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Different perspectivesé



Define the problem

Å What do people want to know?

Å What does success look like?

Å You have to know what is possible

Å You have to steer people towards asking something you 

can answer



Socialize the problem

Å Share ownership of the issue

Å Consult widely

Å Debate

Å Be aware of the counter-argument



Align incentives

Å Social Impact vs Academic Impact  = PROBLEM

Å Look for reputational incentives
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Scenario analysis of future society

F̧orecasting scenario
üSolving current issues

B̧ackcasting scenario
üChasing the visions

Energy system innovation
Å Renewable resources
Å Resource procurement
Å Security
Å Centralized/decentralized system

Vision
ÅSustainable
ÅRecycle-based
ÅPlatinum society
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Platinum society: A inclusive vision of future society

Ecology
ÅOvercoming pollution

ÅBiodiversity 

ÅGlobal environment 

Sufficient resources
ÅEnergy efficiency and

renewable energies 

ÅPrimary industries 

ÅRecycle-based society

Everyone can participate
ÅInteraction

ÅLifelong learning 

ÅAging healthily and

securely

Job opportunities
ÅInnovation

ÅGDP

ÅInterface with society 

Freedom of choice
ÅCulture, arts, sports

ÅA variety of options

ÅTime, space, field

Necessary Conditions
for a Platinum Society

These are the seeds for new businesses 
New Vision 2050, Hiroshi Komiyama & Koichi Yamada, Nikkei BP

Download free! 

https://www.springer.com/jp/
book/9784431566229

Hiroshi Komiyama, PhD
The 28th President of the University of Tokyo.
Knowledge award in 2017



Sharing good practices

Robot suit HAL
(lower-limb type, 
for care) Produced 
by CYBERDYNE 
(Japan)

Communication robot 
ñGiraffeò
Produced by 
Robotdalen (Sweden)

It is possible to live
independently as long 

as the brain is alive

Source: Aratana
Platinum Future Human Resources
Development School

Source: Maekawa

New Vision 2050, Hiroshi Komiyama & Koichi Yamada, Nikkei BP

Telework at Miyazaki 

(900 km from Tokyo)

office

office

PlatinumFutureSchool)

Engineers with kids

Seniors with students

Better society with freedom and diversity

Experts with young



Network of networks: 
Industry, academia, and public organization

Circular funds
Circular knowledge and wisdom

Circular public capital

Platinum Society

Research Association
(Mitsubishi Research Institute, Inc.)

Presidential Endowed Chair for 
"Platinum Society", 
the University of Tokyo

Platinum 

Society

Network

Platinum Society School 

for civil servants and

junior high school students

Ą Players in current economy

ĄActors for public interests

Ą Development and education of 

knowledge and wisdom



For deep implementation of Niche

Geelset al., Science, 357:1242 (2017)

How can we collaborate between social and 
natural sciences?         Č Case-driven discussion

18

Niche: 
Technology, system 
and business

Regime:
Policy, market, 
infrastructure,
industrial network
and ñecosystemò

Landscape:
Trend, requirement,
and social value

Window of opportunity

Technosphere
ÅMass/heat balance
ÅConversion
ÅEfficiency
ÅMechanisms on

natural sciences

Econosphere
ÅMultiple-scale 

economy 
ÅCash flows
ÅProfitability
ÅIndustry

Sociosphere
ÅSecurity
ÅLifestyles
ÅHealth
ÅValues and norms

Techno-Economic

Politisphere

Philosophy
Willingness

Subsidy Regulation

Y. Kikuchi, et al., 
under revision for 

Sustainability Science



Social implementation trial in Tanegashima

Leading by technology
Demonstration of

inverse production of 
sugar and ethanol

Discovery through tourism
New tourism
Tourism monitor

System innovation
Energy system centering

cane sugarmill
Agri-Engsystem 

optimization

Communication and education
Lecture at high school
Management of symposiums

Sugarcane

Education

Reforestation

Satoyama; Satoumi

Distributed
energy system

Alarming

heatstroke
AI in 

agriculture Biodiesel

production

Utilization of

unused energy

Implementation

of natural energy

Systematic

tourism

Welfare

Social

problems

Leading by technology
Demonstration of

novel biodiesel process

Biomass-derived

chemical production

System innovation
Behavioral systems analysis 
for medical check-up



Power
plant

Power
plant

Sugar mill

Case study: Energy systems in Tanegashima
20

Russia
Hokkaido

Tohoku area

Tokyo

Kinki area

Tanegashima

Population: 30,000
Area: 445 km2 Design problem:

District heating and cooling 
with small scale CHP
(Woody biomass )

Design problem:
Industrial symbiosis 

around sugarmill CHP
(Bagasse )

Y. Kanematsu, K. Oosawa, T. Okubo, Y. 
Kikuchi, Applied Energy (2017)

Ouchida, K.,é ,Kikuchi, Y., AIChEJ, (2017) ,
Kikuchi Y. et al. J Ind Ecol, (2016)

Design problem:
Ion-exchange resin catalyzed 

biodiesel production
(Waste cooking oil )

I. Chen, et al., J Chem Eng Jpn (2018)

Technology implementation with

systems transformation

towards low carbon society



Design of industrial symbiosis 

CHP

Sugar mill

Approx. 40,000 kW
Diesel engine thermal power

Ouchida, K.,é ,Kikuchi, Y., AIChEJ, 2017 ,Kikuchi Y. et al. J Ind Ecol, DOI: 10.1111/jiec.12347 2015

Sugarcane
farmer

Saw mill

1,750 kW
(Current)



Aging forest in Japan

¸Needs of forest management for sustainable acquisition of forest resources

üCurrent aging forest should be changed into preferable distribution

¸Ultra-longterm planning for forest metabolization

22

(1 age class 5 year)

~

Based on statistics in Japan (MAFF, 2015)

Maldistribution

Leveling of age class Planned utilization of trees

Aging forest

Current

Preferable

ü Aging forest
ü Low metabolization

V Sustainable
V Adequate carbon 

absorption



Saw mill

Design of industrial symbiosis 

CHP

Sugar mill

1,750 kW
(Current)

Sugarcane
farmer

Approx. 40,000 kW
Diesel engine thermal power

Ancillary
service

Metabolization of
forest

Mitigation of 
fossil

consumption

Frequency
control

Job creation

Ouchida, K.,é ,Kikuchi, Y., AIChEJ, 2017 ,Kikuchi Y. et al. J Ind Ecol, DOI: 10.1111/jiec.12347 2015

High-yielding 
cultivars

Advanced
sugar milling systems

More than 3,000 kW



Bridging the death valley of R&D

Theory

Data

Concept

Fact

Implementation?

Causality

Law

Generality

Logic

Simplicity

Requirement

Component

Evidence

Analytical

methodology

Modeling
Simulation

Reality

Reliability

Predictability

Y. Kikuchi, et al., submitted
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Y. Kanematsu, Y. Kikuchi, Applied Energy (2017)
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Bridging the death valley: Tanegashima case

Theory

Data
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New business

Saw mill

Potato farmer

Factories of
Shochu or starch

CHP

Sugar mill

1,750 kW
(Current)

Sugarcane
farmer Ancillary

service

Nonuse as fuel 16 %

Loss at HPSH 4%

Loss at boiler 4%

Use as power 5%

Loss at power 
generation <1%

Use at mill 3%

Loss at PRV 1%

Loss at LPSH 3%

Use at MEE 10%
Loss at MEE as 

drain water 15%

Loss at MEE as 
steam 6%

Use at
crystallizer 22%

Loss at crystallizer
as steam 7%

Use at other apparatus 7%

Total available
heat by 

bagasse as fuel

295,932 GJ/ yr

Loss at HPSH 4%

Loss at boiler 4%

Loss at power 
generation <1%

Loss at PRV 1%

Loss at LPSH 3%

Loss at MEE as 
drain water 15%

Loss at MEE as 
steam 6%

Loss at crystallizer
as steam 7%

Total available
heat by 

bagasse as fuel

295,932 GJ/ yr

Unused energy
derived from renewables
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Concept: Utilization of

regional resources

Y. Kikuchi, et al., submitted



Input -output analysis on socioeconomic aspects
27

Y. Kikuchi, et al., submitted

Confidential



Narrative

Story

Voice

Behavior

Existence

Attractiveness

Persuasiveness

Emotion

Bridging the death valley: Tanegashima case
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Colearning with industries and residents
29

Scenario planning 
with local industries

Alternative generation

Sharing the visions
and conducting surveys

Scenario planning with residents

Discussion with
high school teachers

Lectures for
high school students

Reporting by
high school students



Narrative

Bridging the death valley: Tanegashima case

Theory

Data
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Alarming

heatstroke

AI in

agriculture

Monitoring

biological data

Biomass-derived

chemical production

SCEJ

(SCPS)

Machine

learning

Biodiesel

production

Novel biodiesel

process

Utilization of

unused energy

Energy

storage

Implementation

of natural energy 

Nishinoomote

city

Minamitane

town

Nakatane

town

Kumage branch

Kagoshima

Forestry

Cooperative

Agricultural

Cooperative

Medical

association KOARC-

NARO

Cosmo

Shinko

sugarmill

Tanegashima

high school

Region

Systematic

tourism

New

tourism

Tourist

association

Filling the valley of death
by system analysis

Quality

management

in agriculture

Healthcare

system

Medical

quality

management

Consultation

of energy

infrastructure

Facilitating colearning community

Networking inside and outside 

of region

For networking networks

Non-destructive

analysis



¸Multiscale simulation
üAnalysis on relationships among 

technology options and local systems

üSpecification of research and action needs

¸Visualization of ñcirculationò
üRoles of LCA, IO analysis, and MFA

¸Colearning based on 
Theory, Data, and Narrative
among multiple stakeholders 
to become players 

32

Y. Kikuchi, et al., submitted to Sustainability Science

Summary: Regional transformation by technology implementation

Regional transformation can be supported by

Narrative

Theory
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a driving force towards sustainability
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Why Did Germany Allow Itself, over Three Decades, 
to Fall Behind in Many Critical Emerging Areas of 
Computer Science, Software Engineering, 
Information Technology and Artificial Intelligence?

6 June 2019 Copyright 2019 Burton H Lee - All Rights Reserved 37



Interim Research Findings

ÅThe sustained gap in many key areas of ICT research and industrial 
performance reveals several fundamental and systemic shortcomings in 
DŜǊƳŀƴȅΩǎ ǎŎƛŜƴŎŜ ŦǳƴŘƛƴƎ ŀƴŘ ǎǘǊŀǘŜƎȅ ǎȅǎǘŜƳ

ÅIn this presentation, we elaborate on only one of these identified gaps 
(Research Topic Selection and Roadmapping), and set aside the rest for 
subsequent discussion and publication

ÅMethodology: site visits, interviews, program assessments and literature 
reviews at key German and European research organizations, companies 
and government entities (1998-2019)

6 June 2019 Copyright 2019 Burton H Lee - All Rights Reserved 38



Historically, Formal Science RoadmappingProcesses 
Seem Largely Absent as a Prioritization, Planning and 
Resource Allocation Tool in Certain German Science 
Funding Organizations

This appears to be the case with DFG Computer 
Science (Informatik) research topics and funding over 
past 20 years

Source: Interviews of DFG staff, September 2017
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What is Science & Technology Roadmapping?

ÅPurpose
ÅGoal is to establish a consensus set of challenges/questions, fundamental/applied research 

objectives, priorities and progress milestones for a narrow or broad scientific discipline or 
technology competency deemed of importance to the nation or humanity, for the coming 5-
10 years

ÅWho?
ÅWorking group, committee or board composed of leading experts from academia, industry, 

foundations or government; typically can be 10 ς25 persons invited to join the group, 
domestic and international experts; supported with full time staff to coordinate activities

ÅHow?
ÅGroup typically convenes for 3-12 months, depending on complexity and urgency of topic, 

task and committee; meets every 6-12 weeks, frequent remote consultations

ÅOutcomes
ÅFinal Report issued to the public or internally, as a consensus of group; dissenting opinions 

may be included
ÅUsed as the basis to establish new science and technology topic focus areas and programs, 

with funding attached 
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Roadmappingis a Key Tool Used Across the US Science 
& Technology Strategy and Funding System

ÅNational Academies of Sciences, Engineering & Medicine

ÅNational Science Foundation (NSF)

ÅNational Institutes of Health (NIH)

ÅNASA

ÅDARPA

ÅDept of Energy

ÅAnd many other science and technology units
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Achieving High Science Impact Starts at the Front End of 
ǘƘŜ {ŎƛŜƴŎŜ {ȅǎǘŜƳ Χ ōȅ 9ȄŜǊŎƛǎƛƴƎ wŜǎǇƻƴǎƛōƛƭƛǘȅ ƛƴ ǘƘŜ 
Proper Selection of Research Topics

RoadmappingImproves Science Impact by Bringing Rigor, 
Discipline & New Stakeholders to the Research Topic 
Selection Process: 

* Asking the Right Questions, & Proper Design of Problem Statements;
* Identifying the Most Critical Global & European Challenges; 
* Ensure Different Science Traditions and Outside Perspectives are Included; and 
* Selecting the Optimal Mix of Research Themes and Topics

of Interest to Scientists and Industry
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ΨCǊŜŜŘƻƳ ƻŦ wŜǎŜŀǊŎƘΩ ςFreiheitvon Forschung-
is Important, but Alone Does Not Guarantee High 
Quality Research or High Impact Science
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FreedomAlways Comeswith Responsibility

In a sciencesystem ςincludingfreedomof research ςthese 
responsibilitiesimply that researchersshould:

Åaimfor groundbreakingresearch andnew knowledge

Åtry to maximise their Impact in Society

Åbe judgedby a sciencesystem that evaluatesboth
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The CurrentGermanScienceSystem: 

ÅEvaluatesits researcherstoo muchon peer review

ÅEvaluatesits researchersstill almostexclusivelyon theirάLƳǇŀŎǘ ƻƴ 
Scienceέ όƭƛƪŜ the scientificcitations/H-index)

ÅIs consideringpathwaysto awardsits researcherson theάLƳǇŀŎǘ ƻƴ 
{ƻŎƛŜǘȅέ
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Freedom-of-Research in a ModernisedScience
System:

ÅAwardsresearchersfor public-private cooperation, Teaching in 
practise, servingsocietalgoals; in a ςKPI basedςmodernisedscience
evaluationsystem

ÅAwardsresearchersfor their research excellence

ÅMakessurethat performingscienceis not onlya solitaryprocessbut 
alsothe most challengingjob within society!
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PRIORITIESOF GERMAN SCIENCE& INNOVATION POLICYTODAY
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Relevance of Impact?

Strengthen basic research

Adress grand challenges

Strengthen collaborative R&D

Enable disruptive innovation

Strengthen knowledge transfer



INSTRUMENTS FOCUS ON IN INPUT ðIMPACT NOT MONITORED:

TWO EXAMPLES

53

Instruments Focus

Tax Incentives 

Research & 

Innovation Pact

Annual 3% funding

increase

Increase R&D 

Spending

Á Impact within scientific

community observed

Á No performance

categories regarding

societal impact
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WHY FOCUSON IMPACT? 

54

Transparency & Legitimization of Public Spending

Marketing & Profile Building 

Self-governance & Organisational Development 

Institutional Comparisonsand Benchmarking 
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WHY FOCUSON IMPACT?

INTERNATIONALLYIMPORTANCEOF IMPACTINCREASES
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Three examples

Knowledge Exchange Framework (KEF) und Research 
Excellence Framework (REF)

Standard Evaluation Protocol
Relevance for Society as Key Criterium

Engagement and Impact Assessment 

Australian Research Council
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WHAT COULDIMPACT-ORIENTIED

SCIENCE & INNOVATIONPOLICYMEAN?
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Impact-orientied innovation policy is successful, if

Åwe can observe an increase of economic and societal value creation

Åit results in transformation of society

Åit mobilizes potential of unusual providers of knowledge

Åit integrates expertise beyond established institutions

Åit facilitates participation to align innovation with demands of society
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INNOVATION SYSTEMIN TRANSITION

KEY DRIVERS
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» Driver ôDigital Transformationõ: Technical and social digital innovations promote networking

and systemic solutions (e.g. plattform economy, sharing economy, intelligent mobility , etc.)

» Driver ôSense of Responsibility and Transparency õ: Social requirements for disclosure of

research results and participation are increasing (e.g. EU ResponsibleResearch concepts, 

transparency laws, coverage in media)
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HOW CAN WE ACHIEVETHIS? 

OPENNESSASA KEYCONCEPTðDISCOURSESSTILL SEPARATE
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Open Innovation

Open Innovation in Science

Open Science
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EXAMPLES
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In Academia

» Open Access is becoming more and more the publishing standard

» Researchers participate in innovation and crowdfunding competitions

In Industry

» More cooperative R&D: External R&D increases by 33% (2007 bis 2017) 

» Opening of R&D processes(e.g. user innovation)

» Companies form innovation ecosystems (e.g. App-Stores, Siemens Campus)  

In Politics

» Open innovation culture as pillar in High-Tech Strategy

» Agency for disruptive Innovation as a new instrument

» Initiatives at EU and national level
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WHAT DOESTHAT MEANFOR POLITICS?

RECOMMENDATIONS

60

(1) New Innovation Policy Framework

Develop a national political framework for strategic openness : 

in the process of strategy formation, business, science and 

society should jointly define potentials and fields of action.

(2) Research & Innovation Impact Monitoring 

Extend national research and innovation monitoring to better 

measure and assess the impact of (open) research and 

innovation.
© 2017 Econocom
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CONCLUSION

IMPACT-ORIENTATIONIS A CHANGEOF PARADIGM

61

It challenges

» the role of universities / academia in society

» collaboration routines and stakeholder interaction

» existing funding schemesfor research and innovation

» self-understanding of researchers and universities

» the academic reputation system
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THANK YOU
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