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Reasoning about desired competence
for development of large scale
complex systems
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Background and goals

Background
« The organisation has beenin a
delivery mode for a long time
« Many new people
« High turn-over (both internally and
externally)

 Need to focus on building
competence for the future

Goals

Make competence development a
continuous and prioritised activity

« For all engineers (both new and
very experienced)

« highlight the breadth of
competence needs within the
organisation

Ensure that the engineer career
ladder is relevant for every engineer

Highlight the importance of technical
leadership




Objectives for a new framework

« Capture the breadth of competencies required in the
organisation

« Base on existing frameworks
« Itis mandatory for all engineering employees to have an up
to date competence development plan

« Used throughout a person’s career and not just for
authorisation

OBJECTIVES )
- Tailored to fit all engineering disciplines and products }

» Predefined topics combined with open discipline specific
ones

« Unified framework applicable in multiple contexts, e.g., for
individuals and teams, for establishing current and desired =
states |

« Tool for reasoning about the ideal competence profile for
named roles within the organisation




Two components

@

1. Competence assessment and 2. Authorisation, based on competence
development and organisational contribution
e Structured « For both
« Continuous  Formal role
 lllustrating the wide set of * Progression in the
competencies needed in the "competence ladder”

organisation

« Captures both "as is” and "desired
to be”




Competence
assessment

INF-1980




Competence profile structure

General knowledge _ _ _ .
General Engineering Competencies Static

Dynamic —

Discipline and product _
defined by each person

specific knowledge

Engineering
discipline
competencies

Saab Aeronautics values, organisation and Static

Saab foundation _ _
domain CompetenC|es




Competence groups and areas

General Engineering Competencies

Professional
competencies

Integrating
competencies

Engineering
discipline
competencies

Saab Aeronautics values, organisation and
domain competencies

Engineering
management
competencies

Core engineering
principles

Personal skills




Framework for competence areas

(from INCOSE competency framework)

Professional
Competencies

This competence group covers
behavioural competencies which are
all well-established within the HR

[communications
Ethics and Professionalism

Technical Leadership

domain. It is important that the Megotiation
definition of these competencies Team Dynamics
would be taken from well- Facilitation
established, internationally- Emotional Intelligence
recognised definitions rather than Mentoring Integrating This competence group recognises Project Management
Competencies the fact that Systems Engineering is
an integrating discipline, joining
activities and thinking from Finance
SE Management This competence group relates to the (Planning specialists in engineering or other
Competencies ability to perform tasks associated disciplines in order to create a
with controlling and managing coherent whole. It covers the Logistics
Systems Engineering work. Once systems engineering competencies
again it is desirable for these to be q required to understand and integrate
clear relationship to Management Meonitoring and Control the viewpoints and perspectives of  |Quality

processes identified in INCOSE SE
Hondbook at Version 4. However,
this does not need to be 1-1 as these
tasks also could be utilised for other
activities.

Decision Management

Concurrent Engineering

Business & Enterprise Integration

Acquisition and Supply

Information Management

Configuration Management

Risk and Opportunity Management

Core SE Principles

others into the overall picture

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

Systems Thinking

Lifecycles

Capability Engineering

General Engineering

Critical thinking

Systems Modelling and Analysis B




Grade

[EEN

Competence levels

Label
Unaware

Awareness

Supervised

Practitioner

Practitioner

Senior

Practitioner

Lead

Practitioner

Expert

Simplified interpretation Description

| don’t know this subject he person has only very limited knowledge about the competence area.

| know what the he person displays knowledge of key ideas associated with the competency area and understands key issues and their
competence area is mplications. The person asks relevant and constructive questions on the subject. This level characterises engineers new to the
theoretically, but | have no, ompetency area. The level is also applicable for non-engineers interacting within engineers — i.e., not working actively in the

or only very limited, working Bcompetency area, but is aware enough for participating in informed professional discussions in the area.

experience

| can work independently, he person displays an understanding of the competency area and has some experience. The person requires regular guidance and
but need help on a regular Bsupervision during the daily work. This level typically defines those engineers who are “in-training”, are inexperienced, has not

basis practised in the area for a long time, or has the specific competency as a complementary side area.

| work independently on a he person has sufficient knowledge and practical experience to work independently on most day to day tasks. The person is
daily/weekly basis, but need Bcapable to provide advice and guidance to supervised practitioners. Being a practitioner means that the person, although being able
occasional help with o work independently, will need help with some more complex or infrequent topics, e.g., the definition of planning documentation
infrequent activities pased on existing processes.

| work independently and he person displays both knowledge and practical experience of the competency area and can work without any supervision. The
provide support to person is also capable of providing guidance and advice to less experienced practitioners. The person is well versed in tailoring
supervised practitioners activities and other infrequent task.

Being a senior practitioner within a competency area implies that a person is well versed in and up to date with best
practice. This competency level is the final result for the vast majority of the employees within an organisation during a
successful working life.

FORENGINEERS WITH EXCEPTIONAL KNOWLEDGE (VERY FEW)

| am the person within the he person displays extensive and substantial practical knowledge and experience of the competency area and provides guidance to
organisation that the others, including practitioners encountering unusual situations. Typically, this level is associated with an individual who is the “go-to”
practitioners turn to for person for advice. Moreover, the person contributes to and improves best practice within the competency area within an organisation
advice or business unit.

he number of lead practitioners in an organisation is rather small.

| am an authority on national lin addition to extensive and substantial practical experience and applied knowledge of the competency area, this individual

or international level in the ontributes to and is recognised beyond the organisational or business boundary. Typically, this level is associated with contribution
subject o and definition of national or international best practices within the competency area.

xperts are rare, for many competency areas there are no experts —even in a large organisation.



Excerpt of competence matrix
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Competence groups Short description Core competence areas Q *5 q &

Personal Skills and Organisational Knowledge

Personal Skills

This competency group skills associated with the interpersonal behaviour and the
social context.

Cultural Awareness

Language Skills: English

Language Skills: additional language(s)

Drive

Organisation and
Domain Knowledge

Engineering Discipline C
Discipline
Competencies

Product Knowledge
System/Product
Competencies

General Engineering Co

Core Engineering
Principles
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This competency group recognises general knowledge related to Saab's
organisaton and products, and its business context.

mpetencies

This competency group recognises different disciplines needed for
systems/product/technology research and development. Add any applicable
area(s) applying to you, for example mechatronics, mechanical design, stess
analysis, system safety / security / availability / maintanability etc.

This competency group recognises different product and system related
competencies. Add any applicable area(s) applying to you, for example landing
gear system, brake system, hydraulics integration, mechanical design system etc.

mpetencies
Core engineering competencies.

Business Awareness

Knowledge of the Company

Product Knowledge

General Aeronautics

Rules, Regulations and Standards

Areal

Area 2

Area 3

Area 4 etc

Areal

Area 2

Area 3

Area 4 etc

Systems Thinking

Lifecycles

Capability Engineering

rritiral Thinkino




How to use the framework

Name Description Discussion and examples Example indicators for Senior
Practitioner
Language Skills | Language skills are of importance in an Language skills (English): Since English | ¢ Can speak and write (fluently) good

international arena, to enable an efficient
communication with each other. English
skills are necessary in almost every
international context, but also other local
languages to be able to have successful
social communication, information
sharing and social interaction.

Name of the specific
competence area

A general description, to put
it in an overall context

is the concern language, a good
knowledge of English is necessary for the
internal activities within the company.
For example, the ability to speak and
write good technical English helps when
assimilating information within the
discipline and to communicate
efficiently.

Language skills (additional languages):
With an increasing amount of
international customers and partners,
other languages than English are also of
increasingly importance for conducting
successful businesses and being close to
the customers.

A word of caution: It is easy to
overestimate the language skills. It is a
feat to reach the Senior Practitioner level
for a non-native speaker.
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technical English

e Can speak and write in customer
specific languages, or other languages
of importance for partner/supplier
relationships

e Language certification is an indicative
measure for foreign languages, for
example Cambridge Certificate in
Advanced English.

A few examples of specific
competency indicators,
indicating the Senior
Practioner level. For other
levels, follow the general
line of though.

More specific Saab context,
possibly with examples and
ways of working

Simplified interpretation

N

Unaware | don’t know this subject

Awareness | know what the competence
area is theoretically, but | have
no, or only very limited,

working experience

Supervised
Practitioner

I can work independently, but
need help on a regular basis

Practitioner | work independently on a
daily/weekly basis, but need
occasional help with
infrequent activities

| work independently and
provide support to supervised

practitioners

Senior
Practitioner

FOR ENGINEERS WITH EXCEPTIONAL

KNOWLEDGE (VERY FEW)

Lead
Practitioner

| am the person within the
organisation that the
practitioners turn to for advice

Expert

| am an authority on national
or international level in the
subject




Where to start?
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General Engineering Competencies

Professional
Competencies

Personal Skills,
Organisation and Domain Knowledge

Engineering
Management
Competencies

Integrating
Competencies

Core Engineerin
Principles

Personal Skills
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Self-assessment —
how to do




How to do the assessment?

competencies competencies

=

Integ
General Engineering Competencies compe

ating
encies

—

 For each group of competencies: moasomon; || Core engineering

. . competencies principles
« Discussion Employee — Manager

Engineering
discipline
competencies

» General advice: Make quick assessments!

« Look at the indicators for guidance

Saab Aeronautics values, organisation and
domain competencies

Personal skills

« Spend more time on the areas where

g sSimplified interpretation
you are most familiar

Unaware | don't know this subject

Awareness | know what the competence
area is theoretically, but | have
y - - no, or only very limited,
* Don'’t be ashamed if not being aware
Supervised | can work independently, but

Practitioner  need help on a regular basis

Practitioner | work independently on a

daily/weekly basis, but need

occasional help with

infrequent activities

| work independently and

ioner  provide supportto supervised
practitioners

* Look at white spots as
opportunities!

Tw
- @
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FOR ENGINEERS WITH EXCEPTIONAL

Remember — if you are at Senior Practitioner e
level, you are really good ©

practitioners turn to for advice

Expert | am an authority on national
or international level in the
subject

22




Where to start? ) ﬂ ﬁ
Professional Technical

Practical guidance coveece: | SRS
. . ; B Integrating
General Engineering Competencies Com r.enclesq
_ ] Engineering Core E
Good idea: perform the assessment with your g‘aﬂ‘gg;ﬂg’;ﬂ ‘”."’;r.n“é".';‘.z‘:"

1.
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manager, team or your colleagues, to be able to discuss
interpretations and the assessment outcomes.

Identify your systems of interest when doing the
assessment (aircraft or aircraft subsystem, ground

support equipment, PLM system, training system etc). Soreonal Skile ‘ S Sk”sﬂ
. P Organisation and Dr_;main.Knowledge 1

Tailor the general competence descriptions to your
specific product or system. Ask yourself how each
specific competence is manifested in your working 4 .SAAB
environment.

Begin with the groups where you feel most familiar, an example is illustrated in the figure below serving as an indication of
assessment order. There is no need to fill out all groups for a newly hired engineer — build up the matrix over time.

Indicators for each specific competence area are only provided as examples to guide you.

Please note that being a Senior Practitioner within a competence area implies that you are well versed and up to date
with best practice. Attaining higher competence levels is an indication of outstanding skill in a specific area. Normally,
there are only a few people on the Lead Practitioner level and above within each competence area even within a large
organisation.

It can be helpful to identify colleagues that you believe are at a certain level, to calibrate your own assessment, for instance
identify who is the senior practitioner in each competence area.

Nobody is expected to have a high competence level in all competence areas. Be honest when assessing your competence
and capture your competence profile, and see the whole picture — be it specialised or bridge-builder.




Authorisation —

competence stair

Beginner

24




New competence stair, but the same!
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Distinguished Engineer

Principal Engineer

Senior Engineer

Engineer
Apprentice Engineer
Level 0 1 2 3 4
Considerable and Considerable and .
. . - ] : Considerable and
- Effective team consistent contribution consistentimpact on .
Criterion Recently graduated consistent

contributor

within team or between
teams

technology, product or
projects

organisationwide impact

Example roles

Systems Engineer

Systems Engineer
Test Engineer
Equipment Engineer

Systems Engineer
Airworthiness Engineer
First Test Engineer

Systems Engineer
ATA, MGM, CVE
Senior Test Engineer
SQAM

Systems engineer
Chief Engineer
Chief Test Engineer
Technical Fellow
HoA, HoD

Initiated and
authorized by

Line manager

Line manager together
with area manager

Line manager together
with area manager
Authorized by
authorization board

Line manager together
with area manager
Authorized by
authorization board




Evaluating competence as a whole

The competence ladder shall be
SpeCIallsedheXps_llr_tlse applicable for all engineers at
represents the ability to Saab Aeronautics — regardless of

contribute in deep and narrow _ _
topics and discussions their competence profile

A bridge-builder has a wide,
and somewhat shallow
competence profile. With it
comes the ability to evaluate a

Bridge-builder bigger picture and mediate
between specialists

26




Individual vs
organisational view

* Individual — level of
personal competencies,
gained through education
and experiences Principal Engineer

Distinguished Engineer

« Organisational — level of
contribution within the
Organisation Senior Engineer

Engineer

Apprentice Engineer

27

General Enginesring Competencies




Bridge-builder

I n d IVI d u al Specialised expertise
competencies

Expert in at least Lead practitioner Senior Practitioner in Sup_e_rvisec_l
one area in 4-5 areas practitioner in more than 25 practitioner in
Disti iched Engi More than 5 12-15 areas areas more than 40
Istinguisne ngineer relevant areas
publications
Lead practitioner Senior Practitioner in Supervised
in at least one practitioner in 12-15 areas practltgrc:nerzlg
TR : area 4-5 areas more than
Principal Engineer At least one areas
relevant
publication
Senior Practitioner in Sup_e_rvised_
i - practitioner in 4-5 areas practitioner in
Senior Engineer St least one 1r201r5e than
area -15 areas

. Practitioner in at Supervised
Engineer least one area practitioner in
more than 4-5
areas

Apprentice Engineer




Bridge-builder

I n d IVI d u al Specialised expertise

competencies A

Expert in at least Lead practitioner Senior Practitioner in Sup_e_rvisec_l
one area in 4-5 areas practitioner in more than 25 practitioner in
Disti iched Engi More than 5 12-15 areas areas more than 40
Istinguisne ngineer relevant areas
publications
Lead practitioner Senior Practitioner in Supervised
in at least one practitioner in 12-15 areas practltgrc:nerzlg
TR : area 4-5 areas more than
Principal Engineer At least one areas
relevant
publication
Senior Practitioner in Sup_e_rvised_
: : practitioner in 4-5 areas practitioner in
Senior Engineer St least one 1r201r5e than
area -15 areas

\

. Practitioner in at Supervised
Engineer least one area practitioner in
more than 4-5
areas

Apprentice Engineer




Organsational
contribution

Distinguished Engineer
Principal Engineer
Senior Engineer

Engineer

Apprentice Engineer

Considerable and
consistent
organisation-wide
impact

Considerable and
consistent impact on
technology, product
or projects

Considerable and
consistent impact
within teams or
between teams

Effective team
contributor




Considerable and
consistent
organisation-wide
impact

Considerable and
consistent impact on
technology, product
or projects

Considerable and
consistent impact
within teams or
between teams

Effective team
contributor
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Specialised expertise _ Bridge-builder

Distinguished Engineer

Principal Engineer

Senior Engineer

Engineer

Apprentice Engineer

Expert in at least
one area

More than 5
relevant

Lead practitioner
in 4-5 areas

publications

area

relevant
publication

Lead practitioner
in at least one

At least one

Senior
practitioner in
12-15 areas

Senior

4-5 areas

practitioner in

Practitioner in
12-15 areas

Practitioner in
more than 25
areas

Supervised
practitioner in
more than 40
areas

Supervised
practitioner in
more than 25

Senior

practitioner in
at least one

area

Practitioner in at
least one area

areas

Practitioner in
4-5 areas

Supervised
practitioner in
more than

12-15 areas

Supervised
practitioner in
more than 4-5
areas




Distinguished engineer

Principal engineer

Senior engineer

Engineer
Apprentice engineer
Level 0 1 2 3 4
Considerable and Considerable and Considerable and
- Effective team consistent contribution | consistentimpact on consistent
Criterion Recently graduated . s L
contributor within team or technology, product or | organisationwide
between teams projects impact
Systems Engineer Chief Engineer
Systems Engineer Systems Engineer, 4 e Chief Test Engineer
. . . . . ATA, MGM, CVE .
Example roles Systems Engineer Test Engineer Airworthiness Engineer . . Technical Fellow
. . . . Senior Test Engineer
Equipment Engineer First Test Engineer HOA
SQAM
HOD
Line manager together Line manager together
Line manager together | with area manager and | with area manager and
Initiated and . with area manager and | relevant technical relevant technical
. Line manager X s -
authorised by relevant technical discipline manager. discipline manager.
discipline manager Authorised by Authorised by
authorisation board authorisation board
Career span (years) 0-2 Min 2 Min 4 Min 6 Min 10

32
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Authorisation according to the "competence

Organisational contribution

Considerable and
consistent
organisation-wide
impact

Considerable and
consistent impact on
technology, product
or projects

Considerable and
consistent impact
within teams or
between teams

Effective team
contributor
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Specialised expertise — Bridge-builder

Individual competencies

Expert in at least
one area

More than 5
relevant
publications

Distinguished Engineer

Lead practitioner
in 4-5 areas

Senior
practitioner in
12-15 areas

Lead practitioner
in at least one

Senior

practitioner in

S . area 4-5 areas
Principal Engineer At least one
relevant
publication
Senior
. = practitioner in
Senior Engineer at least one
area

Engineer

Apprentice Engineer

Practitioner in at
least one area

Practitioner in ‘
12-15 areas

Practitioner in
4-5 areas

practitioner in
more than 4-5

Supervised
practitioner in
more than 40
areas

Practitioner in
more than 25
areas

Supervised
practitioner in
more than 25
areas

Supervised
practitioner in
more than
12-15 areas

4

Supervised

areas

stair’




Authorisation forms

The following information shall be provided
for authorization (in accordance with MAN-
01299):

e Application form (5000349-479)

e Up-to-date CV, please turn to Section 8
of this document for required CV
information

e Competence matrix (5000363-533) —
ensure that levels and rationales are
provided for each competency area

34

APPLICATION FORM
Authorization of Deslgn Personnel in the
Aaronautics Deslgn Organizations

Appicant (nave., depatimen, phone|

Apploation dafie Rz Mo

Errgloymeni Mo |D.ﬂ::dl:-ﬂ| ClarssNcation Comparsy Conndenialby |.¢q:||:\iua1am
COMPANY CONFIDENTIAL
Application
Foeques for authorzaion Fresenl aulnorzaton
Enginaer Ll Dabe oof presnt
auhorization

B:

New Fig o™ "Madn engineon ng rmfe (Spoc al zaion wil

i e roe)” T (lor pressend lowe! of authorzation]

Competence assessment summary from nearest Line Manager

Overall evaluation of the
person’s individual
competencies

Oganiminnal contribution assessment from nearest Line Manager

organisation

Overall evaluation of the
person’s contribution to the

Agreed by

Parra: jheportment, name:) | i L e e
Approved by

e Jepartmenl, name | |sm.|hﬂ: |ctnc~
Parra: jheportment, name:) |sm.|hﬂ: |ctnc~

e



http://open.saabgroup.com/regel?doc=MAN-01299
http://open.saabgroup.com/blanketter?doc=5000349-479
http://open.saabgroup.com/blanketter?doc=5000363-533

Experience and
Current improvements
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Competence assessment

« We believe that, in our organisational environment, assessment
must be light weight and easy to perform

« There is no direct impact on salary
* Primarily a tool for gauging personal competence and
identifying learning opportunitites
« Itis difficult to assess just about right — the self image will
Introduce biases
« Competence discussions in groups works surprisingly well for
calibrating assessments — for most people
« But some are clearly uneasy with the concept
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Authorisation

37

Our understanding is that the authorisation is now
open to a wider set of employees

Keep in mind: authorisation is not based on
competency only

The organisational contribution part will be clarified
In upcoming versions of MAN-01299

Distinguished engineer

Principal engineer

Senior engineer

« With a little help from Boeing

Steps in the ladder are not of equal hight

Engineer
Apprentice engineer
Level 0 1 2 3 4
Considerable and Considerable and Considerable and
Effective team consistent contribution | consistentimpact on consistent
Recently graduated - L o
contributor within team or technology, product or | organisationwide
between teams projects impact

« The step to Principal engineer and

Systems Engineer

Systems Engineer,

Systems Engineer

Chief Engineer
Chief Test Engineer

H M H - H ) ) ! ) . ATA, MGM, CVE )
Distinguished engineer are higher e | | |
*  Will adjust competency expectations I el o s
. . Initiate_d and Line manager with area man_ager and rs'.-IE\_:ar»]t technical re_leyarnt technical
When authorising emloyees, do not move them to |™" e | o | A
. . . . . authorisation board authorisation board
Distinguished engineer as the first step P P




Competence matrix as an enabler for scaling

Individual

Team
competence and

competence and
development
planning

Desired Long term
competence competency
when recruiting needs

1

personal
development
planning
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Current improvement activities

Decrease investments for doing a competence assessment
« Guidance information included in the assessment matrix

 Removal of competence areas with poor definitions
* Drive —this is really part of the organisational contribution
« Ethics and Professionalism — an area where we can'’t
define the levels properly

* Increase the bar for competence levels Lead Practitioner and
Expert

* Increase the expectations for Principal and Distinguished
engineers

* Only our really good emplyees will progress beyond Senior
Engineer

39
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