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Passage through time — Economics & Science

G enesis: Ancient Imperialism
Greels
Socrates Romans
e First Major Transition: Feudalism | 7
A ir ajor Transition: Feudalism
—— | —t— i i
S0E.C. 500 AD. 1000 4.D. 1500 4.D. 2000
second Major
. . . Transition:
Greek Philosophy preoccupied with Mercantilism

Dialectic Tension between
Ordered Nature & Fluid Nature

Major Transitions = Solid-Liquid Phase Transitions
“CHANGES IN WORLDVIEW”
Methods of Enquiry applicable in one Era,
not applicable in another Era

=> Required Complete Change: Paradigm Shift

Third Maor Transition: Industrial Revolution

Fourth Major Transition: Sustanable D evelopm ent

Five Industrial
Revolutions



Source: (Britannica.com) '
“... On shoulders of Giants...” !g 2

Industrial Engineering Innovation - Continuum

Mixed Martial Arts
1939- 1945 : : ; : 11999 - Goldratt — Satellite Program
WWII 1997 - Eliyahu Goldratt — CCPM

1984 - Eliyahu Goldratt — The Goal
1980 —Motorola — 66

1951 — Joe Juran — Quality Control Handbook
1949 — Edward Deming — PDCA

1927 — Werner Heisenberg — Uncertainty principle

1924 — Walter Shewhart — Bell Telephone ops with Joe Juran & Edward Deming




——————————————— . 100%

Innovation Adoption Theory  Market Share
(Rogers,1962) 5

PRAGMATISTS CONSERVATIVES
' TECH ENTHUSIASTS

EARLY EARLY LATE
lNNgv;;IORS ADOPTERS MAJORITY MAJORITY MGIGG?GRDS
' 13.5% 34% 34%



Innovation Adoption-Diffusion Chasm

EARLY MARKET THE CHASM

to
“Bridge the Chasm”

© TECH ENTHUSIASTS

INNOVATORS
2.5%

Pragmatist Adoption

VISIONARIES

EARLY
ADOPTERS
13.5%

EARLY
MAJORITY
34%

MAINSTREAM MARKET

Architecture &
Infrastructure for
Diffusion

CONSERVATIVES

LATE
MAJORITY lAGIGG?:DS
34%

Moore’s Crossing The Chasm



Theory of Constraints (TOC)

Literature Reviewed



Un-Balanced Flowline: “Efficiency bias”

R4m R1m

R3m

41 W '
4x

Inventory

(®
3x

R2m

R5m

(D)

(E)
S5x




TOC: Focus & “Instant Gratification™

(A)

©)

BUFFE

TOC Overview (2000)

THEORY OF CONSTRAINTS

BUFFE
R

! !

5 Focusing Steps Thinking Processes

1. l}lenlify the System’s * LDE Evaporating Cloud (EC)
Consteaint * Current Reality Tree (CRT)

2 i ¢ 1o Exploi

% :Decide how to Expleit the * Care Conflict Cloud (CCC)

Constraint ) S
* Future Reality Tree (FRT
3. Subordinate cverything to the I o )

abave decisions « Negative Branch Reservntions (NBR)
4. Elevate the System Constraint * Pre-requisite Tree (PRT)
5. If'm the previous steps i « Transition Tree (TrT)

constraint hus been broken, « Neglive Branch Reservations (NBR)

Gohadictoxicp 1- * Categories of Legitimate Reservation

(CLR)

. w
Goldratt Satellite Program

* Operations munagement: drum-bufler-
rope (DBR)

+ Finance & measurement: (Throughput,
Tnventory, Operating Fxpense; T-1-OF
priofity system)

* Projects & engineering management:
{CCPM)

« Distribution & supply chain management

ple management: respect {ideis;
empowerment: teamwork)

+ Sales: “buy-in” process (internal &
external)

« Marketing: unrefusable offers

* Strategy & tactics

(E)




LEAN TRANSFORMATION (LT)

From Literature Review



Automakers Mystery: Total net Income 4-year period

- Toyota Loonshot

10% Success
imitating
TOYOTA WAY
Transformation

i
<N\ ~
TOYOTA

In 2009, Toyota faced a net loss

of $4.2 billion, marking its
first loss in almost 60 years

Total net icnome (USD billion)

$200.0

$150.0

wy
.
3
(=

§50.0

w
]

§-50.0

$179.7

Toyota

Automakers total net income

§46.9

Ford

2004-2018

§75.4

§37.2

General Motors Volkswagen Honda

§-344

46.9
37.3
154
159.6
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Enterprise-wide TAKT

“+ 40 years to
succeed”

[ SALES ] [PROCUREMENT] [ FINANCE ] “Abominable Ohno”
COVERAGE ONBOARDING — BUDGET [
PIPELINE | . BIDDING GROSS MRGN
CLOSURE —* VENDOR OPMRGN |
LIST
SUSTAINABLE m

GROWTH

Admin  Sales Engineering Projects

\ \ \ \ «—1 SUPPORT -~ FAT

PRODUCT > FABRICATE |—

[ e

Procurement  Workshop ~ Commission 5S

[ PROJECTS ] [FABRICATION]




/_,/'"/Ouality, cost, deliver;\‘\\\
=~ through shortening the production™-..
flow by eliminating waste

R I~ X 3
Just-in-Time: ~ ‘-% In-Station Quality
< Cutvre 2> (Jidoka)
*The right part L~
{information) Dan't pass
at the right time, on aefects

in the right amount.”
Make proclems

visiolz

Flexible, capakle,
Totivated members

Operational Stability

Stundardized work Leveled worlcoad
Capzh'e equipmart Capablz supplier parners

Meoedel of the Toyota Production System
(Liker, 2020)

/ TOYOTA WAY

LEs TPS

HUMAN DEVELOPMENT

The Toyota House: Six Sigma and Lean
(Koenigsaecker, 2012)

T e

Get started Fi ige Agent (-6 months (Half-a-year)

(Createa new organisation

624 months
(Six through year two)

24-48 months

(Years three and four)

Complete ion | Apply thes your supliers / customers |By end of year five

global e
Transition from topdown to botton-up improvement

Source: Womack & Jones
(2003) “Lean thinking:

/ N
7
// N,
7% Focus N\
/ Creating value - Utllising minimal amaunt of resaurces \
[ |
Process Resources

Impraovement

Leadership Behaviours
p& Optimis= atfective

mpraving Current d hi N utilisation ot

Ways of working Leadership Management People, Mazerlal,

Syslem Equipment,
Croate Supplles, Space,
Uninterrupted Flow: Lean Six Sigma Tools & Utllities, ete.
Material. Product & Methedologics
Informzzion Sta’f | mpowerment

& 1 ngagermen

Lean Culture
Value Stream Mapping, Waste Elimiration, Kaizens, Small Graup Activitizs, 65,
Standard Work, Cellular Manutacturing, Total Productiva Malntenarce, Yamazuml

Lean Transformation Model
(Kelly, 2019)

@ Value-driven Purpose:

What problem are we trying to solve?

Whsat management system:
@ & leadership bebaviours @

dH:.w' i 'T\J“ 2 :tg::lg; l';ee

o & improve s “

the actual 2 capabllities
work? A we need?

are required to.sﬁépart
$he new way vi warking?

@ What Basic Thinking, Mindset and Assumptions

drive this change?

Lean Transformation Model
(Kelly, 2019)

Banish waste and create
wealth in your corporation”

Koenigsaecker (2012) states that over
the first four years, LT follows a

regular cultural transformation
pace.

* Year one: Lean is new. Hands-on
learning & poor follow-up may
slow progress in the first year.
Less than 20% used Lean work,
making victory unlikely.

* Year two: Change Agents
may resist due to inexperience &
mistakes. By year two, most of the
organisation lacks Lean learning
experience.

*  Year three: Consolidation as
managers &  full-time Lean
resources learn the process.
Quality, lead times, and
productivity/cost will compound

by the third year,

pI'OViIlg the process's success.
*  Year four: “Change" becomes
the norm & continuous
improvement becomes
institutionalised. This creates a
culture that improves forever.
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Pragmatic Ambiguity

* Dorval et al.'s (2019) meta-analysis: First systematic literature review on lean culture
using a broad and inductive approach.

* 1,066 references (678 academic papers, 121 books, 103 PhD Theses and 164
commercial documents) found 13 definitions of lean culture

* Concept of “lean culture 1s in a state of pragmatic ambiguity (PA),

allowing multiple interpretations of the same concept leading to
different applications.”

* PA allows cONCePLS like lean and its culture to survive and thrive for
a while, but it can only last for so long before flaws and inconsistencies
are EXpOSCd, leading to confusion and interest waiving (Dorval, et al., 2019).



Research Objectives

* Human-Centricity
* TOC for Adoption
* LT for Diffusion



A new era: IR5.0 s 2121

Commission

formally called for
Industry 5.0

i
o

Personalisation
A
-~ ‘ lxl 1 1
S 2010 Humanisation
A‘ 1970 Digitalisation
1870 Automation Industry 5.0
1780 Electrification Industry 4.0 .0 Centric
Mechanisation ’
Cloud
Industry 2.0 Smart Factories, Computing,
Industry 1.0 IoT, Al Big Data,
, Mass Production Autonomous Augmented
Mechamc.al with Assembly Systems & Reality &
Process with Lines using Mach¥ne Collaborative
Steam & Electrical Power Learning Robots
Waterpower

Source: Antoinette Hodes, Check Point Solutions Architect EMEA, Office of the CTO.

https://www.cybertalk.org/2022/12/16/bringing-back-the-human-in-technology-with-industry-5-0/ 16



Human-Centricity: A business imperative

“Untapped l'eSCI’VOiI‘S Of hllmall pOteIltial” [Coaching for Performance, Whitmore]
* Productivity: 38% vs 220% due to behaviour
* Bottom-line benefit: Average 800% ROI

Multiplying Genius [Multipliers, Liz Wisemen]

e Genius Diminishers: ‘High ROI on Politics’
» Poor leadership turns ‘enthusiasts into laggards’; ‘Outwardly submissive, inwardly rebellious’

* Psychosocial Burden — Dr. Chigwada
» Accidental diminishers
* Genius Multipliers



Behaviour: External Observation

System 2 \

TOC for
ADOPTION -
Cognitive load &
Instant Gratification

/System 1
(=

—” Fast

> 7_7,"'
) @_@ Unconscious
O

@Og Automatic
Everyday

Decisions

© 0O
Error prone
e

24

f@%[f}i

Slow

Conscious

Complex
Decisions

Reliable

(Source: researchgate.net)

The International
Bestseller

Thinkiﬁg,
Fast and Slow
[ - SR

Daniel Kahneman

LT for DIFFUSION
via Architecture &
Infrastructure
(Gradual learning,
Learn by doing,
Coaching)
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Neuroplasticity: Behaviour Internal Mechanics
Cell body-Axons-Synapses-Dendrites-Neurons

LT =
Myelination )
O /
TOC = Synapses © /

80%
&

Improvement

20% Time



Structure vis-a-vis Culture

Dynamic Equilibrium
(Continuous Exchange between the two groups)

Strong

Weak

-

Moses Trap: “When ideas advance only

Bush-Vail Balance

at the pleasure of a holy leader—rather
than the balanced exchange of ideas and feedback
between Soldiers in the field and Scientists at the
bench selecting Loonshots on merit—that is

exactly when teams and companies get trapped.”

“PARC Trap: Loonshots are ignored or actively
quashed.”

Chaos (WWIIL / AT&T) /
//\
Moses Trap
Stagnation (Inertia) -
PARC Trap <\\
Weak Strong :

Phase separation
(Separate the two groups)



System’s Thinking — Causal Logic

Research Development of an X 71 g - ’
=>
Integrated LT & TOC model Validation Structure
Pragmatist promote TOC among the to win the Mainstream Market
‘large- maJOTItY of workers ( Pragmatists sustain LT
;L—’I%_ through Diffusion
Pragmatists experience Nomodel focused on
Pragmatist
direct benefits d s TOC Transformation ADOPTION & Pragmatists LT ‘STUDY TOURS’ show
. : adopt DIFFUSION aimed at winning S
(increasingly) of the Mainstream Market institute LT benefits of long-term
applying TOC commitment
. ) e \’\
4 TOC POOGTI is a proven \ Pragmghsts pursue a reliable Pragmatists pursue /Lean Transformation (LT)\
Methodology that delivers Continuous Improvement infrastructure for the has proven architecture &
relatively Me‘}hodology that pr.0V1”des DIFFUSION of the infrastructure, built on
“instant gratification” \_ instant gratification ) transformation extensive empirical
N ~ lé# N [ ~ \_ evidence )
éﬁt(i)fzﬂ\sf? Htlrarr;sf;rnmi?;? rt;ql(lilgfs a Pragmatists must Pragmatists must DIFFUSING transformation requires
h tlcll il prov . f t'f‘ (1. N ADOPT th'e DIFFUSE the a dedicated internal Transformation
at CElvers Tistant gratiiication Transformation transformation Infrastructure (Jonah/Sensei)

ommon Objective:

Sustainable Growth
through

Behaviour-Based

Transformation

Pragmatist DIFFUSION is a
necessary for the sustainment of
Behaviour-Based Transformation

Pragmatist Adoption is a necessary
condition for Behaviour-Based
Transformation traction




Proposed Integrated LT-TOC Model

Loonshots
(True North)

Dynamic Equilibrium

Lean (Structure)
Transformation
&
(LT)
Multiply Genius

Theory of
Constraints

(TOC)

Industrial Engineering Innovation

22



Delph1 Validation

e Quantitative Consensus

* Qualitative Thematic Analysis



W 0N OO A W N

R R R R R e
b W N R O

Delph1 Study - 33 global
over 17 months

Inventor
Application
Application
Inventor
Implementation
Implementation
Implementation
Inventor
Implementation
Implementation
Implementation
Inventor
Implementation
Application
Application

USA
RSA
RSA
RSA
UK
RSA
Australia
Israel
UK
RSA
RSA
Israel
India
RSA
RSA

12 June 2024
13 June 2024
03 July 2024
04 July 2024
12 August 2024
12 August 2024
13 August 2024
14 August 2024
14 August 2024
14 August 2024
16 August 2024
21 August 2024
21 August 2024

02 September 2024
16 September 2024

TLS
LT
TOC
TOC
LT
TLS
TOC
TOC
LT
LT
TLS
TOC
TOC
TLS
TLS

30

17
30
39
20
14
42
25
10
20
30
24
14
25

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

expert panellists

Aim: to evaluate the model’s
coherence & practicality

Implementation
Implementation
Implementation
Application
Application
Application
Application
Application
Inventor
Inventor
Inventor
Implementation
Application
Application
Inventor
Application
Application
Application

RSA
RSA
RSA
Angola
RSA
RSA
RSA
RSA
USA
India
UK
RSA
RSA
RSA
RSA
RSA
RSA
RSA

18 September 2024
19 September 2024
19 September 2024
20 September 2024
25 September 2024
15 October 2024
18 October 2024
22 October 2024
23 October 2024
12 November 2024
24 February 2025
04 March 2025

12 March 2025

22 April 2025

17 April 2025

11 June 2025

05 November 2025
09 November 2025

TLS
TOC
TLS
TLS
TOC
LT
TOC
TLS
TLS
TLS
Lean
Lean
LT
LT
TLS
Lean
TLS
TLS



Expertise Duration
40 +

vears,3%

Expert Location

25

15

10 -

4%

70%

60%

50%

40%

30%

25



Expert role

Inventor — Developer /
M Author / Thought
Leader
Application Expert —
Internal Change Agent
Implementation Expert
— External Professional
Service Provider

Expertise Area

26



9 6% agreement

Quantitative validation
(Model = Coherent & Practical)




Thematic analysis identified six interlocking themes

LT & TOC are
complementary—TOC delivers quick

Sequencing: TOC-first (momentum) Adopt a hybrid, phased approach: TOC

adoption via rapid results; LT VS.' Lean-first (avoid superficial catalyses adoption; Lean embeds
gains). long-term change.

provides foundations for sustainment.

28



Thematic analysis identified six interlocking themes

LT & TOC are
complementary—TOC delivers quick

Sequencing: TOC-first (momentum) Adopt a hybrid, phased approach: TOC

: : : s. Lean-first (avoid ficial tal doption; L bed
adoption via rapid results; LT \4 (avoid superficia catalyses adoption; Lean embeds

: , : ains). long-term change.
provides foundations for sustainment. gains) c 5
Human-centric leadership, cultural ~ Balance of structure vs. flexibility;

) L . ] Leaders must multiply capabilities
alignment, and systems thinking are  Emphasis on coaching vs. systems PRy

: : while aligning culture across functions.
essential. design.
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Thematic analysis identified six interlocking themes

Theme

Complementarity &
Integration

Human-Centricity &
Systems Thinking

Pragmatic Ambiguity &
Adoption Challenges

Consensus

LT & TOC are
complementary—TOC delivers quick
adoption via rapid results; LT

provides foundations for sustainment.
Human-centric leadership, cultural

alignment, and systems thinking are
essential.

LT’s pragmatic ambiguity is a
challenge; TOC brings clarity via
focus on the constraint.

Divergence

Sequencing: TOC-first (momentum)
vs. Lean-first (avoid superficial
gains).

Balance of structure vs. flexibility;
Emphasis on coaching vs. systems
design.

LT’s flexibility: strength (tailoring)
vs. weakness (adoption risk).

Implication

Adopt a hybrid, phased approach: TOC
catalyses adoption; Lean embeds
long-term change.

Leaders must multiply capabilities
while aligning culture across functions.

* Combine TOC’s clarity with LT’s
cultural infrastructure;

* Empower internal champions.



Thematic analysis identified six interlocking themes

Theme Consensus

LT & TOC are
Complementarity & complementary—TOC delivers quick
Integration adoption via rapid results; LT

provides foundations for sustainment.

.. Human-centric leadership, cultural
Human-Centricity & , L
alignment, and systems thinking are

Systems Thinking .
essential.
: . LT’s pragmatic ambiguity is a
Pragmatic Ambiguity & B : SHY o
: challenge; TOC brings clarity via
Adoption Challenges _
focus on the constraint.
Quick Wins vs. TOC delivers immediate results;

Long Term Sustainability LT sustains and scales them.

Divergence

Sequencing: TOC-first (momentum)
vs. Lean-first (avoid superficial
gains).

Balance of structure vs. flexibility;
Emphasis on coaching vs. systems
design.

LT’s flexibility: strength (tailoring)
vs. weakness (adoption risk).

Risk of TOC gains collapsing
without LT; some believe quick wins
naturally foster adoption.

Implication

Adopt a hybrid, phased approach: TOC
catalyses adoption; Lean embeds
long-term change.

Leaders must multiply capabilities
while aligning culture across functions.

* Combine TOC’s clarity with LT’s
cultural infrastructure;

* Empower internal champions.

Sequence TOC for momentum, then
Lean Transformation for sustainment.



Thematic analysis identified six interlocking themes

Theme

Complementarity &
Integration

Human-Centricity &
Systems Thinking

Pragmatic Ambiguity &
Adoption Challenges

Quick Wins vs.
Long-Term Sustainability

Cultural & Paradigm
Shifts

Consensus

LT & TOC are
complementary—TOC delivers quick
adoption via rapid results; LT

provides foundations for sustainment.
Human-centric leadership, cultural

alignment, and systems thinking are
essential.

LT’s pragmatic ambiguity is a
challenge; TOC brings clarity via
focus on the constraint.

TOC delivers immediate results;
LT sustains and scales them.

Shift from reductionist (ROI-first) to
people-first systems thinking, is
necessary.

Divergence

Sequencing: TOC-first (momentum)
vs. Lean-first (avoid superficial
gains).

Balance of structure vs. flexibility;
Emphasis on coaching vs. systems
design.

LT’s flexibility: strength (tailoring)
vs. weakness (adoption risk).

Risk of TOC gains collapsing
without LT; some believe quick wins
naturally foster adoption.

Pace: rapid, top-driven vs. gradual,
organic change.

Implication

Adopt a hybrid, phased approach: TOC
catalyses adoption; Lean embeds
long-term change.

Leaders must multiply capabilities
while aligning culture across functions.

* Combine TOC’s clarity with LT’s
cultural infrastructure;

* Empower internal champions.

Sequence TOC for momentum, then
Lean Transformation for sustainment.

Nurture culture as carefully as technical
change; commit long-term; use early
wins to build buy-in.



Thematic analysis identified six interlocking themes

Theme

Complementarity &
Integration

Human-Centricity &
Systems Thinking

Pragmatic Ambiguity &
Adoption Challenges

Quick Wins vs.
Long-Term Sustainability

Cultural & Paradigm
Shifts

Validation & Empirical
Testing

Consensus

LT & TOC are
complementary—TOC delivers quick
adoption via rapid results; LT

provides foundations for sustainment.
Human-centric leadership, cultural

alignment, and systems thinking are
essential.

LT’s pragmatic ambiguity is a
challenge; TOC brings clarity via
focus on the constraint.

TOC delivers immediate results;
LT sustains and scales them.

Shift from reductionist (ROI-first) to
people-first systems thinking, is
necessary.

Empirical Verification is necessary.

Divergence

Sequencing: TOC-first (momentum)
vs. Lean-first (avoid superficial
gains).

Balance of structure vs. flexibility;
Emphasis on coaching vs. systems
design.

LT’s flexibility: strength (tailoring)
vs. weakness (adoption risk).

Risk of TOC gains collapsing
without LT; some believe quick wins
naturally foster adoption.

Pace: rapid, top-driven vs. gradual,
organic change.

Implement now vs. Pilot
extensively.

Implication

Adopt a hybrid, phased approach: TOC
catalyses adoption; Lean embeds
long-term change.

Leaders must multiply capabilities
while aligning culture across functions.

* Combine TOC’s clarity with LT’s
cultural infrastructure;

* Empower internal champions.

Sequence TOC for momentum, then
Lean Transformation for sustainment.

Nurture culture as carefully as technical
change; commit long-term; use early
wins to build buy-in.

Continuous testing & adaptation to
ensure real-world credibility.



Conclusion

Integrated LT-TOC Model is validated by a 96% consensus among global
experts (primary statement +96.7%), confirming theoretical coherence &

practical relevance.

The model operationalizes Covey’s 3™ Alternative approach: employ TOC
to secure early, visible results that cross the adoption chasm, then Lean
Transformation to institutionalize those gains through structure (culture),

capability & standardization.



Thank you

Questions?

Kantianism cres e .
Utilitarianism

* “Right thing to do is to perform your duty

* “Right thing to do is to produce the greatest
(‘categorical imperative’) for duty’s sake
balance of good/bad consequences for the greatest
(deontological approach)
number of people.
* Always treat people as having
» ‘Good’ = happiness, preference or other
inherent moral value (or dignity) & not as

, . desirable outcomes
objects to be used to achieve some end.

o . * Outcome is important”
* Like ideas of Ubuntu
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