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Topics 

• Introduction to roadmapping 

 

• Roadmapping case studies 



Subcarrier function 

1982    1983    1984    1985    1986    1987    1988    1989    1990    1991 Year 

Tuning Push button Push button - Synthesizers Touch pad - Synthesizers Voice actuated 

Selectivity Ceramic resonators SAWs Digital signal processors 

Stereo Paging Data Maps 

IC technology Linear 5u CMOS 3u CMOS 1u CMOS 

Display LEDs Liquid crystal Fluorescence 

Vehicular LAN Single wire Glass fibre 

Digital modulation 500 kHz bandwidth 

PRODUCTS 

RECEIVER 1 RECEIVER 2 RECEIVER 3 NEXT GENERATION FUTURE GENERATION 

Stereo Plus:  
  
Scan  
  
Seek 

Plus:  
  
Personal  
paging 

Plus:  
  

Stock market  
Road information  
Remote  
amplifiers  
Remote controls 

A NEW SERVICE  
  
  

Super Hi Fi  
  

Local maps 

Source: Willyard & McClees, 1987 

Motorola Roadmap Matrix (1980s) 
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Why? 

Roadmap framework 

(Supports integrated and aligned 

strategic and innovation planning) 

Key questions: 2) Where are  

    we now? 

3) How can we  

    get there? 

1) Where do we 

    want to go? 

Typical 

viewpoints  

 

commercial & 

strategic 

perspectives 

Design, 

development & 

production 

perspectives 

Technology & 

research 

perspectives 

Structured visualisation of strategy supports 

communication and alignment 



Process funnel (e.g. strategy, new product development) 

Requirements fluid 

Concepts fuzzy 

Many unknowns 

Many options 

Many assumptions 

Few constraints 

Scenarios 

Requirements clear, stable 

Concepts clear, stable 

Fewer unknowns, risks understood 

Fewer options, greater constraints 
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Effort 

Time 

Divergent process Convergent process 

Explore Shape Plan Implement 

Market-Technology, Summary-Detail 

Iteration 

Roadmaps provide a consistent framework throughout the 

strategic planning / innovation process 



Market 

Business 
 

Product 

Service 

System 
 

Technology 

Resources 

Innovation 

System 

 Structure 

  (taxonomy) 

 Scaleable 

  (hierarchy) 

Portfolio 

Scenario 

STEEPI 
(Social, Technological,  

Economic, Environmental, 

Political, Infrastructural 

Trends & Drivers) 

Linking 

grids 

SWOT  
(Strengths, 

Weaknesses, 

Opportunities, 

Threats) 

Porter’s  

Five Forces 

Valuation 

Balanced  

scorecard 

Foresight 

Technology Intelligence 

t 

A platform for integrated strategy toolkits 



Typical roadmapping workshop activities 

(Breadth & Depth) 



Interface 

managers 

BU General 

manager 

Central 

Research 

Group 

(Europe) 

BU 1 

(Europe Region 1, 

  Category A) 

BU 2 

(Europe Region 2, 

  Category C) 

BU General 

manager 

BU 5 

(Europe Region 2, 

  Category A) 

BU General 

manager 

BU 4 

(USA, 

  Category C) 

BU General 

manager 

BU 3 

(USA, 

  Category B) 

BU General 

manager 

Roadmapping used to 

align R&D portfolio 

with business unit 

innovation strategy 

Example - Aligning central R&D with business 

innovation in global packaging firm 



120 page roadmap 

document & 

detailed graphics 

Design workshop 

Dr Clive Kerr 

civk2@cam.ac.uk 

Communication roadmap design process 

Communication 

roadmap 

EU Graphene Flagship 

Bonaccorso et. al., 2012  
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Finding a strategic direction for technology at GKN 

• GKN is a tier 1 supplier of engineered products to OEMs in (largely) the 

automotive and aerospace sectors, employing 40,000 employees, with 

manufacturing operations in around 30 countries, and an annual turnover of 

around £4 billion (2008) 

• Dedicated R&D centres embedded in each of the main businesses (Driveline, 

Aerospace, Off-Highway and Powder Metallurgy) 

• How to develop a sustainable longer term strategy for technology, and to co-

ordinate technology development across the business? 

•  Two-day multi-Divisional roadmapping workshop 

involving more than 60 participants, linked to 

GKN technology conference, to develop 

Divisional and Corporate roadmaps, focusing on 

innovation opportunities, feeding into business 

strategy process 

 

•  Follow on ‘white space’ workshop focussing on 

radical innovation 
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Roadmapping process - integrated toolset 



“While roadmapping has proven itself to be a powerful and flexible 

technique for strategic planning and innovation, a principle benefit is 

the communication that is engendered, both during the 

development of the roadmap and afterwards.” 

 

“The “hands-on” nature of the workshop-based process is a key 

feature, where the group is responsible for building a common visual 

representation of their strategic context, issues, goals and plans.”  

 

“Roadmaps can be used as a common reference point and 

language to support the ongoing dialogue that is essential for effective 

innovation and strategy development and implementation.” 

What did GKN say afterwards? 



Route mapping to support TSAG planning for the 30 year vision  
 

 

 

 

 

Technology Strategy for a sector 

- Routemap to support the 30 year Rail Technical Strategy 



30 year aspirational ‘stretch 

targets’: 

• Customer – reduction in 

dissatisfaction by 90% 

• Cost – halving the cost of 

running the railway 

• Capacity – doubling the 

capacity where required 

• Carbon – reducing carbon in 

line with Government policy 

(50% by 2050) 

Routemap to support the 30 year Rail Technical Strategy 



Application

Current Short term Medium term Long term Capacity Carbon Customer Cost

2008 2015 2025 2038

2.1 Robust Rail Network - Eliminate S.P. of F. TRL 1              Basic principles observed and reported.TRL 9              Actual Technology system qualified through successful mission operations.20%                Applied and impacting 20% of rail miles100%              Applied and impacting 100% of rail miles7.00% 3.50% 2.00% 5.00%

2.2 Traffic Management Layer TRL 6              Technology system/subsystem model or prototype demonstration in a relevant environment.33%                Applied and impacting 33% of rail miles50%                Applied and impacting 50% of rail miles75%                Applied and impacting 75% of rail miles4.00% 5.00% 1.00% 2.00%

2.3 High Capacity Trains TRL 9              Actual Technology system qualified through successful mission operations.10%                Applied and impacting 10% of rail miles33%                Applied and impacting 33% of rail miles50%                Applied and impacting 50% of rail miles20.00% 10.00% 0.00% -10.00%

2.4 System Modelling (Capacity) TRL 6              Technology system/subsystem model or prototype demonstration in a relevant environment.33%                Applied and impacting 33% of rail miles50%                Applied and impacting 50% of rail miles75%                Applied and impacting 75% of rail miles10.00% 0.00% 2.00% 3.50%

2.5 Adapting to Extreme Weather due to Climate Change TRL 2              Technology concept and/or application formulated.TRL 9              Actual Technology system qualified through successful mission operations.33%                Applied and impacting 33% of rail miles100%              Applied and impacting 100% of rail miles1.00% 0.00% 0.40% 2.00%

2.6 24 / 7 Railway TRL 8              Actual Technology system completed and qualified through test and demonstration.33%                Applied and impacting 33% of rail miles50%                Applied and impacting 50% of rail miles50%                Applied and impacting 50% of rail miles4.00% -3.50% 2.00% 1.00%

2.7 Yield Management TRL 6              Technology system/subsystem model or prototype demonstration in a relevant environment.5%                  Applied and impacting 5% of rail miles10%                Applied and impacting 10% of rail miles20%                Applied and impacting 20% of rail miles7.00% 0.00% 1.00% 0.00%

2.8 Condition Monitoring TRL 7              Technology system prototype demonstration in an operational environment.33%                Applied and impacting 33% of rail miles50%                Applied and impacting 50% of rail miles75%                Applied and impacting 75% of rail miles1.00% 0.00% 4.00% 3.50%

TRL / Deployment 4C Impact

Total impact of all 8 Prioritised Applications as % of full '4C' Target
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Example of an application impact summary



What happened next in UK Rail? 

 

£16.7m Rail 

Innovation Fund 

 



Industrial Strategy for an Industry sector 

- AA2020 Australian Automotive Roadmap 

Urgent need for Roadmap 

$1.3 billion Green Car Innovation Fund  

Identification of Partners 

AA2020 Programme 



Process, Participation & Outputs 
220 Participants from 160 organisations 

included:  

• vehicle producers, 

• automotive suppliers,  

• research organisations,  

• relevant non-automotive companies,  

• government officials  

• and other stakeholder groups. 



AA2020 – Process 

 

Opportunity 

Develop high capacity, low cost, on-vehicle CNG storage tanks. 

 

 Potential Benefit – The Triple Bottom Line 

Profit  There is a potential for this technology to enable the wider adoption of CNG in 
passenger vehicle (a market that is currently very small). 

 CNG powered vehicles are more widely available in other markets (with millions 
currently in service). This forms a large and growing potential export market 
for tanks with increased capacity and flexibility, lower cost and lower weight.  

People  Local development and manufacture of revolutionary CNG tank technology will 
lead to employment opportunities – especially if an export market can be 
established. 

 CNG is a local resource, so exploiting it in Australia will benefit local people. 
Additionally, these tanks are likely to incorporate lightweight metals, exploiting 
Australian resources. 

Planet  As an enabling technology for the widespread adoption of CNG fuelled vehicles, 
the technology represents a potential 25% reduction in CO2 emissions when 
compared to a conventional petrol vehicle. 

 

Australian Capability to Deliver  

Current Capabilities Actions to Plug Gaps 

Auto Supply Base  There is current capability for the 
manufacture of LPG tanks in the 
automotive industry. 

 Using existing expertise, this 
capability could be adapted to suit 
the manufacture of CNG equipment. 

 An opportunity exists for the 
combination of lightweight, 
conformable tanks with low 
pressure, adsorbent-based CNG 
storage. 

 Demand for this technology will be 
driven by the global perspective. 

 The global perspective demands 
harmonisation of (or compliance 
with) all recognised design 
standards for installation and 
service. 

Non-Auto Supply 
Base 

 Low cost, lightweight tank materials 
and techniques can be transferred 
from expertise gained in other 
industries. 

 A design and material performance 
specification must be set to 
determine where knowledge from 
outside the automotive industry can 
be applied. 

Science Base  The science and research industry is 
already equipped to examine the 
development of appropriate 
adsorbents for CNG storage. 

 Tradeoffs between quality, cost and 
performance of adsorbent 
technologies will need to be 
investigated. 

Other     

Actions: Policy & 
Funding 

   Green car funding availability for 
research and development  
programs. 

Actions: Skills & 
Infrastructure 

 Knowledge and capability to train 
the public about the misconceptions 

  
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“The AA2020 Roadmap has changed the way we perceive the 

Australian automotive industry. It has provided a vital context in 

which to understand and pursue opportunities for our technology 

in the automotive market.” Anthony Kongats – CEO, CAP-XX 

 

“The Automotive Australia 2020 Roadmap charts the industry’s 

capabilities, needs, commercial potential, and opportunities for 

expansion over the next decade and beyond. Over 220 people from 

160 organisations contributed to creating the roadmap, delivering 

strong industry support for the directions suggested by the 

roadmap, and an eagerness to be involved in its implementation - to 

build competitive advantage wherever we can.” Senator Kim Carr -  

Minister for Innovation, Industry, Science and Research 

What did Stakeholders say afterwards? 



Common themes 

• Complex situations 

• Multiple Stakeholders 

• Need to: 

   Identify key issues / opportunities / challenges 

    Prioritise importance / Asses Impact 

     Test against uncertain future scenarios 

          Develop action plans 

              Build consensus & Buy-in 

• Outputs: 

– All of the above 

– ...plus sense of ownership and momentum  Action 

I found the workshop 
stimulating 

I enjoyed the 
workshop

I enjoyed the workshop

5. Strongly Agree

4. Agree

3. No comment

2. Disagree

1. Strongly Disagree

I found my participation 
worthwhile

I feel I have contributed 
to the workshop

The workshop provides 
useful insights



The Robotics & Autonomous Systems Special Interest 

Group (RAS SIG) was set up in response to a Ministerial 

roundtable workshop hosted by David Willetts MP. One of 

the key objectives of the SIG is to develop a strategic 

roadmap with input from all stakeholder groups. This 

roadmap will identify key global value creation 

opportunities that will be either directly delivered or 

critically enabled through the application of RAS and 

identify necessary innovation and other enablers required 

to deliver these. 

Stop Press! 



Further information 
 

Research collaboration opportunities 

Robert Phaal 

rp108@cam.ac.uk 

+44 (0)1223 765824 

 

Education and consultancy services 

Dominic Oughton 

do251@cam.ac.uk 

+44 (0)7778 873512 

Nick Mann 

nm402@cam.ac.uk 

+44 (0)1223 748263 


