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Abstract

In this presentation, we show the process of constructing a roadmap. The Dutch
energy system is taken as an example.

Distribution

This article or presentation is written as part of the Gaudí project. The Gaudí project
philosophy is to improve by obtaining frequent feedback. Frequent feedback is pursued by an
open creation process. This document is published as intermediate or nearly mature version
to get feedback. Further distribution is allowed as long as the document remains complete
and unchanged.
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generation III nuclear reactors
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offshore wind

2.5 GW
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1
INCOSE lecture 21-3-23 Prof. Dr. Wim Turkenburg

2
https://windopzee.nl/onderwerpen/wind-zee/waar/

3
https://open.overheid.nl/documenten/ronl-

7438902539596226b438ef329f782cf1a8a05aee/pdf
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documenten/rapporten/2022/09/30/monitor-zon-pv-2022-in-

nederland/Monitor+Zon-PV+2022.pdf
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Roadmap Energy System The Netherlands Author: G. Muller, heavily using Turkenburg 2023
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CROADroadmap Version 0.3, 23 April 2023
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NL Nuclear reactor
1

1.6 GWe, 12.5 TWh

12-15 G€ (*2 or *8)

Colophon

This work is using a lot of information from the presentation that

Prof. Dr. Wim C. Turkenburg

gave at INCOSE on March 21 2023 in Eindhoven for INCOSE-NL.

The affiliations of Prof. Dr. Wim C. Turkenburg are

Copernicus Instituut voor Duurzame Ontwikkeling ,Universiteit Utrecht

Wim Turkenburg Energy and Environmental Consultancy, Amsterdam
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Initial Roadmap for a sustainable Best Author: Gerrit Muller, contributions from Laura Elvebakk & many Best Duurzaam volunteers BDRA3initialRoadmapBest Version 0.7, May 8, 2019
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Simplified process view

strategy
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product creation
process

customer oriented (sales,
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people, process and technology
management process
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Tension between processes
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Platform strategy adds one layer
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CAFCR Framework for Architecting

Customer

What

Customer

How

Product

What

Product

How

What does Customer need

 in Product and Why?

drives, justifies, needs

enables, supports

Customer

objectives

Application Functional Conceptual Realization
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Integrating CAFCR

Customer
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Use CAFCR Recursively

OEM customer

OEM suppliers

customers

suppliers to OEM

subsuppliers

ASML, AMAT, KLA

TSMC, Samsung, Intel, Micron

Zeiss, Trumpf, VDL 

Apple, Dell, Tesla, Samsung
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Roadmapping How To
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From Ideas to Communicatable Roadmaps

Share domain understanding market, applications,stakeholders

Formulate initial strategy mission, vision

Gather data and synthesize roadmap

Package roadmap for target groups

A3 data and roadmap

(over) simplify
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Build Shared Domain Understanding

Use a few half to full day workshops to explore the domain and map it.

Potential tools:

· Systems Oriented Design https://systemsorienteddesign.net/, using

· Gigamapping

https://systemsorienteddesign.net/how-to-gigamap/ and

· ZIP analysis (Zoom-Innovation-Potential)

https://systemsorienteddesign.net/zip-analysis/

· CAFCR analysis https://gaudisite.nl/ArchitecturalReasoningBook.pdf
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Result of 3-day CAFCR Workshop
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The Roadmap Integrates Five Views
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From generic mission to factual roadmap
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Products
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estimates
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Example of Data Gathering Sustainability Roadmap

STRSroadmapA3s
Best Duurzaam A3s

to Support the Roadmap Creation 
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From Market, Product, Technology to People, Process

system 2003 2004 2005 2006 2007
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maintenance

total
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2 3 5 10 20
3 5 6 8 10
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40 50 50 55 55
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Granularity of Roadmap Material

Single pageTop-level

roadmap
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Supporting
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Document
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part of many presentations
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Package Roadmap for Target Groups
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heating plan:

many options, we know too little

Electrification, higher efficiency, and reduction -> 3* less energy

Solar may 

provide about ½ 

of need 

acceptance

support base

shortage of 

installers

facilitate

stimulate

reliable, predictable

regulate

mandate

insulation

demolition
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Summary
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Summary of strategy process
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Summary of role in business

strategy process

customer

product creation
process

customer oriented 
(sales,

service, production) 

process

people, process and 

technology
management process

roadmap plan
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empowerment

empowerment

context, overview

focus, context, overview

context, overview
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More Information

Cambridge Roadmapping by Rob Phaal

http://www.cambridgeroadmapping.net/

Gaudisite Roadmapping Module

https://gaudisite.nl/ModuleRoadmappingPaper.pdf

Applying Roadmapping and Conceptual Modeling to the Energy 

Transition: A Local Case Study by Gerrit Muller

https://www.mdpi.com/2071-1050/13/7/3683/pdf
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The Architecture Captures the Rationale

customer value 

proposition

business

proposition

system

requirements

design and 

technology

 drives 

 driv
es 

 drives 

~5 customer

key drivers

~5 business &

life cycle

key drivers

~10 key

performance

parameters

~10 key

design and

technology

choices

Systems Engineering: Fitness-For-Purpose

Achieving customer and business key drivers

via key performance parameters of system

based on technical expertise

enabling
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Creation or Update of Roadmap in Burst Mode

Market

Products

Market

Products

Techno-
logy

People

Process

Shared
Roadmap

Techno-
logy

People

Process Process

People

Market

Products

Techno-
logy

2 weeks to digest
and prepare

2 weeks to digest
and prepare

preparation
by expert

teams

Collective
meeting
ca 2 days

Collective
meeting
ca 2 days

Collective
meeting
ca 2 days
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From Roadmap to Detailed Plans

Q1 

delta

Q1Q2 Q3 Q4 Q1 Q2 Q3 Q4

Q2 

delta

Q3 

delta

Q1 

delta

201X 201Y

business plan:

budget & allocation

detailed

planning

roadmapping
Policy

and Planning

Process

Product Creation

Process
market

events

tech hurdle tech hurdle
tech hurdle

roadmap n
roadmap n + 1

budget budget

market

events
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3-Tier Approach

roadmap

detailed plan

budget

5 years

1 year

1 mnth-1yr

horizon update

1 year

3 months

1 day-1 mnth

scope type

portfolio

program

program or activity

vision

commitment

control means
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