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Outline of presentation
• AtlanticKETMed

• Introduction –Scalable innovation using KETs
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• Analysing / scoring the value chain

• Developing a system model

• Wrap



Introduction to the AKM consortium



Key Enabling Technologies (KETs)

Health, Demographic Change and Well Being
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The leverage effect of KETs

Developing KETs for different sectors

• Technology push: How do I get to know the new field of application ? 

• Technology pull: What is the potential for KETs in the field of application ?

Key enabling technologies have 
significant leveraging effect in 
different sectors



Part 1: Introduction
KETs & Scalable Innovation



What is innovation? 
• “To realise its full potential, an invention has to turn into something 

that works everywhere for everybody” 

This is innovation

It is an iterative process 

EverybodyNobody

Idea

Application
Innovation



How competitive is the innovation ? 

Rivalry
Bargaining 
Power of 
Suppliers

Bargaining 
Power of 
Buyers

Threat of 
Substitute
Products

Threat of 
New Entrants

On competition, Porter, 2008



What is the regional motivation for innovation? 

Context for 
Strategy & 

Rivalry

Input 
Resources

Related & 
Supporting 

Stakeholders

Demanding 
Stakeholders

1. Sophisticated & demanding 
customers.

2. Local Customer needs that 
anticipate global needs 
elsewhere

3. Unusual local specialised needs 
which are global

1. Presence of capable locally based suppliers
2. Presence of competitive related industries

Product concept

1. Local resources
1. Natural
2. Human
3. Capital

2. School Infrastructure
1. Physical
2. Administrative
3. Information
4. Scientific Technological 

3. Quality
4. Specialisation

1. Local context that encourages investment and 
sustained upgrading

2. Vigorous local competition among locally based 
rivals 

On competition, Porter, 2008



What is the product concept ?

1. Define the 
Product 
Concept

2. Identify 
Stakeholders

3. Score 
Stakeholders

4. Populate 
Scalable 

System Model

STEP 1
Define product 
Concept



Where is the potential market ?

Actual New

Products 
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New

Actual

New Markets Existing Markets 

Start here!



Scalable Innovation, Shteyn & Shtein, CRC Press

What is the System Model for the Product Concept ?
Explained in more detail later

Source Tools

Control 

Distribution channel
Function 1

Function 2

Function 3

Energy

Mass

Information
Package payloads



Progress on S-Curve linked to system model
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Adopters

LaggardsEarly 
Majority

Late 
Majority

← Synthesis of System

← Evolution of System, dominant design

← Distribution build-up, new infrastructure

← Infrastructure Efficiency



Demand Side

Technology 
Side

ProcessesMaterials Components Sub-systems

Systems PRODUCT
Concept

Applications

End User 
Products

Societal 
Challenges

Technical value chain for Product



Competitiveness reflected in product’s value chain

Product

“Rival Products”

Technology

“Bargaining power of 
technology suppliers”

Application

“Bargaining power
of buyers”

New entrants

Substitutes

“Substitute Products”

“New products”

“Product stakeholders”

Stakeholder
Assessment 
Activity?
Related?
Conflicted?
Engageable ?

Technology 
Readiness Assessment
Which TRL describes 
the product offering and 
proposition of stakeholders ?



Demand Side is the Primary Focus

PRODUCT Applications

End User 
Products

Societal 
Challenges

Technical Value Chain for a product

PRODUCT
Concept

Applications

End User 
Products

Societal 
Challenges



Part 2: 
What is the application of the product ?

Identifying the stakeholders



Demand Tree for the Product



Example: Lidar

PRODUCT

Application



Example: Lidar

PRODUCT

Application

Entries become 
Keywords/Key Phrases used 
to identify Stakeholders



STEP 2
Identify 
Stakeholders

1. Define the 
Product 
Concept

2. Identify 
Stakeholders

3. Score 
Stakeholders

4. Populate 
Scalable 

System Model



Mapping the Stakeholders

• Stakeholders are essential to realise the 
potential of the product in the market

• The technical value chain can help to map 
stakeholders in relation to the product



Identify the Stakeholders

• Who are the stakeholders?
• Global – Preferred, but how to select ? 

• Regional – good but how to restrict ?

• Local – most likely already known

• Target regional stakeholders in the 
desired sector/s



Regional & Sectoral Targeting using Industry Clusters

• Start with Clusters – Engagability, Relevance, Region Specific
Cluster Observatory, European Secretariat for Cluster Analysis 

• E.g. For Lidar: Automotive, Green Energy, Security, Marine …
• Region =Europe – Concentrate on local companies

• Extract URL of cluster members - Use free online tools:
• Note Parse – Extracts hyperlinks from Text

• Link Grabber – Plugin Extracts links from webpages

• Copy All URLs – Plugin Converts open Tabs to list of Hyperlinks

• Add other relevant databases of enterprise URLs

http://www.clusterobservatory.eu/index.html
https://www.cluster-analysis.org/
http://www.noteparse.com/
https://chrome.google.com/webstore/detail/link-grabber/caodelkhipncidmoebgbbeemedohcdma
https://chrome.google.com/webstore/detail/copy-all-urls/djdmadneanknadilpjiknlnanaolmbfk?hl=en


Regional & Sectoral Targeting: Industry Clusters

• European Secretariat for Cluster Analysis
• 24 Gold level clusters in France



Regional & Sectoral Targeting: Industry Clusters

• Cluster Observatory
• 41 Sectors throughout Europe 



Regional & Sectoral Targeting: Custom Search Engines

• Software solutions: google, Yacy
• Build a search engine that only looks at specific websites

• Crawl the web and download & index the websites of the target 
companies
• Current search engine has 1.7 Million documents indexed across ~10,000 

websites



Regional & Sectoral Targeting: Custom Search Engines



Example: Lidar

PRODUCT

Application

Entries become 
Keywords/Key Phrases to 
identify Stakeholders



Identify the Stakeholders
Use value chain terms in the Custom Search Engine



Managing the Stakeholders

• Spreadsheet tool to organise and score the stakeholders
• Each level of the value chain has a page

• Product:



Managing the stakeholders

• Spreadsheet tool to organise and score the stakeholders
• Each level of the value chain has a page

• Application:



Managing the stakeholders

• Start at the Product level
• Identify potential stakeholders in the CSE who are direct competitors: 

Substitutes, rivals, etc.

• Aids in understanding the market and positioning the value propositions



Product Concept
e.g. Diagnostic device

Downstream 
Stakeholder 

e.g. Doctor’s Surgeries

The specific value proposition is core to stakeholder – stakeholder interactions 
and is easily generated for a relevant Stakeholder

What is the value to the doctor? 
(in words)

If the Value Proposition is weak or difficult to define then they are not a Stakeholder.
Multiple points of Value are ok and should be captured in the Value Proposition.

Demand Side Value Proposition
Is the product concept relevant to the stakeholder?



The specific value proposition is core to stakeholder – stakeholder interactions 
and is easily generated for a relevant Stakeholder

If the Value Proposition to the doctor is weak or difficult to define then they are not a 
Stakeholder.
Multiple points of value should be captured in the Value Proposition.

Value Proposition
Capture in the spreadsheet tool



Part 3: Scoring 
the Value Chain



The value proposition connects stakeholders

Product Concept Stakeholder

We score the specific value proposition!
Technology side

Demand side

Value to the Stakeholder? 

How do the different stakeholders add value to the product concept ?  



Value chain analysis

1. Define the 
Product 
Concept

2. Identify 
Stakeholders

3. Score 
Stakeholders

4. Populate 
Scalable 

System Model

STEP 3
Scoring the value 
proposition that 
connects stakeholders



Scoring the stakeholders 

• Stakeholder Basics:
• Related Activity? 

• Is the stakeholder aligned with the enterprise ?

• Will stakeholder growth and development help SME and vice versa?

• Conflicted?
• Involved with competition? Likely to usurp enterprise themselves?

• Engageable?
• Easy path to working relationship – Partner company, Cluster Member, or no connection

• Working Relationship?
• Existing connection are most easily leveraged



Assessing technology readiness of value proposition
TRL Definition Description Yes /No

9 – Proven
Actual system operated over full range ? System operated in final form, full range 

operation conditions ?

8 - Qualified
Actual system completed & qualified through 
test  & demonstration ?

Technology proven to work  in its final form. 
End of true system development ?

7 – Demo operational
environment

Full-scale, prototype system in relevant 
environment ?

Actual prototype full scale system.
Demonstrated in relevant environment ?

6 – Demo in relevant 
environment

Pilot engineering scale system validated in 
relevant environment ?

Prototype beyond lab-scale, tested relevant 
environment, high demo readiness?

5 – Validated in relevant 
environment 

Laboratory scale system, concept validated in 
relevant environment ?

Technology components integrated in system  
that matches final application in almost all 
respects. High fidelity system, simulated 
environment?

4 – Validated in laboratory
Component & or system validation in 
laboratory environment ?

Basic components integrated. Low fidelity 
system. Ad hoc testing on range of simulants?

3 – Proof of concept
Analytical & experimental critical function –
proof of concept?

Active research & development initiated?

2 – Concept formulated
Technology level formulated? Basic principles observed. Applications 

speculative. No proof  analysis. Analytical ex ?

1 – Basic principle observed
Basic principles observed & reported ? Translation of scientific research to applied 

R&D. Study of technologies basic properties? • Score
• Highly  for high TRL on technology side

• Highly for mid to high TRL on demand



Assessing the Innovation Potential -technology

• Score
• 0, not suddenly possible

• 1, recently possible

• 2, just possible

41

• How much is the technology suddenly possible ?



• Score
• 0, no

• 1, some capacity

• 2, Yes

42

• Does the enterprise have the resources to prototype and develop 
concept ?

Assessing the Innovation Potential -technology



43

• Does the stakeholder have sufficient expertise to exploit the 
Product?

• Score
• 0, no

• 1, Some expertise

• 2, Yes

Assessing the Innovation Potential -technology



• Score 
• 0, at base or top

• 1, midway

• 2, above base

44

• Where is the technology on the S-Curve?

Assessing the Innovation Potential -technology



• Score
• 0, not desperately needed

• 1, somewhat desperately needed

• 2, yes desperately

45

• Is the innovation desperately needed?

Assessing the Innovation Potential -Market



• Score
• 0, not accessible

• 1, somewhat accessible

• 2, yes accessible

46

• How accessible is the market that exists for the proposed 
development ? 

Assessing the Innovation Potential -Market



• Score
• 0, not available

• 1, somewhat available

• 2, yes available

47

• How readily available are a creative crowd of first adopters?

Assessing the Innovation Potential -Market



• Score
• 0, not accessible

• 1, somewhat accessible

• 2, yes accessible

48

• How accessible are markets of a multitude?

Assessing the Innovation Potential -Market



Demonstration of Scoring



Demonstration of Scoring



Demonstration of Scoring



Demonstration of Scoring



Impact of scoring

• Identifies most 
relevant stakeholders

• Identifies most 
important sectors for 
application



STEP 4
Consider the 
system model

1. Define the 
Product 
Concept

2. Identify 
Stakeholders

3. Score 
Stakeholders

4. Populate 
Scalable 

System Model



Mature model of essential elements for scalability

Reference
1 Scalable Innovation, Shteyn & Shtein, CRC Press

Defining the Product: the System Model

Source(s) Tool(s)

Control

Distribution

Packaged Payloads



The System Model
• Market = Goods and Services Trade = Mass, 

Energy, Information Exchange

• Mass, Energy, Information originates at ‘Source’
(exchangeable format)

• Mass, Energy, Information used/transformed at ‘Tool’
(useable format)

• Mass, Energy, Information travel (Space or Time) via 
‘Distribution’

• Mass, Energy, Information formatted for use by Tool is 
‘Packaged Payload’

• Mass, Energy, Information interactions ensured by 
‘Control’



The System Model:

• ‘Tool’ = Meaningful output of the System

• ‘Source’ = Essential elements for the operation 
of the Product 

• ‘Distribution’ = Pathway between essential 
element and product

• ‘Packaged Payload’ = Essential element in 
format that product can use,

• ‘Control’ = Controls essential element and 
product interaction, defines user experience

• ‘Interface’= Points where mass, energy and 
information connect between the elements 



Generators Light Bulb

Light Switch

Electrical Grid

Electricity

System Model: Example 1, Light Bulb

Electricity

Tool = Meaningful 
output of the System 
= Light!

Control

Distribution of electrical 
power via Packaged 
Payloads

Sources (of Electricity)

Interface (Sockets)



System Model: Example 2, iPhone

Developers/ Users/Advertisers iPhone

App Store/iTunes

Internet/mobile  cells

Information: audio, video, apps, maps

Tool = Meaningful 
output of the System 
= Information!

Control

Distribution of Information 
via Packaged Payloads

Sources (of Information)

Interface (Wifi)



System Model: Example 3, Automobile

Engines, Electric motors Car

Steering Wheel

Drivetrain: cv transaxle, 
wheels

Torque, electricity

Tool = Meaningful 
output of the System 
= Transport!

Control

Distribution of Power via 
Packaged Payloads

Sources (of Power)

Interface
(mechanical 
Linkage)



System Model: Example 4, Internal Combustion 
Engine (Systems are not independent)

Petrol, Diesel Engine

Throttle body, 
Injection, Carburettor

Fuel System: Pump, lines, 
Filter

Pure Fuel @ Specific Pressure and volume

Tool = Meaningful 
output of the System 
= Torque!

Control

Distribution of 
Petrol/Diesel via Packaged 
Payloads

Sources (of Combustion)

Interface (Throttle 
body, Injection, 
Carburettor)



System Model: The Product Light Based range 
measurement (LIDAR)

Tools = Meaningful 
outputs of the System 
= Smart Transit

Control

Distribution of Sources via 
Packaged Payloads

Sources
(Materials & Data)

Ion exchange resin

hydrogel material

Agri Lidar

Airborne 

Lidar

industrial 

Lidar

Automotive 

Lidar

Location 

Tracker

Scanner 

& Optics

Laser 

Source

Sensor 

Signals

Tool/s

Internal

Internal, Connected Car

data interrogation, maps, Artificial Intelligence, 
etc

Bosch



System Model: The Product Light Based 
range measurement (LIDAR)

Tools = Meaningful 
outputs of the System 
= Smart Transit

Control

Distribution of Sources via 
Packaged Payloads

Sources
(Materials & Data)

Leosphere

DeTect, Inc

Agri Lidar

Airborne 

Lidar

industrial 

Lidar

Automotive 

Lidar

Location 

Tracker

Scanner 

& Optics

Laser 

Source

Sensor 

Signals

Tool/s

Internal

Internal, Connected Car

data interrogation, maps, Artificial Intelligence, 
etc

Bosch

ZTE

Leica Geosystems

Matrix Vision

Fareco

Renishaw

Applus+ IDIADA

Gaussin

….

….

….

Cisco Keopsys

Smartcar incThales

Dassault
Systèmes

Volvo Valeo

IBM
Cadence

Gaussin
Daimler



Model of essential Elements for future scalability

Reference
1 Scalable Innovation, Shteyn & Shtein, CRC Press

System Model enables S curve growth

Place highly ranked Stakeholders into the System Model
Provide as many options as possible

Are there Gaps? How do we fill them?
Exercise is an effective form of debriefing 
and sets the SME up to exploit results



Results of Value Chain Analysis 

• Comprehensive list of scored stakeholders

• Niche applications identified

• Prioritised application fields

• Concept for scalable innovation

• Revised product concept 



Impact value chain analysis

• Early Stage Assessment of new product concept

• High Tech enterprise gets to know the new field of 
application

• Determine the value of the product concept in the new 
field of application.

• Direction for future R&D activities by the enterprise

• Well developed System Model suited or Scalable 
Growth

• Populated pathway to Market

1. Define the 
Product 
Concept

2. Identify 
Stakeholders

3. Score 
Stakeholders

4. Populate 
System Model



Wrap up: Context of AtlanticKETMed
• Establishing a Transnational Advanced Pilot Manufacturing Ecosystem 

for Future Biomedical Products
• Exploiting the leveraging factor of Key Enabling Technologies (KETs)

• New product concepts in medical technologies

Stakeholder 
Mapping on 

Transnational  
Value Chain

Innovation 
audits for SMEs

Value Chain 
Analysis

Development of 
KET Procedures 

Transnational 
Case Studies 

Training & Webinars

Future 
Opportunities 



Atlantic KET Med Deliverables

 Supporting Businesses using KETs in Med Tech:
 50 innovation audits

 25 company specific value chain analyses supporting new products

 New training and expertise in KETs, Industrie4.0, and Scalable Innovation, 

 Hot Desks

 Access procedures for 25 separate processes in the pilot ecosystem will be developed

 5 case studies to demonstrate opportunities for pilot manufacturing ecosystem – targeting a product to market 
by project end + 1yr

 Supporting Atlantic Area Regions for Pilot Manufacturing using KETs in Med Tech:
 Education Policy

 Improved Access to pilot infrastructure

 Identification of missing/under-utilized technical resources

 Improving competitiveness of companies in region

 Build lasting cooperation between key players
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In summary

• Atlantic KET Med provides
• Soft skill development for SMEs

• Example given for value chain analysis

• Technical development opportunities for SMEs

• Commercial prototyping for SMEs

• Register on the website for more information at www.atlantic-ketmed.eu

• Acknowledgement 

http://www.atlantic-ketmed.eu/

