Following a successful pilot conducted in 2017-18 INCOSE UK continues to work towards introducing an alternative
competence based CSEP process. Professional Development Director Ian Presland lays out the case for this in his
article - The Case for using Competence Assessment within the INCOSE Systems Engineering Professional (SEP)
Program on page 16.

If you require any further infor

Professional Registration

New INCOSE UK Registrants

 We would like to congratulate Kevan Boll and Justyn Crane in recently achieving CEng with INCOSE UK , Fillippo
Farina who transferred his CEng to us from another institute.

Justyn
Crane

Fillippo
Farina

profdev@incoseonline.org.uk
profdev@incoseonline.org.uk
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If you are interested in finding out more about the professional registration process please contact Lynn Davis on
01460298217 or profdev@incoseonline.org.uk

SEP Certification Examinations with INCOSE UK

Apply with INCOSE UK

The application process for professional registration with INCOSE UK can be accessed via the ‘  area of
the website. Once registered, applicants can access forms and guidance to work on their draft application.

Following submission and payment, the application undergoes administrative checks by INCOSE UK. Once these
are complete, the next step for INCOSE UK members is submission to the SEE registration committee. This group
meet on agreed dates throughout the year to review applications and transfers.

Applications should reach INCOSE UK via the application upload and payment system a minimum of two weeks
before the meeting is due to allow sufficient time for checks to be carried out.

15th February Wed 27th February

29th April Wed 8th May

30th August Wed 11th September

23rd November Wed 4th December

During 2019 INCOSE UK are planning to hold two SEP certification paper examinations relevant
to candidates considering both ASEP and CSEP. The first of these dates is the 4th June, being kindly
hosted by ATKINS in Bristol. The second of these dates is likely to be in September with the venue
currently under discussion. As soon as these are confirmed an email will go to all members. In the
meantime, if you would like to register your interest please contact Lynn or Fiona on
profdev@incoseonline.org.uk

profdev@incoseonline.org.uk
profdev@incoseonline.org.uk


Preview  201916

In 2004, the International Council on
Systems Engineering (INCOSE)
launched its Systems Engineering
Professional (SEP) programme with the
introduction of the "Certified Systems
Engineering Professional" (CSEP)
designation. This provided a formal
method through which practitioners in
Systems Engineering PPI-007045-1A 7 of
113 could have their education,
technical knowledge, and experience
independently validated by INCOSE
accredited assessors.

The programme later added an
introductory level (below CSEP) called
“Associate Systems Engineering
Professional (ASEP)”, and an advanced
level (above CSEP) called “Expert
Systems Engineering professional
(ESEP)”. The programme currently
recognizes around 2800 SEPs1 across
these three levels worldwide.

However, while CSEP numbers
continue to grow generally, in some
countries, the increase in the number
of CSEPs has been lower than expected.
In the UK and Europe, one reason
commonly cited for this is that the CSEP

programme includes time-based
measures of experience as a proxy for
acquired “competence”. The inclusion
of these time-based elements means that
the CSEP designation cannot be readily
integrated into corporate HR job
descriptions or competence-
development frameworks; and, more
critically, mandating CSEP as a job pre-
requisite could arguably be viewed as
failing to meet current European
Union (EU) age discrimination
legislation2. Details concerning this
matter are discussed later in this article.

Furthermore, while the current CSEP
programme requires that “depth” and
“breadth” of experience be
documented, there are no criteria
characterising an acceptable minimum
set of skills; robustly proving you have
an appropriate duration of experience in
the area is deemed sufficient. Therefore,
two candidates documenting similar
depth and breadth could have rather
different skills profiles.

Does this matter? Perhaps not. They are
“the same” because both have
documented experience performing
tasks defined by INCOSE as part of the
technical area definitions and both meet
the minimum “months of experience”
requirements. The CSEP designation is
intended to be a guide. However, since

By Ian Presland

For some time, the use of a competence-based approach to the assessment of
CSEP experience has been postulated as an alternative approach to the current
programme. If successful, the revised approach would eliminate the ‘time-
served’ experience requirements commonly cited for the slower increase of
CSEPs in the United Kingdom. In mid-2017, Ian Presland, the Professional
Development Director for INCOSE UK, led a UK Chapter pilot on behalf of
INCOSE. Exploring the use of the competence based experience assessment
as part of the CSEP application review activity, Ian presents the case of
‘competence-based CSEP’ in detail and suggests a potential way forward.

The views expressed in this article are those of the author and do not
necessarily represent those of INCOSE UK or INCOSE and were first
published in PPI SyEN_68.
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there is no mandated set of 
experiences, there is currently no
guarantee either would have the
necessary knowledge and understanding
to be able to perform any selected task
in a technical area, even if that task was
generally regarded as “core” within the
profession.
These challenges have stymied
acceptance and therefore growth of the
SEP programme, particularly in the UK,
leading to calls for INCOSE to offer a
competence-based assessment
mechanism, which would comply
with the legislation and also set explicit
criteria for demonstrating “competence”
in key tasks within each technical area.

The merits and challenges of such an
approach and an overview of INCOSE’s
ongoing activities in this
area are discussed in detail below.

The first step of the current CSEP
application process requires an
individual to submit a written summary
of their work experience, broken down
into 15 INCOSE-specified Systems
Engineering (SE) technical areas
defined as a key part of the Certification
process and which together encompass
the full scope of the Systems
Engineering discipline3.

Assuming the individual has a
qualifying technical bachelor’s degree
[Ref 6, INCOSE] they are required
to submit evidence of at least 60 months
of experience, including a minimum 12
months in at least three of the 15
technical areas. All experience claimed
is required to be verified by
independently-assessed references, who
themselves need to submit evidence
demonstrating they both know the
candidate’s work and understand
Systems Engineering before they can be
approved as qualified references [Ref 5,
INCOSE].

It should be noted that merely stating
that you have “

” is in no way a guarantee your
experience will be deemed valid – even
if the tasks appear sensible and you
have a reference corroborating your

claim. Assessors are trained to “
” and look at the

broader picture of evidence submitted
when reading an application. Assessors
may determine that some (or all)
of the claimed experience is not
adequately supported by evidence,
reference validation or both. This
regularly leads to review teams going
back to applicants or their references to
try to obtain clarity or improved
evidence.

Finally, assuming the above evidence is
(eventually) accepted, to be formally
designated a CSEP, the applicant needs
to pass a knowledge examination based
upon the INCOSE Systems Engineering
Handbook [Ref 8, INCOSE SEH].

Clearly this is a tough set of criteria to
meet, and as an application reviewer,
the author can vouch for the skills,
dedication, and professionalism of
reviewers and the rigorous, consistent
application of the defined process by an
INCOSE Certification team.

The existing process is not without its
challenges. However, the INCOSE
Certification team continues to
work to improve it, as they have done
since its inception.

One area of concern is the inclusion of
time as a proxy indicator of acquired
competence. Assuming the applicant
has a qualifying technical bachelor’s
degree [Ref 6, INCOSE], there are two
time-related requirements:

a. The time which needs to be served
to acquire appropriate “depth” of
experience is required to be a
minimum 60 months.

b. Within this 60-month period,
“breadth” is required to be
demonstrated by documenting at
least 12 months of experience in
each of at least three of 15 technical
areas defined by INCOSE.

As stated in the introduction, in the UK
and EU at least, while no court case has
yet tested this, legal opinion in many
organisations is that these requirements

could be viewed as “indirect age
discrimination” under EU law.

This means Certification at CSEP level
cannot currently be mandated as a pre-
requisite when recruiting candidates.
Furthermore, individuals cannot be seen
to be financially benefitting from being
a CSEP either, as this would potentially
also be an indirect age-discriminatory
practice4.

There are other implications of setting a
bar fixed at 60 months. The question
arises: “

” In fact, the CSEP
rules indicate an applicant with just 59
months would normally be denied
CSEP whereas one with 60 months
would normally be successful5.

The “breadth” time-served requirement
is similar. The CSEP rules require 12
months in each of three or more areas.

6

Finally, with an increasing number of
individuals now choosing to work part-
time [Ref 9, OECD], [Ref10, ONS], “60
months” of experience will take
proportionately longer to accrue. For
instance, an individual working just
three days per week would need to have
worked for well over 8 years to acquire
60 months of experience. Is this truly
reflective of their developing ability to
perform Systems Engineering tasks? The
author’s experience is otherwise.
However, opinion is divided in this area,
although it is clear that the ability of any
individual to work effectively in a part-
time role will depend both on the
individual and the role they are
required to perform.
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Despite these challenges, setting the
“experience” bar at the 60-month fixed
level has significant merits. It is simple
to explain, quantifiable to applicants,
and can be validated simply by
counting the number of months in each
area within an experience “summary
table” mandatorily supplied as part of
the application (validation occurs only
after deduction of claimed experience
dismissed by reviewers as not
representing Systems Engineering, lack
of evidence, or reference support).

While the current system
comprehensively defines appropriate
activities within each of the 15 technical
areas, it does not mandate a
prerequisite set of activities within each
area and also does not forbid any
combination of technical areas to be
documented in an application. This is
deliberate: it offers flexibility so those
from vastly differing backgrounds can
apply without prejudice.

The downside is that there is no
“minimum skill set” defined for a
systems engineer at the CSEP level.
Therefore, successful applicants cannot
be guaranteed to have performed 
stated activity either generally or within
a single technical area - even if some
tasks within an area might be regarded
as “core” by the wider Systems
Engineering community. Instead,
reviewers use submissions of references
and their own judgement to determine
whether the applicant has sufficient
diversity of experience.

Equally, regarding “breadth” of
experience, an applicant may have
spent their 12+ months within a single
technical area performing a limited set
of tasks and thus may not have gained
the insight of, say, another applicant
exposed to diverse experiences over a

shorter time. Once again, the existing
process relies on the skills and expertise
of reviewers who are trained to deduce
scope of experience from the written
application (or through clarifications)
although currently consistency is by no
means guaranteed between applicants
(other than in line with the stated rules).
But while the current process does not
explicitly demand any diversity of
experience within a technical area,
there is no reason why it could not be
modified to incorporate a minimum
experience criteria set which would
help improve consistency and
confidence in outcomes.

Coupled with all of the above, assessors
regularly face further challenges in
written submissions:
● Quality of written submission.

Individuals regularly fail to
document their experience to the
depth required, or fail to identify
the specific systems engineering
tasks they have performed. This
can be improved by coaching the
applicant, but remains a common
failing in submissions. Usually
candidates (or their references)
need to be contacted for additional
clarifications.

● Quality of reference validation(s).
References may be glowing, but
often lack technical substance.
Again, references often need to be
contacted to supply more detail.

Activity Classification. The choice of
area in which the candidate categorizes
their technical experience (from the 15
available) may differ from the area
selected by their reference for the same
element of experience.
While this is completely acceptable, it
can lead to an apparent lack of
alignment between candidate
and reference write-ups, potentially
undermining the credibility of an
application, reference or both7.
Reviewers are trained to be aware of
this and work hard to align submissions
from references and candidates.

INCOSE SEP Certification Application
Reviewers (CARs) spend much of their
time addressing the above issues.
However, the need to go back to
applicants and references for additional
clarification consumes additional
precious volunteer effort and requires
more applicant and reference time.

The underlying limitation is that
reviewers are dealing solely with written
submissions and clarifications. The
current CSEP programme does not
include any form of verbal interaction
with either applicant or reference. An
oral interview would provide an
opportunity for reviewers to gain a
targeted insight into any area of an
application which causes concern, for
whatever reason.8 9

“Competence” is defined as the
“behaviors …and technical attributes …
that individuals must have, or must
acquire, to perform effectively” [Ref 2,
CIPD].

Competence-based assessment requires
an individual firstly to submit paper-
based evidence (with validating
references) identifying examples where
they have gained experience against a
series of competence “indicators”
defined for each technical area. The
“indicators” represent common (or
mandatory) examples of key activities
within the area where evidence is
required. This paper-based evidence is
reviewed and is usually followed up
with an interview by one or more
trained assessors, who supplement the
written evidence with oral evidence
gained from additional ad hoc
questions designed to confirm or clarify
an individual’s current level of
competence.

Competence-based interviewing is by
no means new and its advantages over
a traditional review of employment
history and references are well-
established [Ref11, SHRH].
Importantly, this approach does not
rely on any direct measurement of
“time”. While time is undoubtedly a
factor for an individual in gaining

“Competence” is defined
as the “behaviors …and
technical attributes … that
individuals must have, or
must acquire, to perform
effectively”
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the necessary experiential evidence to
be deemed “competent”, the precise
amount of time is not fixed.

As stated previously, in the UK and
European Union (EU), the introduction
of legislation prohibiting discrimination
on the grounds of age almost a decade
ago led to the “competence-based”
approach (as opposed to the traditional
“time-served” approach) becoming the
default method of assessment of an
individual’s ability to do a task (or take
on a role).

Indeed, the UK Chapter of INCOSE
set up a specialist working group in
2007, with the target of generating
a Competence Framework for Systems
Engineering in part to address this
issue. By 2010 the INCOSE UK
Systems Engineering Competency
Framework [Ref 7, INCOSE UK CF]
was mature enough to be actively used
by several organisations. It was
subsequently adopted as an INCOSE
product and its use expanded further
globally.

The INCOSE UK Competence
Framework characterises Systems
Engineering using 23 competence areas
rather than the 15 technical areas used
in the INCOSE SEP programme.
However, the 15 INCOSE technical
areas can be generally mapped across:
both approaches are merely
characterising Systems Engineering
through different viewpoints10.

The INCOSE UK document provides a
set of well-defined assessment criteria or
“indicators” for each of the 23 areas.
These form the basis of the assessment
activity. This goes further than a
general review of documented activities
performed, since each indicator is
explicitly required to be verified
through evidence, defining a minimum
requirement for core experience
breadth and depth.

In support of the assessment, an
individual must provide written (and
reference-validated) evidence for

each indicator for the level required.
The result of the assessment is an
individual’s competence profile
stating, for each of the assessed areas,
which indicators have been
demonstrably “met” through evidence
and the resulting “level” of competence
at which an individual is currently
working. This can be compared
against specific level requirements for
any role within the business.

Evidence could be written by the
applicant, obtained from reliable
references within the business, or both.
The assessment of such evidence
follows a route similar from the current
CSEP assessment.  Well-documented
experience with good quality evidence
and reference support can generally be
taken as acceptable. Applicants and
references can both be contacted to
re-submit written evidence to reduce
uncertainty and ambiguity.

However, since the competence
assessment normally includes an
interview, any written area of
submission can be checked, challenged,
or supplemented through additional
“open” questions11 at the interview,
designed to confirm or clarify whether
the candidate is indeed operating at the
competence level claimed.
Those who have submitted high-quality
applications will likely have a shorter
interview than those whose application
gave concern, but the option is always
available.

In summary, there are three key factors
through which the competence-based
approach adds value:

3. An objective set of indicators is
defined for each technical area.
Each “indicator” requires
acceptable evidence to be provided
for a defined competence “level” to
be deemed achieved.

4. The use of an interview
supplements the paper-based
evidence.

5. “Time” is not a factor in assessing
competence. Either an individual

or demonstrated to the
assessors’ satisfaction that they have
successfully met the indicators
defined for any given level of
competence.

The last of these points is particularly
important as it removes the legal barrier
to mandating CSEP as a pre-requisite
for roles in the EU. Currently a
requirement for CSEP can only be
stated as “desirable” (or similar) as time
is a factor in the award process. With
the time constraints removed,
organisations could consider mandating
CSEP Certification as a pre-requisite for
certain Systems Engineering roles. This
would help further promote CSEP as
the “must-have” professional baseline
qualification for systems engineers
in the same way that similar
certification schemes have become
prominent in the project management
profession.

More generally, a competence-based
approach would:

● Provide reviewers with a chance to
question any aspect of a candidates
claimed experience during the
interview. This goes well beyond a
review of paper alone and helps
ensure judgements in borderline
cases are more likely to be
accurate.

● Enable CSEP to be linked to an
overarching competency
framework, with indicators defining
the minimum acceptable
competence levels for each
technical area, improving alignment
of core skills across the wider CSEP
community. With the recent release
of the new INCOSE Competency
Framework [Ref 12, INCOSE CF],
this becomes a real possibility,
although completion of the
assessment criteria for this
framework is still ongoing which
means that updating the
competence based assessment
mechanism to capitalise on the new
framework, while straightforward,
will need to wait until the
associated criteria have been
formally agreed and published12.
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● Reflect best HR practice and thus in
many organisations could facilitate
the integration of Systems
Engineering competence
development and the SEP
programme directly into
engineering career development
paths.

The CIPD defines additional general
benefits of competence-based regimes as
[Ref 2, CIPD]:

● Appraisal and recruitment systems
are fairer and more open.

● Recruiters can assess transferable
skills and identify required
behaviors regardless of career
background.

● There is a link between effective
individual inputs to work and
organizational performance.

● Employees have a well-defined set
of behaviors required in their work
and are clear about how they are
expected to perform their jobs.

● Processes are measurable and
standardised across organisational
and geographical boundaries.

A competence-based CSEP coupled
with the newly-released INCOSE
Systems Engineering Competency
Framework would define an industry-
transferable assessment mechanism,
supporting all aspects of systems
engineering capability development.
This would raise the profile of Systems
Engineering as a discipline with the
potential for new revenue streams for
INCOSE.

In mid-2017, the author was responsible
for leading the INCOSE UK Chapter in
performing a competence based
experience assessment pilot for CSEP
candidates on behalf of the wider
INCOSE.

The pilot addressed the key areas
discussed above: it pre-defined a set of
mandatory indicators required
to be deemed “competent” in each
technical area; competence was assessed
using face-to-face interviews; and a

“profile” of required minimum
experience across the “V” lifecycle was
mandated rather than allowing
applicants to choose from all available
technical areas.

The pilot used the INCOSE UK
Competency Framework for assessment
as it provided a well-established
and complete set of indicators.
Furthermore, the 23 technical areas
identified in that framework were
“grouped” broadly into “Systems
thinking”, “Requirements engineering”,
“Left” and “Right-hand” sides of
the “V” lifecycle, “System
implementation” and “Systems
engineering management” with
candidates having to demonstrate
competence in a technical area within
each of the six groups – thus enforcing a
“breadth” profile requiring some
element of experience “across the
lifecycle”13.

Each assessment team comprised two
experienced assessors14. They examined
the breadth and depth of pilot
candidates’ Systems Engineering
experience using well-established
competence assessment interview
techniques, against a profile agreed by
the INCOSE Certification Advisory
Group (CAG), the body responsible for
overseeing the entire INCOSE SEP
programme, as “equivalent to CSEP”15.
Both interviewers had to agree on the
outcome “Pass” or “Fail”16.

Pilot candidates also completed a
standard CSEP application in order that
their experience could be separately
reviewed by a team of qualified
INCOSE Certification Application
Reviewers following the existing
application review process and the
results of both approaches compared.

While the results of this pilot have yet to
be published, the pilot team’s
conclusions were that the competence-
based approach not only proved to be a
viable alternative to the current
mechanism but showed potential to
reduce or eliminate both “time” and
“experience” issues. Pilot applicants
were also pleased with the process

One of the main criticisms of
competence-based assessment is that it is
costly and unwieldy [Ref 2, CIPD].
Clearly the verbal assessment face-to-
face interview is resource intensive: Pilot
CSEP interviews took approximately
two hours (plus preparation and
outcome write-up time) and involved
co-ordinating the schedules of two
assessors as well as the applicant when
setting-up an interview slot. Although
interviews were mostly face-to-face, pilot
assessors have conducted telephone
based competence-assessment interviews
and believe there would be no
significant degradation in quality if this
approach was taken instead. This would
represent a more practicable route
moving forward.

In fact, the overall reviewer volunteer
time commitment compares well to the
current process which involves
three reviewers who typically spend
between 1-2 hours each reviewing the
paperwork (even longer if additional
clarifications are required). However,
the administration effort coordinating
conference calls for interviews is likely
to remain somewhat higher with the
competence-interview approach than
with the current asynchronous email-
based system (although a technology-
based interview scheduling system
could potentially reduce this overhead
in time).

Competence-based assessors must be
trained. They need to understand how
to perform a competence based
interview, the full scope of each
competence area and the nature of
qualifying evidence sought in
validation of competence indicators.
They also need to be able to interpret
qualifying evidence and terminology
across different Systems Engineering
domains. However, CAR reviewers
within the current approach also require
training, so while the scope of training
may differ, the overall SEP programme
impact is arguably small.

Some of the criticisms levelled at the
existing approach still apply, and some
new ones arise:
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a. To keep interviews at a reasonable
duration, written evidence well-
supported by references and other
evidence is unlikely to be
challenged – although at least there
is now an opportunity to ask a
question at the interview as a cross-
check;

b. A well-coached applicant skilled in
verbal communication may find the
process easier that one who is not,
or where their first language is not
that of the interviewer;

c. Candidates nervous because of the
formal interview may not perform as
well as they should;

d. The assessed level of competence is
still subjective as it involves human
interactions.

As with the current CSEP process, it is
the experience and training of reviewers
that comes into play when assessing
nuances of candidate responses.
However, the opportunity for two
interviewers to question a candidate
directly is an effective way to reduce risk
of error or disagreement among
assessors17.

INCOSE’s SEP programme is well
established, and professionally run.
Furthermore, it has achieved excellent
acceptance in many countries, and the
number of SEPs continues to grow. For
many, it offers a simple, objective, cost-
effective, and defendable approach,
defining a fixed “bottom-line” for
minimum acceptable experience for
CSEP. It remains a straightforward
option for individuals whose breadth
and depth of experience is non-
controversial or for organisations where
legal requirements permit a “time-
served” measure of assessment.

Offering a competence-based
assessment alternative would provide
flexibility when assessing duration of
experience without compromising
quality or consistency. It could prove
useful as part of a wider career

development and assessment
mechanism for individuals and
organizations, enabling developing
competence to be tested against well-
defined indicators en-route to applying
for competence-based CSEP. It could
also encourage high performing, fast
developing individuals or those with
unusual technical backgrounds
to apply for CSEP assessment, especially
if their experience months were
insufficient or they felt their experience
needed verbal clarification. There is
even an argument that those with
national security concerns could
potentially be assessed through an
extended oral interview, using cleared
assessors without having to commit any
secure information to an application
form.
Most importantly however, it would be
of prime importance in markets where
legal requirements prohibit use of “time-
based” criteria, thus enabling
organizations to consider mandating
CSEP for roles for the first time.

The inclusion of a requirement for
evidence against a pre-defined set of
competence indicators for each
technical area helps improve
consistency between assessments, while
defining a mandatory “lifecycle profile”
of competence provides an additional
opportunity standardise core skills
demonstrated through CSEP. Although
piloted as part of competence-based
assessment, these two concepts could
also be considered as enhancements to
the existing CSEP programme.

Furthermore, learning and feedback
from implementing a competency-based
approach could also be used to improve
the understanding of minimum criteria
and expectations for each of the
technical areas within the existing
approach, helping to improve
consistency in the expectations of skills
for certified individuals.

Assuming the new INCOSE Systems
Engineering Competency Framework is
adopted by organisations globally, this
will further reduce the risk to
organisations and individual systems
engineers moving between businesses,
since it will be possible to continue
development of structured careers,
capitalising on the assessment activity
towards and beyond the SEP
accreditation.
INCOSE has recognised these
advantages through sponsorship of a
recent pilot programme in the UK
Chapter. Following its success, the UK
Chapter is currently planning a formal
roll out of competence-based CSEP for
UK-based members. This will be
monitored closely by INCOSE with the
potential of offering it more generally as
an alternative submission approach in
due course.

‘ Overall reviewer volunteer time commitment compares well to the current process
which involves three reviewers who typically spend between 1-2 hours each
reviewing the paperwork ’
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1 The collective term Systems Engineering
Professional (SEP) covers ASEP, CSEP, and
ESEP designations. There is a hierarchy:
ASEP is an
introductory level for those new to the
discipline. CSEP is for “typical” Practitioners,
and ESEP is targeted at experienced
professionals, specialists, and experts within
the discipline.

2 This legislation is applicable across the
whole of the European Union (EU), although
as with all EU legislation, each country is
responsible for integrating it within its own
legal system. In the UK, the Equality Act
2010 includes provisions that ban age
discrimination against adults in the
provision of services and public functions.
The ban came into force on 1 October 2012,
and it is now unlawful to discriminate based
on age unless the practice is covered by an
exception from the ban. Note that this
includes both direct and indirect
discrimination (the latter being when a
good or service has criteria which have the
effect of being discriminatory against a
person because of a protected characteristic
such as their age.). See www.ageuk.org.uk
for more information.

3 As of 2017 these areas were defined by
the CAG as “Requirements Engineering”,
“System and Design Analysis”, “Architecture
Design/Development”, “System
Integration”, “Verification and Validation”,
“Technical Planning”, “Technical Monitoring
and Control”, “Risk and Opportunity
Management”, “Information and
Configuration Management”, “Lifecycle
Process Definition and Management”,
“Acquisition and Supply”, “Speciality
Engineering”,” System Operation and
Maintenance”, “Organisational Project
Enabling Activities” and “Other”. The area
called “other” is there primarily to allow
individuals to document systems
engineering experience which they feel
unable to fit within any of the other 14
areas.

4 This last circumstance was tested in the
UK Ministry of Defence (MOD) in 2017 and

was part of the primary rationale for
commencing the competence-
based pilot in the UK Chapter.

5 In fact, there is some discretion within the
review team in this area, but in principle 60
months is OK and 59 months is Not OK as
it’s easy to confirm compliance.

6 As with overall duration there is reviewer
discretion, but in principle 12 months = OK,
11 months = Not OK as it’s easy to confirm
CSEP rule compliance

7 For example, if an applicant refers to a
period of experience as “Requirements
Elicitation” but the reference refers the
same period as “Technical
Planning” are they referring to the same
activity or not? Is the candidate being
inaccurate in their disclosure, or is the
reference misinformed? Or is this simply a
difference in viewpoint for the same
activity?

8 This is acknowledged within the INCOSE
ESEP programme which includes a
mandatory verbal interview with applicants
and an interview with references.

9 As a comparison, when assessing skills for
employment, it is rare for an employer to
take on a new permanent employee without
a face-to face interview even if their
CV/Résumé and references look fine. The
same rationale can be applied to
assessment of competence for Certification.

10 A mapping was performed by the author
when a member of the INCOSE Certification
Advisory Group. The mapping is not perfect,
since neither the INCOSE nor the INCOSE
UK viewpoint is 100% complete or correct.
Nevertheless, a mapping is possible.

11 An “open” question does not have a
defined “Yes” or “No” answer. Open
questions provide an opportunity for the
interviewer to ask supplementary
questions based upon the response. As an
example, “Have you talked to all
stakeholders?” compares with “Which
stakeholders have

you talked to?”. The latter requires more
thought from the candidate and may expose
weaknesses in the candidate’s capability.

12 The new INCOSE Competency
Framework is freely available for download
from the INCOSE website.

13 This was suggested as a further way of
improving and standardising the breadth
profile of applicants. The pilot was used as a
test-bed for this assumption.

14 Assessors were selected from a pool of
existing INCOSE CARs, but were also
required to demonstrate experience in
performing competence-based interviewing
using the INCOSE SE Competency
Framework.

15 Pilot candidates were still required to
take and pass the standard CSEP
Knowledge Examination to be formally
designated “CSEP”.

16 Although the pilot did not produce any
disagreements, the principle would be a
referral for candidates where assessors
could not agree.

17 Indeed, having participated in or
overseen many competence-based
assessments, the author’s experience is
that the ability to question a
candidate usually means that in practice
there is little divergence between
interviewer assessments.
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Dr Catherine Stace, Platform First Ltd

The Biotech industry is underpinned by
a huge network of small enterprises,
suppling the larger corporations with
materials and methods to progress

treatments to market (e.g. the
pharmaceutical pipeline), and bolstering
the industry through partnering deals or
business acquisition. Many of these
young ventures are ‘platform’
companies, exploiting a particular
biological process to provide a specialist
service or portfolio of products. The
company relies on this core technology
for its products, growth and value.

A Biotechnology enterprise faces many
challenges early in its lifecycle: proof-of-
concept, business model & investment,
and scale-up – all dependent on a
robust platform. Organisations exist to
help with the funding and strategic
aspects of commercialisation, but there
is scant guidance for the practical tasks
of translating an academic success into
an industrial machine. During this
crucial development stage, there is no
technical roadmap to follow, and early-
stage companies independently
‘reinvent the wheel’ as they each
transition through the same challenges.

The construction of the platform system
is typically lead by specialist scientists,
who have a deep knowledge of the
science, but who usually are facing the
design & assembly of a complex system
for the first time. As the system
gradually evolves in this highly-fluid
environment, it is common to find
disparity between business and technical
needs, inefficiencies, and an increasing
need for retrospective changes.

Nevertheless, Biotech is a highly
successful industry, full of energy, ideas
and intelligent people. It is no surprise
that many of the fundamental
techniques of SE are recognisable in
biotechnology: technical processes such
as integration, verification, validation

and information management are
cornerstones of any good scientific
pursuit in the laboratory, and SE
management processes are
commonplace in larger organisations.
But the application can be piecemeal
and disconnected, and rarely considered
as part of an interdisciplinary
engineering effort. Introduction of a
generic framework should be a natural
step forward and improve systems
thinking.

I am now an INCOSE ASEP and for
the last few years I have worked with
small Biotech companies (typically <20
people) to help them enhance their core
technologies through application of a
basic SE methodology.  It is during the
early stages in the lifecycle – the
Concept, Development & Production
stages – where there is the greatest need
and where SE can have the most impact
on downstream prospects. The
approach centres on tailoring SE for
specific project type, and adopting
methods that align with the existing skill-
sets of the team.

There are two particularly suitable
entry-points for SE in this environment:
The first is prior to the production of a
platform, where the company is
undergoing the ‘technology transfer’
phase as they translate the science into a
commercial facility. The second, is once
the initial platform is in operation, as the
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company reflects on platform status to
gain clarity on structure, function or
strategy before moving forward. I
loosely coin these project types
‘evolutionary’ and ‘platform definition’,
respectively; as the role of the systems
engineer is either to create & evolve a
system, or to retrospectively characterise
an existing system. An Evolutionary
project is typically a long-term, internal
SE role, with primary output being an
operational platform that fits
commercial needs. The Platform
Definition project is generally shorter-
term effort, with primary output being
documentation of system composition &
function.

Recognition of project type guides the
tailoring process, which is essential for
small businesses with limited time, funds
and resources. Systems Thinking
contextualises the role of the platform in
the wider organisation/marketplace, and
helps make effective choices for
tailoring. Generally-speaking, the
Evolutionary-type project focusses most
on the technical processes, and some
technical management processes to
coordinate the effort; and the Platform
Definition applies requirements, design
definition and system analysis through a
supervisory/coaching role, with
emphasis placed on the technical
management processes in order to tie
together activities and information.

Delivery methods are kept broad and
simple, often applied in an informal
manner, adapting the
presentation/documentation of these

tasks to mesh with current industry
practices. For this reason, it is necessary
that the SE professional have a good
working knowledge of the specific
subject area (biotechnology). Coherency
with existing methods is key to ensuring
positive adoption of SE techniques; as is
diplomacy, particularly amongst
academic groups whose main drivers
may differ from the commercial goals.

Summary of key areas:

 : Selection of most relevant
processes; pragmatic and budget-con-
scious scaling; Systems Thinking to fo-
cus activities wisely
 : Formal/informal application;
use of industry-standard templates and
software; simplification; varied roles

: Appreciation of in-house ex-
pertise and welcoming of varied per-
spectives
 : Of both SE and spe-
cific biotechnology subject matter
 : Highlighting advantag-
es and dispelling misconceptions/fears
around SE

XenoVida Ltd (xenovida.com) provides
multidimensional health profiling for
individuals to generate personalised
nutritional & lifestyle guidance: a
‘systems biology’ approach to
preventative healthcare. I joined
XenoVida in 2016 during the Concept

& Development stage, to create an
electronic platform to manage and
interpret data, producing a Client
Report as system output. The SE effort
was focussed on SE technical processes
and evolutionary development methods,
and required a predominantly hands-on
role.

An Operations Concept was formulated
by studying the stakeholder
requirements, ConOps and preliminary
data. A model architecture was devised
(implemented by a software team). An
extensive description of each data
element (biomarker) was generated by
thorough scientific literature review;
these element descriptions formed the
basis for formalising the aggregates
(modules). An SoS architecture
emerged (echoing human biology) and
the architecture was tested via a series of
pilot studies, during which functional
links between modules were defined
and interfaces formally recorded as
matrices or informal models. Figure 1
shows how iteration enabled
incremental development of the
XenoVida platform in layers of
increasing detail. The functional maps
and  individual system element
descriptions now form the Design
Definition package, which is the core IP
for the company, proof of system
integrity and the basis for operator
manuals.

I continue to work with XenoVida to
develop the system in a manner
integrated with system operation. A

Fig 1.



Preview Winter 2019 25

Cancer Targeting Systems Inc. (cts-
bioscience.com) produce gene therapies
for treatment of cancer, wherein DNA is
combined with a non-toxic polymer to
form nanoparticles which are injected
into the body. I joined CTS for 7
months in 2017 to characterise their
proprietary nanoparticle manufacturing
platform. This ‘Design Definition’
package was used to enable deployment
to alternative sites for clinical-grade
manufacture (GMP) and to assess scale-
up capability.

This work focussed on requirements
and design definition, followed by V&V.
Technical management processes were
key (such as information management,
measurement, and project assessment); I
adopted a mostly advisory/coordination

role and worked closely with the Project
Manager to guide the research group
and align with 3rd party contractors.
Figure 2 presents an IPO diagram.

Initially, the legacy system was mapped
and existing documentation collated;
requirements for both system and
organisation were ascertained. KPPs and
MOEs were highlighted through
discussion, and MOPs and TPMs were
detailed in partnership with the research
group. System analysis activities aligned
system function with the attributes and
performance of output products,
resulting in bidirectional traceability
between system design and
requirements (traceability matrix).
Alternative architectures and elements
were explored and verified against
requirements. A baseline system design
definition was generated as a collection

of SOPs, which were indexed in
accordance with an information
management system and configuration
management applied. Scale-up potential
was assessed with reference to informal
models.
CTS is currently progressing the clinical
development of their lead asset – a
novel anti-cancer therapeutic. The
platform definition package will enable
smoother navigation through this
expensive drug-development pipeline.
Meanwhile, clarity and coherency
regarding the structure and function of
the core technology assists with future
scale-up planning, and strengthens
evidence for diversification, IP, or
investment. The baseline SOP package
provides an important benchmark for
ongoing innovation in the academic
setting.

In the examples above, both companies
now have a platform at their core, capable
of consistently achieving the desired
product. The SE initiative has specifically
enhanced the following aspects:

• System design: clearly described
and performance thoroughly doc-
umented

• Process definition: to form the ba-
sis of QA and training packages

• Alignment of key metrics and per-
formance measures across all users

• Detailed understanding of the
function and operation of the plat-
form

The emergent properties of these results
are (or are expected to be): added
confidence in the platform’s performance,
more efficient growth of the enterprise,
and enhanced value through robust
evidence of technological capability.

My experience shows that a SE
framework and techniques can be
introduced to small Biotech with minimal
expenditure or disruption, and that this
has a positive and constructive effect on
the teams, technologies, and businesses.
Nevertheless, some challenges are
commonly encountered:

• Occasional scepticism, fear of un-
necessary complication, or mis-
conceptions of SE

• Absence of SE tools and support
network

• Lack of awareness of SE; need to
promote and ‘sell’ the methodolo-
gy

Overall, the teams and Directors at
XenoVida and CTS have been hugely
supportive. Discussions with other
members of the Biotech community have
also revealed positive responses,
providing confidence in the broader
application of this combinatorial effort.

The adoption of different roles in these
projects provides an indication of how

Fig 2.
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SE could be further integrated into the
Biotech working environment: the
technical, hands-on approach suited to
an SE effort early in the system lifecycle,
suggests that training of in-house teams
may be beneficial; and the more
supervisory-style role of the systems
engineer for retrospective platform
definition at a later stage, lends itself to
an external expert perspective.
Generically, awareness of the system
lifecycle concept is hugely
advantageous, as it provides landmarks
during development and the ability to
handle fast-paced change with
incremental and iterative methods.

Provision of the SE model structure
gives all stakeholders the benefits of a
template approach to use resources
wisely, build confidence in the
organisation, and enhance technological
& commercial potentia

It is very encouraging that companies
such as XenoVida and CTS are
including an SE effort at an early stage. I
am hopeful that more will choose to do

the same. For this, the greatest challenge
lies in awareness and perception of SE.

‘Systems Engineering’ can be an off-
putting or misunderstood term for those
unfamiliar with it, but I proudly identify
Systems Engineering as the framework
underpinning my offering. With careful
delivery and real-life experience, it is
possible to show that SE aligns with and
strengthens the excellent science that is
already happening in Biotech.

The synergy observed between these
disciplines, supports the potential for
extensive introduction of the SE
methodology. I have three
recommendations for how to move
forward:

• : Increase awareness of
the discipline of SE across the
Biotech sector; what it is,
synergy/overlap with existing
practices, and benefits

• : Introduce SE processes at
early-stage enterprise, to embed
the benefits early in the venture

• : Improve
accessibility/familiarity of com-
mon SE tools, training and knowl-
edge-bases, to facilitate adoption

I have founded Platform First Ltd as a
vehicle to promote and deliver this
approach more widely throughout the
Biotech domain; and to implement the
above recommendations – for example,
introducing specialist tools (such as
MBSE), providing industry-specific
templates, and exploring alignment with
other initiatives (such as SE
Competency Framework). The appeal
of SE to Biotech will be increased by
monitoring the long-term progress of
those early-adopters to gather
quantifiable evidence of success, and by
publicising those advantages.

In the context of the overall Life
Sciences industry, the application of SE
within Biotechnology could potentially
create a more efficient and cost-effective
marketplace; forming part of a Systems
Thinking approach to improve the
entire biopharmaceutical pipeline and
healthcare system.

Catherine Stace presenting her lecture at ASEC2018

Photo supplied by Simon Perry
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I Am a Systems Engineer and I Do…
Peter Brook  discusses how he started her career in Systems Engineering, and his advice for those who are just starting
out themselves.

Why did you choose to be a systems engineer?

I’m not really sure – it grew on me over
a number of years. My first degree was in
Physics and I spent 10 years doing
research on microwave semiconductor
devices for MOD. By my late 20s I was
heading a team covering all aspects from
crystal growth, device fabrication and
subsystem development, while doing the
computer modelling. It was all quite
applied, but with a strong theoretical
underpinning. We were certainly dealing
with a type of complexity, but not the sort
that was to come.

When we were all moved to Malvern, I
made a big career switch to join the
Nimrod Airborne Early Warning (AEW)
project, which was just under way. I was
given responsibility for evaluating system
performance and interoperability. The
whole project was an object lesson on
how  to do SE, particularly the lack of
up-front work. We did what we could,
sifting through and analysing overlapping
specifications, and building models and
simulations of the system in the wider
environment, but the project and
contracting model were ill-conceived
from the outset.

I had a formative interlude of a few years
as Head of Computer Networks Division,
where the work included collaboration
with the (then) ARPA Internet, then still
a research project. Our contributions
came in security and resilience. We had
one of the first nodes of the Internet
outside the US in the basement under my
office, and our budget paid the satellite
bill to bring the network across the
Atlantic! We were also technical authority
for the RAF’s first digital data network.

I was then put in charge of Air Defence
and ATC Group, co-ordinating all
research and project advice associated
with the UK Air Defence System while it
was undergoing the first comprehensive
upgrade of its air and ground-based
elements since WW11, including

introduction of tactical data links. During
that time, I also led an independent audit
for MOD on the Nimrod Project – still
limping on, but by then visibly failing –
and cancellation followed a year later.
This was an expensive disaster for
procurement and the reputation of the
UK defence industry generally. Some of
the motivation and corporate support for
setting up INCOSE UK later on came
from not wanting a repeat.

After a spell in Whitehall, where I led
technical input to procurement decisions
and oversaw operational analysis for Land
Systems, and helped to shape customer-
based research management, I returned
to Malvern to head Battlefield Systems
Group, where we applied the whole-
systems approach to the new generation
of ISTAR projects and a number of
strategic and secure systems. (Lots of
prototyping and modelling here too, as
well as building small-scale systems to
meet urgent operational needs.)

With the MOD laboratories going
through the transformation which
eventually led to QinetiQ and DSTL, I
moved over time from senior
management to strategic technical roles:
Chief Scientist for Land Systems – co-
ordinating early work on 

 and 
, and the 

 programme - and then
Director of Systems Engineering for the
whole of DERA.

The last step came as a result of a major
thrust to put the SE centre-stage within
DERA, MOD and nationally. It’s hard to
believe we did so much in just a few
years: wrote an SE book (still in print) and
the first DERA SE processes; one of the
authors (Stuart Arnold) used the material
to draft the first edition of ISO 15288 and
secure international agreement, for which
he is rightly remembered in INCOSE;
another (Richard Stevens) formed a
company to develop and market DOORS
which became the world’s leading
requirements management tool.

I helped to get INCOSE UK off the
ground: as one of the ‘gang of 6’ which
met in 1993 to plan its formation (serious
illness kept me away from the now-
famous first public meeting at
Shrivenham). I joined INCOSE even
before the UK Chapter was fully formed
(membership No 2049!) and was soon
elected to the Board of Directors (they
were keen to appoint non-US voices,
having just put the ‘I’ in INCOSE), acted
as principal author of the DTI Foresight
Report ( )
providing a strategy for UK’s national
capability in SE, and convinced MOD to
put SE at the heart of Smart Procurement.
And we sponsored the first MSc and SE
Chair at Shrivenham, helped to design
the course, and ran the first two symposia.

“ It’s intriguing and
frustratingly
complex but

extremely effective
when done well by

skilled people.”
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My proudest moments came in 1999:
receiving Fellowship of the Royal
Academy of Engineering from the Duke
of Edinburgh, and leading the
Government Chief Scientist Sir Robert
May to the stage to deliver the opening
address to the INCOSE International
Symposium in Brighton, having helped
persuade them to hold it outside the US
for the first time.

By this stage I certainly considered myself
a Systems Engineer, so when MOD
advertised for someone to establish and
lead its Integration Authority (IA) in 2000,
I took the plunge. The following 5 years
were complex, not least in having to build
the team, tools and methods in a complex
and often sceptical organisation, requiring
immediate results and constant
reassurance that we would provide a
return on (considerable) investment. I
look back with some satisfaction at much
of what we achieved, especially
considering the deep and longstanding
nature of the problems and the state of
knowledge at the time. Many of the issues
we faced then are still there now, though
much excellent work has been done to

move things along. I became the Head of
Profession for SE in DPA.

After the IA, I slowed down a bit. I
couldn’t maintain the intensity of the
previous 10 years, but greatly enjoyed
applying my knowledge and experience
more widely, mainly in consultancy roles.
Before and after retiring from QinetiQ in
2010, I had the privilege of working for
National Policing, Defence Academy,
Met Office, Nuclear Decommissioning
Authority, Home Office, Dept for
Transport, Dept for Local Gov’t, GCHQ,
DARPA (US), EU, Loughborough
University and MOD. I also edited a
re-write of the QinetiQ SE guidance.

In recent years I have returned to writing
papers and giving talks. I have also
dipped into and out of INCOSE Groups
(Bristol LG and Architecture WG), set up
and ran an Enterprise Systems
Engineering IG for a while, and have
spoken at Training Days, ASECs and
International Symposia (Rome and
Edinburgh). A special pleasure was being
asked in 2015 to participate in writing a
NATO lecture series on Systems of

Systems delivered in Paris, Lisbon, Sofia
and Mannheim, alongside Judith
Dahmann (US DoD) and Prof Mike
Henshaw of Loughborough, two of the
recognised leaders on the subject. That
taught me a lot.

I stood aside from deep involvement in
INCOSE in 2000, what with the IA and
other things, but it's been a real pleasure
to see how the leadership and  members
have so expertly consolidated its position
at the core of UK’s national engineering
professional life.

I now spend more time in other pursuits:
singing (Worcester Cathedral Chamber
Choir), family (grandfather of 2), Malvern
Hills Arts Society, travel, photography,
U3A, etc. But it’s hard to take SE out of
the brain. I’m currently trying to develop
a new and more rational treatment of how
we engineer , a
subject I believe needs fresh thinking
since the basics were laid down some 20
years ago. I gave a tutorial on this at
ASEC 2018, and will return to the subject
if or when I have something useful to add.

Education and Qualifications?

I graduated with a degree in Physics from Swansea University
in 1967, supplemented by an MSc in Physics of Electronic
Devices from University of London in 1970 while in my first
job. I’ve never regretted the choice of subject, which has given
me a life-long interest in trying to explain logically how things
work and how to build them, using models wherever possible.

My real education in SE came from the  informed
by the experiences detailed above.

Getting an INCOSE Fellowship in 2015 was very satisfying. The
citation read: ‘

. I’ll happily settle
for that.

What do you find compelling about SE?
It’s intriguing and frustratingly complex,
but extremely effective when done well
by skilled people. Although theory and
logic both matter, the decisive factor (as
in all engineering) is what works, so
engagement in the real world is absolutely
essential to maintaining one’s knowledge.
(To quote Yogi Berra: 

Alternating between the two has been
decisive in maintaining my own interest
and approach. I did my last piece of
consultancy 2017, and have now reverted
to a more reflective mode, punctuated by
occasional talks.

My interest has been sustained over the
years by having the opportunity to share
experiences and debate ideas with the
kinds of motivated, intelligent and like-
minded people who are attracted to
INCOSE, as well as working for diverse
organisations who are grappling with
difficult problems in real world, and are
in need of what we can offer.

Looking more widely, I am sure SE has
the potential to assist in the challenges we
face today, at a number of scales. To
make that happen, I think the leaders and
members have to be realistic about what
they can and can’t do with the current
state of knowledge, while setting
ambitious targets for effecting change. SE
is not complete, but it’s much the best
toolkit we have, and will surely change
again as a result of being used on new
problems. Closing the gap will almost
certainly involve working with other
professions - for example social scientists
and schools of management, even politics
- while not leaving behind INCOSE’s
traditional base in built systems.

“ In theory, there is no
difference between theory

and practice, but in
practice there is” - 
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What advice would I give to a younger systems engineer?

Try to work in as many domains as you
can over time, so you can see for yourself
the variety of problems which are out
there, how SE can be adapted for
different circumstances, and which parts
are truly enduring and generic. Although
you should read and go to conferences,
lectures and training courses, much of this
has to be experienced at first hand to give
you the required confidence and
competence. Failures, although painful at
the time, can be the most instructive.

Maintain your intellectual curiosity – keep
questioning and learning. The world is
changing fast and you need to be
equipped with the latest tools and
methods. So don’t accept stale or
superficial explanations or let yourself
stand still. Reading widely inside and

outside the subject can add perspective.
(I’m currently engrossed by latest thinking
on evolutionary biology and the history
of engineering, which I find stimulates
fresh ideas relevant to the modern world.)

Remember that you are potential
ambassadors for the subject and conduct
yourself accordingly. Don’t revel in the
complexity of SE for its own sake,
especially with clients. You will, quite
rightly, be judged by delivering results
that solve real problems of concern to
customers: this requires empathy and
appropriate language, so put those first
and foremost.

Finally, I would wish any young systems
engineer tremendous good fortune. You
have chosen a rewarding and interesting

field and should have no difficulty in
being gainfully employed. The world I
started working in 50 years ago is
unrecognisable in almost every respect -
socially, technologically, commercially
and environmentally. The future is even
less predictable and you will have a role
to play in helping clients, organisations
and even national bodies to navigate and
shape it. Doing so will require reaching
out beyond your comfort zone – with
some boldness.

Best of luck!

INCOSE UK’s Year of Engineering

2018 was the ‘Year of Engineering’ a government
campaign that aimed to tackle the engineering skills gap
by encouraging more young people especially young girls
to pursue a career in engineering. To put the skills and
gender gap into perspective according to Engineering UK
in 2018, only 12% of engineers and technicians were
female, but 2020 there will be approximately 157,00 new
jobs to be filled and 61% of businesses were not confident
there will be enough people with the right skills set to fill
these high skilled engineering job vacancies.

INCOSE UK has been a
proud supporter of the
STEM initiative since 2014
with the release of ‘Think
Engineer’ a book that is
designed to promote STEM,
particularly engineering to
key stage two children.  In
support of the year of
Engineering INCOSE UK
partnered with eight UK
Advisory Board members
(UCL, General Dynamics,

Atkins, AWE, Jaguar Land Rover, BAE Systems,
Leonardo and MBDA) to publish a special edition of
‘Think Engineer’. The special edition books were
distributed to schools and libraries, promoting both the
INCOSE UK STEM initiative and the 2018 government
campaign.

ASEC’s theme for 2018 was the ‘Year of Engineering’. The
conference included the invitation only, Systems Summit
Session which explored ‘the future of STEM in Systems
Engineering’, the aim of the summit was to gather thoughts
and opinions from experienced engineers outside the
usual INCOSE UK community.

ASEC 2018 also played host to INCOSE UK’s very first
STEM Event. The workshop aimed at key stage two
children was based around the Girl Guiding SWEBOTS
challenge, the activities were that took place at the event
aimed to show children what engineering is and how it
can be used in everyday life.
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Members Stephen Powley (Institute
for Future Transport and Cities,
Coventry University) and James
Towers (Scarecrow Consultants)
delivered a Royal Institution
Masterclass on requirements
engineering on the 26th of January
2019. Hosted by Repton School, the
event welcomed young people from
state-funded schools across
Derbyshire. Ri Mathematics,
Engineering and Computer Science
Masterclasses are free hands-on and
interactive extracurricular sessions
led by talented and enthusiastic
volunteers from education, academia
and industry for school students all
around the UK. This one was
pitched in the computer science
category although the students were
initially a bit puzzled when they
arrived as there were no computers.
Rather than being a continuation of
their curricular studies in
programming, this session was
dedicated to promoting ‘left shift’
through requirements discovery and
systems thinking, firmly within the
scope of Systems Engineering.
Stephen commented “We took a
deliberate decision to keep the
masterclass completely computer-
free so we could really focus on
developing the young people’s
thinking and teamwork.”

During the session around 30 year
7-9 (11 to14 year old) pupils from the
Derby and Burton upon Trent area
thought about the development of a
‘Tuck Shop App’. They were
encouraged to consider not only the
possible functionality and constraints
of the App, but also its development,
the commercial aspects and the
interactions with the wider social
system. As expected, the students,
yet to have systems thinking
completely educated out of them,
displayed lots of creativity and social
awareness and were keen that the
solution should promote healthy
eating and monitor allergens and
other dietary requirements.
However, the team containing the
teachers and sixth-form students
(there to help out) got a bit bogged
down in the administrative logistics
of the wholesaler.

The (hopefully) future engineers,
working in teams of 4 to 6 started by
identifying the Stakeholders of the
wider ‘Tuck Shop System’, of which
the potential App was only a part.
Each team was tasked with drawing
a Story board relating to one of the
Stakeholder’s goals and from this
they identified Use Cases at places in
the story which could be supported
by the App. They then identified
Requirements of the App based on
the Use Cases. All this was
documented with flip charts and
sticky notes as they went along. At
the end, commonalities between the
teams’ ideas were joined together
with wool to illustrate the
interconnected nature of their work
and the complexity of the system-of-

interest. James noted “Having
facilitated many similar sessions with
graduates it was interesting to see
many of the same patterns of team
behaviour emerging. What made
some teams more successful than
others were their soft, rather than
technical, skills.”

Rebecca Auterson, who teaches
mathematics and computer science,
said “Thank you so much for
coming to Repton yesterday and
delivering such a fun Masterclass for
the pupils.  It's really good for them
to have the chance to understand the
importance of thorough project
planning as this is something you
don't really encounter at this stage in
school.  I will keep my eyes open for
further examples of poorly-planned
software to show them!”

As well as being INCOSE members,
both Stephen and James are STEM
ambassadors, IET members and
Stephen is the IET Schools Liaison
Officer for Derbyshire.

You can find out more about Ri
Masterclasses at:
http://www.rigb.org/education/master
classes and more about STEM
Ambassadors at:
https://www.stem.org.uk/stem-
ambassadors

Royal Institution Masterclass at Repton School

Words and Images: James Towers, Scarecrow Consultants
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Systems Thinking in Project Initiation: Set up for Success
Words and Images: Professor Doug Cowper, Cleave Systems Limited

We often find that a project that is not set up effectively
has difficulty in achieving its objectives. The importance
of project initiation was the subject of this year’s the
APM North West Branch Conference that was held in
collaboration with the Systems Thinking Specific Interest
Group (ST SIG)1 at Alderley Park Conference Centre on
9th October 2018. One hundred and sixty three delegates
and the respective committees of the ST SIG and North
West branch attended the one-day event on Project
Initiation: Set up for Success.

The ST SIG took the opportunity to launch the updated
version of the Z11 (SEPM) and the brand new Z13 (Top
Ten Tips) guides at the event and over hundred copies
of each were given out to the delegates.

After the initial introduction and welcome, the
conference got underway with a keynote address by Nick
Fewings from Ngagementworks on cracking the code of
high-performance teamwork. Nick explored who was in
your team and how effective individuals within your
teamwork together with some amusing Forest Gump
references. We often focus on the ‘hard’ technology,
process and tasks of a project and forget about the ‘soft’
team relationships and dynamics.

After coffee and the excellent networking opportunity it
presented, two parallel thought provoking sessions
explored:

: the criticality of requirements during project
start up presented by Nassar Majothi from WSP and
effective decision making during project initiation
presented by Lisa Kelvey from KPMG. Nassar explored
how the requirements elicitation activity is key to getting
the project to start off on the ‘right foot’ and that we need
to be more challenging of the requirements early on.
Lisa explored the challenges of complex programme

decision-making where we need to make decisions in the
face of uncertainty when we normally like to make
decisions with a degree of certainty, particularly when it
comes to spending money.

: stakeholder engagement and management
presented by Fran Bodley-Scott from Business Evolution
and the importance and role of the project sponsor
during project initiation presented by Christine
Unterhitzenberger from Lancaster University
Management School. Fran’s session explored the
complexity of stakeholder engagement. It is not as easy
as ABC, but more like ABCD & E – Audience,
Behaviour, Communication, Delivery and Evaluation,
which enables the team to articulate what they want to
achieve, get aligned on what is required and move
forward quickly. Christine’s session challenged the role
and characteristics of the project sponsor and explored
who that person is and the impact they have on the
project, especially during the early stages of the project
start up.

People Deliver Projects got the afternoon off to a great
start. Their highly interactive, actors led workshop on
experimental team building explored how the project
should and should not be set up. They also focused on
project team roles and relationship.

This was an excellent role-play and really engaged with
the audience, something that is always a challenge
directly after lunch. The audience were encouraged (not
that they needed much encouragement) to direct how
the conversations went during the unscripted parts of the
role play often with some amusing outcomes.

The People Deliver Projects workshop was split by
another parallel track workshop session:

1 Formed from the Systems Engineering and Project Management Joint Working Group (SEPM JWG)

 People Deliver Projects workshop

 David Cole manning the ST SIG stand
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: requirements capture and management
delivered by Andrew Wright who is a member of both
the ST SIG and North West Branch committees.
Andrew’s session, which was standing room only,
explored the importance of asking questions during the
requirements capture stage, especially as the audience
was split into teams and had to build a paper bridge,
using limited resources that was capable of holding a 1kg
bag of sugar.

: creating the right business case delivered by
Marion Thomas and Sarah Walton from Extraordinary
Project Management. This session provided an
interactive discussion on providing a good strong
business case that really sells the project to its
stakeholders – especially the ones who hold the purse
strings!

“Do not under estimate the human
aspects of the project, especially at

project initiation.”

After the second session by People Deliver Projects that
concluded the role-play with further audience
participation, the conference was closed with a summary
of the key themes and messages from the day by the
APM North West branch chair, Richard Preston. The
main messages for the day included not only getting the
project requirements right, but also having a shared
common vision so that all stakeholders and team
members understand the need (requirement) of the
project. A key theme that came through the day was do
not under estimate the human aspects of the project,
especially at project initiation.

On reflection I found the day really enlightening
regarding the bit we normally overlook or assume is OK
– the human side of project start-up. The interactive
nature of the event made it interesting as well as
effectively demonstrating the messages being conveyed.
It also provided me with an opportunity to talk to groups
of people who were interested in Systems Thinking as
applied to their projects from a range of different
backgrounds and industry sectors that I do not normally
get the opportunity to talk to. I would like to thank the
APM and in particular to the North West branch and the
Systems Thinking SIG for a well-organised and very
informative day.

Andrew Wright’s requirements workshop.

INCOSE UK Outstanding Service Award
To mark the twenty years anniversary the INCOSE
UK Council set up the Outstanding award scheme.
There were three awards in 2018.

The Railway Interest Group were awarded for
promotion of good Systems Engineering practice and
raising the INCOSE profile via regularly held interest
group meetings.

Michael Morua was also awarded for organising and
hosting a joint IRSE-INCOSE UK RIG conference at
the University of Birmingham following the success of
the same event the previous year.

Finally, an award was given to Karl King who has
taken on the role of RIG secretary, keeping on top of
organising RIG activities and communicating these
with RIG attendees, Karl also helped to organise the
IRSE - INCOSE UK RIG conference.

More information on this years awards, as well as
previous winners can be found online in the INCOSE
UK Hall of Fame.

Ivan Mactaggart presenting the Railway Interest Group with a 2018
INCOSE UK Outstanding Service Award

https://incoseonline.org.uk/Normal_Files/AboutUs/Hall_of_Fame.aspx?CatID=AboutUs
https://incoseonline.org.uk/Normal_Files/AboutUs/Hall_of_Fame.aspx?CatID=AboutUs
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INCOSE UK supports a number of Local, Working and
Interest groups  to provide its members with opportunities
to play an active part in the development of Systems
Engineering in the UK. The purpose of the local groups is
to provide a local forum for networking, supporting
professional development and to socialise with like-minded
people, whether they are members of INCOSE or not. For
example, in 2019 the Bristol Local Group aims to hold six
events covering a range of SE topics and speakers, whilst
the North West Local Group aims to hold at least four
meetings per annum, have at least three presentations from
different industries per annum, have at least one
presentation from different professional body per annum

and liase with local universities to promote SE and
INCOSE UK. Over the years INCOSE UK has also
initiated a number of Working Groups to address issues
of relevance to particular sets of practitioners. The Working
groups are encouraged to work towards the production of
reports or other deliverables which the made available to
other INCOSE UK members as part of a growing body of
recommendations and best practice.
Interest groups differ from Working Groups in that they
are not primarily there to produce outputs and are more
likely to establish a community of interested parties and
arrange events as highlighted by the Railway Interest
Group highlighted below.

INCOSE UK Groups
In this issue we look at the INCOSE UK Local, Working and Interest groups, find out what some
Groups have coming up in 2019 and Paul Handisides writes about how to register interest in Groups.

Since March 2018 there has been a
new group  lead coordinator who
will be looking to welcome an
additional two group members in
early 2019 to form a more formal
committee structure.

For 2019, the group will continue to
run sessions focusing on specific
areas of Systems Engineering
theorising that the “inch wide, mile
deep” approach will ultimately

provide far more value than generic
sessions that try to please too many.
The first of these focussed sessions,
arranged in conjunction with the
Nuclear Institute, was a successful,
well attended event with attendees
coming from around the country.

Further presentations are in the
pipeline, one concentrating on
Applications of Systems Engineering
and Systems Thinking in UK
Healthcare, and the other from the
INCOSE UK Rail Interest Group.
The first of these was presented in
July 2018 at the INCOSE
International Symposium and won a

Best Paper Award in the
Biomed/healthcare/Social Services
category.

The group will continue to look into
exploring ideas and requests
received from members that include
Agile Systems Engineering and a
collaborative workshop with
academia, potentially looking at
professional registration and the
competency framework.

North West
Local Group

https://incoseonline.org.uk/Normal_Files/AboutUs/Hall_of_Fame.aspx?CatID=AboutUs
https://incoseonline.org.uk/Normal_Files/AboutUs/Hall_of_Fame.aspx?CatID=AboutUs
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2019 will see the fifteenth anniversary
of the commencement of the RIG in
its current form and, as our long-
established formula still seems to be
working fine, we will be continuing
it. Our primary objective remains to
“provide a forum for those interested
in Systems Engineering in rail to
network in a less formal environment,
to exchange good practice and to
provide mutual support” and, to
further this objective, we expect to

run 8 or so hour long evening lectures
from railway SE practitioners. For
practical reasons most of these will be
in central London but we would like
to put on at least one event on outside
London. We are also hoping to run
another day-long seminar in
conjunction with the Institution of
Railway Signal Engineers at the
University of Birmingham.

The RIG is a very collaborative
organisation. In the past we have
also run events with the Association
for Project Management, the
Institute of Asset Management and
the Institution of Railway Operators.
If you are interested in collaborating

with us, please contact our Chair,
Bruce Elliott
(bruce.elliott@altran.com).

The RIG benefits from the pioneer
spirit that binds those trying to
embed SE more deeply in the rail
industry but the challenges that face
our members are pretty much the
same as those faced by systems
engineers in other sectors. If you
don’t work in rail but are interested
in a fresh perspective on old
problems, do please check out our
events on the INCOSE UK website
and come along to one of them.

Railway Interest
Group (RIG)

The MBSE Interest group held 3
meetings in 2018, hosted by MBDA
(March), THALES (June) and Rolls-
Royce (September). Our thanks go
to these organisations for their
hospitality. The minutes and
presentations from these meetings are
available on our wiki.

The group continued to grow in 2018
and we were delighted to welcome
new members and organisations at
all of our meetings. At the time of
writing the group has grown to
around 280+ members.

The MBSE Interest group aims to
hold 3 meetings in 2019. The first is
currently being planned for the end
of March / start of April in the Bristol
area. Details will be made available
to members once they have been
confirmed.

Additionally, Scarecrow Consultants
in collaboration with INCOSE UK
are running an “MBSE
Extravaganza”, on Tuesday the 19th

and Wednesday the 20th of February.
Day one will be aimed at MBSE

beginners and day two at more
experienced practitioners, with many
people registering for both days. The
event is being held in Bournville,
Birmingham and costs just £10 per
person per day, including a full set of
notes, tea, coffee and lunch. Further
details including an outline of the
schedule can be found at:
http://www.scarecrowconsultants.co.u
k/festival.htm

Any members wishing to share
MBSE related content or events with
the group should contact the Chair
with details (contact information
available on the website)

The MBSE Working Group will
continue to advance its various
workstreams in 2019 and is currently
seeking volunteers for the following
positions:

●   Lead Curator, responsible
for cataloguing MBSE Languages,
Methodologies & Tools.

●   Lead Editor – Wiki, respon-
sible for updating and ensuring
the quality of our wiki.

●   Workstream Lead – MBSE
Survey, responsible for running
our UK MBSE Survey.

Members interesting in volunteering
should contact a member of the
committee (details available on the
website)

The committee are currently refining
the groups objectives for 2019 but
these will include its standing target
to submit a variety of MBSE related
content to the Annual Systems
Engineering Conference (ASEC).
ASEC 2018 was a resounding success
for the group with its members
winning both the best paper and best
presentation awards for MBSE
related content. Several other MBSE
related papers were also presented
by members.

Railway Interest
Group (RIG)MBSE Interest

Group

MBSE Working
Group

https://incoseonline.org.uk
https://incoseonline.org.uk
https://incoseonline.org.uk
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Sometimes events can lead to
surprising outcomes.  Last June,
Trevor Hilder gave an interesting talk
on Viable Systems Model and his
development of the Moral Modalities
Framework to Bristol Local Group at
the SNC-Lavalin’s Atkins business
facility at the Hub in Bristol. Prior to
the event, the team were contacted
by Athar, based at Atkins’ offices in
India, and a little outside of Bristol
Local Groups normal catchment
area.  With Atkins’ help, we were
able to arrange a video-conference
between Bristol and India on the

night, and contact has continued
between Trevor and Athar after the
event. Trevor has been invited to
India in February 2019 to assist
setting the strategy for a network of
educational institutions across a
number of cities on the sub-continent.

Our next event is planned for 11th

February 2019 in a workshop format.
John Lomax of Airbus will talk about
the Single European Sky Air Traffic
Management Research programme
to prompt a discussion about whether
traditional Systems Engineering
approaches can meet the challenges
of complex large scale projects.
Looking further out, we also have
offers of a talk on Scalable Agile
Frameworks, two talks on enquiry

systems using Structured Dialogue
and System Dynamics respectively
and a talk on Business Process
Method called RIVA.
We aim to have a mix in our events;
presentations and hands-on
workshops; Systems Engineering and
systems thinking in organisations; real
world cases and applications of
Systems theory; support to individual
professional development through to
new trends in the industry; and
sharing best practice, including new
thinking from the INCOSE UK
Working Groups. We welcome new
ideas for events and volunteers to
support the organising team. Please
contact Tim James or Paul
Handisides, if you would like to get
more involved.

Bristol Local Group

Some UK Chapter members have asked for guidelines on
how to be included on the mailing lists for the various
groups that UK Chapter supports. Many find the mailing
lists helpful in providing information of upcoming events.
Mailing lists are accessed through from My Profile button
on the UK Chapter Web Page (and not the Groups tab),
see https://incoseonline.org.uk/.

Log on using your member ID and Password. The web
page will now show buttons for My Profile and Logout.
Click on My Profile. Your member details will be
displayed alongside a list of options in the Members Area
on the right. Select My Interests from the Members Area.

The groups, from ‘Early Careers Forum’ to ‘Systems
Engineering and Quality Management’ are displayed.
Select whichever catches your interest and press Update
My Groups at the bottom of the page.

It normally takes a few days, depending on the Group, for
the group teams to ‘Accept’ the request (as shown in the
status column of your interests). You should start receiving
any mail shots from that group. Please contact
enquiries@incoseonline.org.uk if you encounter any
problems.

Registering Interest in Groups

By Paul Handisides

https://incoseonline.org.uk
https://incoseonline.org.uk
https://incoseonline.org.uk
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I Am a Volunteer and I Do…
James Towers from Scarecrow Consultants discussed what inspired him to form the MBSE Working and Interest Groups
and the benefits he feels he has taken from volunteering.

Words: James Towers, Scarecrow Consultants     Images: James Towers

What activities have you undertaken as part of your volunteering?
As chair of the Model-Based Systems
Engineering (MBSE) working and
interest groups I’m involved in driving
their objectives, facilitating the
workstreams, organising and running
meetings and communicating with
members and the wider community.
Originally our focus was just on being
a working group, but a couple of
years ago it became apparent that a
large number of members are
‘interested’ in MBSE without
necessarily wanting to be involved in
any of our workstreams. At this point
we took the decision to spin-off an
interest group and appointed two co-
chairs, one to look after the
workstreams and one to look after the
newly formed interest group. My
original plan was to be less involved
in the interest group and focus more
on the workstreams, but as I’m sure
the interest group co-chair Ian Clark

(MBDA) will confirm, I don’t always
find it easy to let go!

In terms of our workstreams, I was
lead author on the second version of
Z9 – “What is Model-Based Systems
Engineering?”, workstream lead for
our 2013 MBSE survey, the results of
which I presented at ASEC, and I am
currently the lead for the “MBSE &
BIM” and “MBSE Value”
workstreams.

As part of our objectives to promote
MBSE and inform the wider
community, I’ve also given
presentations to other INCOSE UK
groups and its members
organisations. Often in the past, as a
thank you for hosting our meetings,
I’ve delivered lunch-and-learn
sessions to our hosts which has been a
great way to generate interest in the
group and INCOSE UK in general.

A mix of things, as a consultant my
business relies on an unashamed
willingness to do self-promotion, so
this was a big driver.

Opportunity was also important. I
first became involved back in 2012
when I realised there wasn’t a
dedicated forum for MBSE at
INCOSE UK. I approached the then
Technical Director, Andrew
Farncombe, about forming a
working group and he said, “go for
it!”. INCOSE UK has and continues
to mature quite rapidly since then,
but at the time the only guidance
was a brief document on how to run
a local group. It was a bit like having

a blank map and being told to fill it
in as you go along!

I believe that if you want something
to change then you have to take
responsibility for making it happen,
and one of the great things about
INCOSE UK is that it has a lot of
credibility while being small enough
that individual members, if willing to
volunteer, can have a big impact.

In the early days of the WG I wasn’t
sure if there was enough interest. For
our first meeting we had 7 people,
but for our second we only had 3
people and one of those has never
been back!

I wasn’t Chartered when I originally
formed the MBSE working group
and being involved in that certainly
helped me meet some of the
objectives as I worked towards the
competencies defined in the UK-
SPEC.

Mostly I thought it would be
enjoyable and on the whole it has
been.

What originally inspired you to volunteer for INCOSE UK?

“If you want something
to change then you

have to take
responsibility for

making it happen.”
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What do you feel that you get out of volunteering?

Do you have any advice or feedback to offer anyone who is considering
volunteering?

I’m constantly learning from the
MBSE groups, either from materials
presented by the members or
research I have carried out as part of
the workstreams. Presenting to other
groups and organisations has made
me focus my own understanding of
the subject and there are always new
questions to make me think.
Undoubtable the biggest
development area has been in my

organisational and soft skills. I still
can’t herd cats, but these days I try
less often. Another benefit of being
involved is that I’ve visited lots of
places and organisations that
perhaps I wouldn’t have otherwise
had access to. As an example,
during our last meeting, held at
Rolls-Royce in Derby we were
treated to a guided tour of the
museum. Not bad for a working day!

I’ve also met many systems
engineers and other useful contacts,
some of which have become friends.

If all that wasn’t enough it also
provides a valuable contribution to
my continuing professional
development record.

I’d pass on what Andrew Farncombe
said to me – “Go for it!”. There have
been lots of people who have
volunteered to get involved with the
MBSE groups over the past few
years, with various degrees of
success. Often people would like to
be involved, but when it comes
down to it, they just don’t have as
much time as they would like. That’s
fine, we all have busy lives and there
are more important things we all
need to do. So, if you are interest in
volunteering with INCOSE UK, I
would say the most important thing
is to be realistic about how much
time you can commit. The next
important quality is to take

ownership. It’s not uncommon for
new volunteers in the MBSE WG to
ask, “what do INCOSE UK want us
to do?”.

Obviously, there are lots of different
INCOSE UK stakeholders, the
Council, the UKAB, the Secretariat,
the groups and the wider
membership. The response therefore

is usually “We don’t know, you’d
better ask them”. The most
successful volunteers are therefore
people who are self-starters who can
propose their own objectives, agree
them with the stakeholders and then
pursue them. We have a rule in the
MBSE interest group – “We will
support any (suitable) MBSE related
workstream you propose, provided
you agree to lead it”. Experience has
shown us that we are overflowing
with people with ideas, not so much
with people who can get stuff done.

“Be realistic about
how much time
you can commit.”

Biography
James has had a varied career in software and systems modelling and has presented both papers and tutorials at conferences and
seminars as well as writing and delivering training courses on the subject. His current role is as an MBSE consultant working in
a diverse range of sectors. He is a Charted Engineer, an OMG® Certified UML professional and member of the IET, INCOSE
and Chair of the INCOSE UK Model-Based Systems Engineering Working Group. 
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UK Advisory Board Members
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09.30 - 17.00 No 8 First Street Manchester
M15 4RP.

The meeting will take place at the offices of WSP in
Manchester. If you would like to attend this meeting,
please contact us via email on
Michael.Gainford@es.catapult.org.uk

10.30 - 14.30 Engineering, Rolls-Royce plc
Whittle House WH73 PO Box
3, Filton, Bristol, BS34 7QE,
UK
Sat Nav postcode BS34 6QA

Agenda
Moving forward from ASEC 2018
Types of service contracts, lifecycles etc.
Updates to draft handbook

09.30 - 16.00
Frazer-Nash, Bristol

Agenda TBC

If you wish to attend or have something to present to
the group then please contact a member of the
committee

The Hub, 500 Park Avenue,
Aztec West, Bristol, BS32 4RZ

INCOSE UK will be running a paper version of the
SEP exam in Bristol at 10am on 4th June 2019. Places
will be limited. Any members who are interested in
participating should contact
profdev@incoseonline.org.uk  for details of costs and
how to secure a place.

Hyatt Regency Grand Cupress,
Orlando, Florida, USA

INCOSE’s Annual International Symposium is the
largest worldwide annual gathering of people who do
systems engineering for four days of presentations,
case studies, workshops, tutorials and panel
discussions.

08.00am - 09.00am Royal Armoury, Leeds
LS10 1LT

This will take place on the morning of the second
day of ASEC, and all UK Chapter members are
welcome.

You do not have to be an ASEC 2019 delegate to
attend this

Royal Armoury, Leeds
LS10 1LT

The Annual Systems Engineering Conference
(ASEC) is INCOSE UK's flagship annual event and
brings together a wide range of professionals from a
variety of backgrounds, with the common interest of
building upon their Systems Engineering (SE)
knowledge and sharing ideas with their peers.

https://www.linkedin.com/groups/2754214
https://twitter.com/incoseuk?lang=en-gb
mailto:publications@incoseonline.org.uk
www.incoseonline.org.uk
https://www.linkedin.com/groups/2754214
https://twitter.com/incoseuk?lang=en-gb
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INCOSE UK Secretariat
The Dyers Building, 21 Silver Street, Ilminster, Somerset, TA19 0DH

Tel: +44 1460 298 217
Email:  publications@incoseonline.org.uk

www.incoseonline.org.uk INCOSE UK @incoseuk
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https://twitter.com/incoseuk?lang=en-gb
mailto:publications@incoseonline.org.uk
www.incoseonline.org.uk
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