
Data keeps growing

Expertise keeps shrinking 

Headcount vs Capabilities

Curves of seniority

New reality

#InformationPoor
#DataRich

Operational Insight

isnotequalto
#HeadCount

#SkillCount



The experts that built our systems

are walking out the door…

Retirement Turn Over Industry 4.0Policies

Silver 
Tsunami

Employee 
Mobility

New 
technologies

Compliance
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Programmers Front Line

HumanMachine

Hidden
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4 Plant Personas



Black Box Expert Advice

HumanMachine

Hidden

Results DocumentsVisual

Shopfloor visualisations



Analog shopfloor visualisations

Whiteboards

Documents

Results
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Content
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Consistency Culture

What? How? When?

Knowledge

Skill

L E A D
E R S



Standardize Do Plan

Act Check Act

operations improvements
Reduce variation Raise the bar

leadershipStandard work Standardized work



Every improvement

 adds complexity

  and compliance

   multiplies it 



Capability Building

Skill Cards

One Point Lessons



Stop relying on experts to teach

Make expertise flow in operations



DIGITAL

Standard Work

Leadership Standard Work
Learning 

discipline

Standardized Work
System 

discipline

Standard Work
Process 

discipline

System integrations AmplifierDIGITAL USER EXPERIENCE

Content

Culture

Consistency

Coherence
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The plant collective memory
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Model Context 
Protocol

Inverted digital 
twin

HumanMachine

Hidden

Dashboards Large Language 
ModelsVisual

Plant Collective Memory

PDCA SDCA

SDCA PDCA

Headless

Event driven

Open broker



Plant Collective Memory



A unified interface…

…standalone applications

OR



But I have an app for that…

1

2

3

4

Apps don’t have integrated workflows

Apps use common components consistently

☞ Apps can build digital walls

☞ Apps can require long training time

Apps are user-centric (no equipment nor product structure)

☞ Apps can results in duplicate admin

Apps thrive on WiFi/Mobile networks
☞ Apps can break security protocols



Motivation

LOW HIGH(Cap)ability

HIGH

LOW

Trigger fails.No action…

ACTION!
Execution Knowledge 

retention

Time

100%

0%

2 Psychology lessons



Motivation

LOW HIGH(Cap)ability

HIGH

LOW

ACTION!
Execution

Initial learning moment
Focus on content iso layout

Human Centric Manufacturing



Front Line Teams / Operations

Unified interface

API UNS

HRIS 
(&LMS)

QMS 
(&DMS)

ERP SMS

HR SC EHS QA

WMS

PLM

SCM

LIMS CMMSMES PERFORMANCE

LAB AUT OPS MAINT

Frontline teams focus on content



Frontline teams focus on content

FLT Operational Quality

Parameters
Line 

clearance
Leadership Compliance Safety



Operating model

Manufacturing System

Management System

Work System

Operating System

Standardization System

Efficiency program / Lean program / TPM / IWS / TQM / TPS / 



Output from Plant Collective Memory



The inverted 

digital twin
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Leveraging all employees
(Total Employee Involvement)



But they can always give feedback 

1

2

3

Processes take longer in reality than intended

Closed information by default

☞ Motivated employees will go extra mile

☞ Heavy effort for single improvement

Conversations need to be planned

☞ Frontline teams work in shifts...



Inverted digital twin

Comments in

digital logbook

Suggestions on

formal documents

Human PDCA



Inputs for Plant Collective Memory



Plant        

Collective 

Memory
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Interface

Inverted

Digital twin

MCP LLM

UNS MQTT

Dashboards

Leaderhsip 

Standard Work

Standard Work

Standardized 

Work

Versioned

Intelligence

SDCA
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Execution
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SDCA PDCA

operations improvements

Unified Interface Inverted Digital twin

Standard Work Standardized work

Plant Collective Memory

Leadership Standard Work



Future is hybrid

Future is supported

Future is human
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