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2: What is Industry 4.0?  
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The 4th Industrial Revolution 

Slide 6 

Image credit Christoph Roser at http://www.allaboutlean.com  Accessed at 

https://en.wikipedia.org/wiki/Industry_4.0#/media/File:Industry_4.0.png  

http://www.allaboutlean.com/
http://www.allaboutlean.com/
http://www.allaboutlean.com/
https://en.wikipedia.org/wiki/Industry_4.0/media/File:Industry_4.0.png
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Industry 4.0? 

• Automation 

• Data exchange 

• Cyber physical systems 

• Internet of Things (IoT) 

• Cloud computing 

• Smart factory 

• Smart sensors 

• … smart anything 

• Intelligent systems  

• Digital 

• Virtual  

• Autonomy 

• Etc. 

Slide 7 

Image from 

https://www.hso.com/fileadmin/user_upload/How_Industry_4.0_has_changed_manufacturing.

pdf?utm_source=Manufac%20eshot:%20%20Whitepaper%202  

https://www.hso.com/fileadmin/user_upload/How_Industry_4.0_has_changed_manufacturing.pdf?utm_source=Manufac eshot:  Whitepaper 2
https://www.hso.com/fileadmin/user_upload/How_Industry_4.0_has_changed_manufacturing.pdf?utm_source=Manufac eshot:  Whitepaper 2
https://www.hso.com/fileadmin/user_upload/How_Industry_4.0_has_changed_manufacturing.pdf?utm_source=Manufac eshot:  Whitepaper 2
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Four Design Principles 

for Industry 4.0 
1. Interoperability: 

– Ability to connect and communicate via the Internet of Things (IoT) or Internet of 

People (IoP)  

2. Information transparency: 

– Create virtual copy physical world by enriching digital plant models with sensor 

data.  

3. Technical assistance:  

– Systems support humans by aggregating and visualizing information to inform 

decisions and solve urgent problems on short notice.  

– Cyber physical systems physically support humans by conducting tasks that are 

unpleasant, too exhausting, or unsafe for their human co-workers. 

4. Decentralized decisions: 

– Cyber physical systems make decisions and perform tasks as autonomously as 

possible.  

– Only in the case of exceptions, interferences, or conflicting goals, are tasks 

delegated to a higher level. 

 Slide 8 
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3 INCOSE Vison 2025 view on 

Future Systems  

Slide 9 

Material in this section extracted from  

INCOSE, 2014, A World in Motion Systems Engineering Vision 2025, see http://www.incose.org/AboutSE/sevision (accessed 

30th July 2017) 

 

http://www.incose.org/AboutSE/sevision
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System characteristics  

Influential Technology 

developments 

• Computational Power 

• Communication 

technologies 

• Miniaturization 

• Human-computer interaction 

• Bio-technology 

• Material science 

• Sensor technologies 

• Software systems 

Slide 10 

Material in this section extracted from  

INCOSE, 2014, A World in Motion Systems Engineering Vision 2025, see 

http://www.incose.org/AboutSE/sevision (accessed 30th July 2017) 

 

New technologies change our 

daily life at an ever increasing rate 

http://www.incose.org/AboutSE/sevision
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System characteristics 

Slide 11 

Material in this section extracted from  

INCOSE, 2014, A World in Motion Systems Engineering Vision 2025, see 

http://www.incose.org/AboutSE/sevision (accessed 30th July 2017) 

 

• Sustainable 

• Scalable 

• Safe 

• Smart 

• Stable 

• Simple 

• Secure 

• Socially 

acceptable  

http://www.incose.org/AboutSE/sevision
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4: Challenges for Engineering 

from Industry 4.0 
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a) Integrating systems 

• Traditional 

engineered 

systems fit into the 

layered, structured 

V model 

• Good model  

– got men to the 

Moon!  

Slide 13 

V image from  

“V-model Views” – K Forsberg and D Scheithauer, INCOSE IS 2013, 

Philadelphia  
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Industry 4.0 doesn’t fit the 

V 

• Top-down sequence disappears in Industry 4.0; more capability 

• Industry 4.0 will create much more connected systems 

• Even – you may not know who is using your system 

• System become more complex than complicated  

 

Slide 14 

System of 

interest 

Another 

system B 

Another 

system A 

Another 

system C 

Another 

system E 

Another 

system D 

embeds 

uses 

uses 

Inputs to 

enables 
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b) Trust in systems 

• “When Systems that learn and make decision independently 

are used in the home and across a range of commercial and 

public services, there is scope for plenty of bad things to 

happen” 

• “Human flourishing should be key to how intelligent systems 

are governed” 

4 principles recommended 

1. Protect individual and collective rights and interests 

2. Ensure transparency, accountability and inclusivity 

3. Seek out good practices and learn from success and failure 

4. Enhance existing democratic governance 
Extracts from “Data Management and use: governance in the 21st century”, Joint report by British Academy 

and the Royal Society 

Discussed on BBC Radio 4 Today programme with Prof Ottoline Leyser, 29th June 2017 

Slide 15 
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Intelligent systems need to 

work / add value 

• Remember the Microsoft help 

paperclip? 

Slide 16 

• More like 
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Remember the users? 

Consider cyber security 

Slide 17 

It is reported that the most 

common passwords in UK 

are: 

• Password 

• 12345 

Surely users need to be 

more engaged? 

 

System designer must be 

careful of assuming what 

user will do…. 

With IoT you may not be 

able to 

• Anticipate who end users 

are 

• Whether they are capable 

of responsibility to your 

system 
From conversation with Vicky Bunyard of IBM Security, Netherlands 
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Past the hype…. 

New technologies, such as those in Industry 4.0, are merely 

other means of performing functions 

But 

• It may enable a function that could not be done before 

• It may do the function “far better” (function performance) 

• It may allow a system element with better attributes (cost, 

weight, reliability, range of operational conditions) 

• It will have different interfaces with other systems or systems 

elements 

• It may have different / new failure modes 

• It may introduce new requirements / constraints onto product 

 
Slide 18 
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5: Importance of getting 

Engineering right  

Slide 19 
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Importance of Engineering  

Prince Philip, Royal Academy of Engineering’s Senior 

Fellow wrote in May 2006, quoted in 2017  

• “There is no doubt in my mind that our future 

prosperity and comfort depends on the talents and 

ingenuity of engineers”  

Therefore Engineers make things better 
(see http://www.ingenia.org.uk/Ingenia/Articles/1086)   

This places a strong responsibility on Engineering to 

produce products and services “that work”, and 

that a large context / holistic view is taken so these 

systems fit into the world. 

 
Slide 20 

http://www.ingenia.org.uk/Ingenia/Articles/1086
http://www.ingenia.org.uk/Ingenia/Articles/1086
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Importance of Systems 

(that work)  

Slide 21 

• Engineering systems, and the 

problems that they seek to solve, 

are becoming more complex.  

• It is not possible to design part of 

the system in isolation without 

considering the problem and its 

solution as a whole.  

• This spans professional 

disciplines –and it reaches 

outside the technical domain to 

encompass the environment of 

the system 
From  “Creating Systems That Work” 
(2007) 

 

 

The systems of the future:  

• Need to respond to an ever 

growing and diverse spectrum of 

societal needs in order to create 

value 

• Need to become smarter, self-

organised, sustainable, resource-

efficient, robust and safe in order 

to meet stakeholder demands 

From “A World in Motion – Systems 

Engineering Vision 2025 (2014) 
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6: Impact of complexity 

Step 1: Recognise that there is Complexity, different from 

Complicated 

Step 2: Recognise that most “traditional” Systems 

Engineering and Systems Engineering process applies in 

complicated domains 

Slide 22 
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Cynefin Framework 

Slide 23 

• Decision making framework 

developed by Professor David 

Snowdon 

• ‘Most influential HBR paper’ in 

2007 

• Used by US/UK/EU 

Governments.  

• Aids managers and leaders to 

understand which context they 

are operating in. 

• Many organizations operate 

across all 4 of the contexts.  

 

From Kemp, D., Beasley, R. and Williams, S. (2015), “Suits you sir! -- choosing the right style of 

SE before tailoring to fit”. INCOSE International Symposium, 25: 1245–1262. 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x  

 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
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Research into Systems 

Engineering approach 

1. Project professionals do not use the right approach 

for the space they are in 

2. Organisations let good practice happen, but don’t 

make it happen 

3. Project professionals are guided by what they 

believe is normally right and wrong 

4. Project professionals do not understand that 

different spaces required different approaches 

Original research presented in 
Cowper, D., Elphick, J., Kemp, D. and Evans, R. (2014), “To V or not to V – that MUST be the 

Question - Knowing When to Apply the Right Approach.” INCOSE International Symposium,  

 

 

 

Slide 24 
From Kemp, D., Beasley, R. and Williams, S. (2015), “Suits you sir! -- choosing the right style of 

SE before tailoring to fit”. INCOSE International Symposium, 25: 1245–1262. 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x  

 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
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What happens? 

From Kemp, D., Beasley, R. and Williams, S. (2015), “Suits you sir! -- choosing the right style of 

SE before tailoring to fit”. INCOSE International Symposium, 25: 1245–1262. 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x  

 

Slide 25 

= examples in source paper 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
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So what?   

Identify type of solution, and determine 

appropriate approach 

24th Annual INCOSE International Symposium 

From Kemp, D., Beasley, R. and Williams, S. (2015), “Suits you sir! -- choosing the right style of 

SE before tailoring to fit”. INCOSE International Symposium, 25: 1245–1262. 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x  

 

Slide 28 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
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7: Impact of need for 

Public trust 

Slide 29 
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Impact of need for 

public trust 

1. Still need to document requirements 

– Validate what stakeholders (including society etc.) what 

from system 

– Clarity of what system intended to do 

– Verify and validate what solution does 

2. Focus especially on defining functions 

– What does system do? How well?  

3. Keep looking for emergence 

– New risks 

– New requirements 

  
Slide 30 
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Expect requirements to emerge 

• In initial review asking “Are your 

requirements complete?” is a question to 

which “Yes” is the wrong answer  

• Seems an entirely sensible question, but: 

• Projects all have requirement change 

– Wicked problems 

– Emergent requirements 

– Stakeholders never know all requirements 

• Uncertainty is more normal than certainty 

• Assuming complete requirements and 

ignoring uncertainty increases costs or 

risk of unwanted emergence 

• Requirements uncertainty management 

has a 100:1 ROI  

Slide 31 
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From Beasley, R., Nolan, A. J. and Pickard, A. C. (2014), When “Yes” is the Wrong Answer. 

INCOSE International Symposium, 24: 938–952. http://dx.doi.org/10.1002/j.2334-

5837.2014.tb03191.x  

 

 

http://dx.doi.org/10.1002/j.2334-5837.2014.tb03191.x
http://dx.doi.org/10.1002/j.2334-5837.2014.tb03191.x
http://dx.doi.org/10.1002/j.2334-5837.2014.tb03191.x
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Uncertain about 

uncertainty 
People don’t like  

– admitting being uncertain 

– Looking for uncertainty 

But 

“One who doesn’t know and doesn’t know 

that he doesn’t know 

 He will be eternally lost in his hopeless 

oblivion” 
Ibn Yamin, Persian 13th century poet 

Slide 32 See Behan, R and Perry, S., 2015, Unravelling the Knowns and the Unknowns, 

INCOSE UK ASEC 2015 
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Risk Types and Project 

Lifecycles  

Slide 34 

Concept Maturity 

 

 

 

Concept 

Maturity 
 

 

 

 

 

Concept 

Maturity 

 

Design risk 

 

 

 

Design risk 

 

 

 

 
 

Design risk 

 

How do we meet the project 

needs?  What is the 

Technology Readiness Level? Implementation 

risk 

 

 

Implementation 

risk 

 

 

 

Do we have 

the capability 

to built it?  

Have we 

build it 

correctly? 

Time 

R
is

k
s
 

Risk Types change over the life-of a project, don't assume a 

one shot risk identification session at the project start 

What does 

the customer 

want?  What 

are we to 

build? 

See Pickard, A. C., Nolan, A. J. and Beasley, R. (2010), Certainty, Risk and Gambling in the Development of 

Complex Systems. INCOSE International Symposium 
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Still need requirements  

Just won’t be as clear, as up front, and as “top down” 

Slide 35 

Requirements 

Verification 
process 

Planning 
and risk 

Solution 

Stakeholder #1 
needs 

Stakeholder #2 
needs 

Stakeholder #n 
needs 

Complex systems 

are more “probe, 

sense, respond” 
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8: Need for and Barriers to 

Systems Thinking 

Slide 36 
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Systems Thinking  

• Systems Thinking critical to effective Systems Engineering 

• Working definition of Systems Engineering and Thinking 

– Systems Engineering is applying the concept of a system to a 

situation in order to gain insight and understanding (Systems 

Thinking), in a systematic and repeatable manner.   

– A System is connected components forming a whole, showing 

properties of the whole, rather than the components.  A system has 

systemic properties and characteristics used to understand the 

problem / situation under investigation. 

• Apply properties of a system to problem, even when it isn’t an 

actual system, to get understanding 

• Systems Thinking is now a core competence across all RR 

Engineering 

Slide 37 
From Beasley, R. (2012), The Barriers to Systems Thinking. INCOSE International Symposium, 22: 517–

531. http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x  

  

http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
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Systems Thinking 

Systems Thinking is about applying the properties of a system to 

gain insight / understanding 

Properties of systems include 

• Purpose 

• Emergence (properties of whole not part) 

• Context (physical and functional boundaries) 

• Made up of sub-elements 

• Is sub-element of another system 

• Understanding of system depends on perception of observer 

• Exhibits dynamic behaviour 

• Evolves  

Slide 38 
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Systems Engineering is 

not only process 
  

 B
e

in
g 

Sy
st

e
m

at
ic

 Good process 

No invention / rework 

No real thinking, Systems process 

reduced to “by the numbers”, 

ineffective Systems Engineering 

A very good chance 

The right understanding of problem 

– skilled and appropriate use of 

process and method 

Poor Process 

No chance 

Cannot handle complexity and 

unlikely to do well! 

No control 

Skilled individuals “uninterested” in 

process – so get no control, critical 

things not done, reinvention and 

some “maverick” 

  Poor Systems Skills Good Systems Skills 

Being Systemic 

Slide 39 
From Beasley, R. and Partridge, R. (2011), 11.3.2 The Three Ts of Systems Engineering 

– Trading, Tailoring, and Thinking. INCOSE International Symposium, 21: 1356–1372. 

http://dx.doi.org/10.1002/j.2334-5837.2011.tb01290.x  

  

http://dx.doi.org/10.1002/j.2334-5837.2011.tb01290.x
http://dx.doi.org/10.1002/j.2334-5837.2011.tb01290.x
http://dx.doi.org/10.1002/j.2334-5837.2011.tb01290.x
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So what?   

Identify type of solution, and determine 

appropriate approach 

24th Annual INCOSE International Symposium 

From Kemp, D., Beasley, R. and Williams, S. (2015), “Suits you sir! -- choosing the right style of 

SE before tailoring to fit”. INCOSE International Symposium, 25: 1245–1262. 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x  

 

Slide 40 

http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
http://dx.doi.org/10.1002/j.2334-5837.2015.00127.x
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Human Behaviour 

Slide 41 

• The way the human mind works is one of the 

biggest barriers to Systems Thinking  

• Specific barriers are 
– Levels of activity in the human brain – e.g. Koestler 

“Ghost in Machine”  describes 
• Autonomous (e.g. Breathing) 

• Limbic / reactive (“Horse’s kick”, “fast thinking”)  

• Cognitive / reasoned – often very analytical and “reductionist” – 

but thoughtful “slow thinking” 

– Jumping to conclusions – and the “availability error” (see 

later slide) 

– “What you see is all there is” 

– Difficulties with dynamics  
From Beasley, R. (2012), The Barriers to Systems Thinking. INCOSE International Symposium, 22: 517–

531. http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x  

  

http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
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Availability error 

Natural drive to jump to conclusions as soon as 

possible compounded by “the availability error” 

 

Slide 42 

Assertion – “A card with Letter A on one side always has a 3 on the 

other”, in pack of cards with letters one side, numbers the other 

Task – you are given 4 cards – which two do you turn over to test the 

assertion? 

A  D 3 7  
A – most chosen and sensible – no 3 shows assertion is wrong 

D – least chosen – correctly – no impact on assertion 

3 – popular choice– irrelevant to assertion – but 3 is available 

7 – rarely chosen – but very relevant – an A disproves assertion  

From Beasley, R. (2012), The Barriers to Systems Thinking. INCOSE International Symposium, 22: 517–

531. http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x  

  

http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
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Do you see two women? 
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A more engineering example 

What systems are associated with this system? 

Audience 
Participation 



July 

Industry 4.0 and Systems Thinking – 

23rd October 2017 

What Systems are associated with 

this System? 

45 

Above – part of  

Integrated transport system 

Airline fleet 

Airbus product portfolio 

 
Parallel –  

ATC 

Airport (runway) 

Airport (passenger, 

luggage / catering 

loading) 

Etc. 

 

Enabling – depends on 

Maintenance 

Manufacturing 

Pilot / Crew training 

Airworthiness authorities 

 

Sub-elements– made up of 

Fuselage 

Wings 

Landing gear 

Engines  
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The drive for progress 

Slide 46 

• A desire for progress is natural human behaviour   

• Shakespeare summarises it ... 

 Progress needs to be tangible / visible  

 Understanding of problem isn’t 

 Time on plans one way – no iteration 

 And thus the native hue of resolution  

Is sicklied o'er with the pale cast of thought,  

And enterprises of great pitch and moment  

With this regard their currents turn awry  

And lose the name of action... 

 Hamlet  Act 3 Scene 1 

Beware the “Curse of the Gantt chart” 

From Beasley, R. (2012), The Barriers to Systems Thinking. INCOSE International Symposium, 22: 517–

531. http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x  

  

http://en.wikipedia.org/wiki/File:Shakespeare.jpg
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
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The nature of 

engineering 

Slide 47 

• Sources – Samuel Smiles on “the lives of the Engineers”, and for theoretical understanding (Purdue) Wikipedia 

article of George Stephenson 

Blucher engine – designed and built 

by George Stephenson 1814 

 Blucher innovations lead to high performance of 
the Rocket in 1829, and without steam blast, and 
locomotives would still be dragging themselves 
along at 5 or 6 miles an hour (written 1874) 

 Performance principles of the combustion 
aerodynamics theoretically understood at 
Purdue University in 1908 

 

 Problem with escaping 
steam 

 Flowing through 
chimney DOUBLED 
POWER OF ENGINE 

From Beasley, R. (2012), The Barriers to Systems Thinking. INCOSE International Symposium, 22: 517–

531. http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x  

  

http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
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The nature of the value 

• Much of the value of Systems Engineering comes 

from preventing rework 

– But this is spending money (up front) to save money 

project does not plan to spend 

• It is not the “traditional” way engineering is done 

– Madness can be defined as “repeating the same thing, 

but expecting a different answer”! 

– Many project teams think they have “learnt lessons”, but 

their approach prevents one failure, but allows new ones  

Slide 48 From Beasley, R. (2017), Realising the Value of Systems Engineering. INCOSE International 

Symposium 2017 Adelaide 
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Problem implementing 

Systems Thinking  

• Introducing Systems Thinking as a part of Systems 

Engineering has been hard enough in “complicated” 

products 

• It will be harder, but more important, in Industry 4.0, 

which will be “complex” 

Slide 49 
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Specifics of  implementation 

problem 
1. Systems Engineering is a team sport 

– Solo practitioners cannot deliver benefits of SE alone 

2. Organizational “brown field” challenge 
– A SE advocate implementing SE needs to blend in with,  

leverage existing established responsibilities and culture 

3. SE reputation for adding overhead, not value 
– Poses barrier to obtaining resource support from PMs, 

cultivating executive sponsors 

4. Terminology barrier 
– “It’s difficult to sell something if you do not use language 

intelligible to prospective customers” 

 

50 

Elliot, O’Neil, Roberts, Schmid and 

Shannon, 2011, 

Syst.Engin., 15, 203-212 

From Beasley, R., and O’Neil, A., (2016), Selling Systems Engineering by Searching for the Sweet 

Spot, to be presented at INCOSE International Symposium 2016, Edinburgh UK (July 2016). 
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Specifics of  implementation 

problem cont’d 

5. Over-emphasizing process versus 

delivered value 

– Can make process replacement for Systems Thinking, 

rather than enabler/  context for the powerful approach 

6. Inappropriate dependency on tools / 

methods 

– Avoid “pursuit for perfection” 

7. Danger of creating another silo  

– Do not perform SE for sake of “doing SE” 

51 From Beasley, R., and O’Neil, A., (2016), Selling Systems Engineering by Searching for the Sweet 

Spot, to be presented at INCOSE International Symposium 2016, Edinburgh UK (July 2016). 
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How to Develop Systems 

Thinking 
1. Make it a core engineering skill 

Systems Engineering to be the way RR does engineering  

2. Identify the best way to learn – 

– Basic training necessary but not sufficient 

– Davidz / Nightingale (2008) emphasise  

• Experiential learning 

• Right supportive environment 

• Identifying specific supporting behaviours 

3. Behaviours 

– UK dstl highlight “emotional intelligence” 

– NASA focus on “human dynamics”  

52 From Beasley, R. (2012), The Barriers to Systems Thinking. INCOSE International Symposium, 22: 517–

531. http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x  

  

http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
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Recognize it’s a journey,  and plan 

the route 

53 

SE must be 

seen as a 

capability 
• Right process 

• Systems 

Thinking people 
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System Dynamic diagram examining 

quality of System Practice 

From  Dunford, C. N., Yearworth, M., York, D. M. and Godfrey, P. (2013), “A view of Systems Practice: 

Enabling quality in design.” Syst. Engin.,16: 134–151. http://dx.doi/10.1002/sys.21220 

Slide 54 

http://dx.doi/10.1002/sys.21220
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Model for developing / enabling 

Systems Practice 

Training alone not enough – so need 

• Right coaching / support (to embed) 

• Opportunities to apply 

• Leadership pull to expect / pull for Systems Practice 

Influence 

diagram 

highlighting 

barriers to 

overcoming 

barriers to 

exploiting 

Systems 

Approach 

From Beasley, R. (2012), The Barriers to Systems Thinking. INCOSE International Symposium, 22: 517–

531. http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x  

  

From Charlotte Dunford EngD at Bristol Systems Centre 

http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
http://dx.doi.org/10.1002/j.2334-5837.2012.tb01353.x
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9: Conclusions / 

Summary 

Slide 56 
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Industry 4.0 

Industry 4.0 means: 

• More complex systems  

– Need to recognise difference, and that processes 

have to adapt 

• Even more need for trust in Systems 

– Transparency of what they do 
• Given complexity easier by the abstraction of functionality 

– Verification / validation (and hence requirements) 

still critical  

 
Slide 57 
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Industry 4.0 

• I assert that the implications of Industry 4.0 make 

application of Systems Thinking even more vital to 

ensure products / Systems work 

• Without it, the huge potential benefits of industry 4.0 

will not be realised, and public trust in technology / 

engineering put back 

Slide 58 
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Implementing / learning 

Systems Thinking 

• Whilst important, it is not easy 

• Important to recognise Systems Thinking is a 

mind-set, a competency 

– Not a process or set of tools 

• It can be learnt, but gradually 

– A drive for perfection is a barrier to progress; start 

with good 

• Systems thinkers ask questions 

Slide 59 



July 

Industry 4.0 and Systems Thinking – 

23rd October 2017 

10: References 

Slide 60 
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Questions?  
Contact 

• richard.beasley@rolls-royce.com 

• Or twitter @richbsys  
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