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Significance of Sustainability Science
 Systems perspective: links natural and social systems

 From complex thinking to transformational change
 Transdisciplinary focus; solution-oriented,
transformative research
 Co-design, co-production and co-delivery of
knowledge; promotes partnerships and collaborative
action
 New perspectives on science–policy–society interface
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Number of Papers

Increasing Number of Academic Papers
on Sustainability Science

Year

(Kajikawa, Y. et al. 2014, modified)

3

Trend of Sustainability Research
Academic Landscape of Sustainability Research 2000 (14,118 papers)

Academic Landscape of Sustainability Research 2007 (29,391 papers)
#4 Forestry (Agroforestry)

#6 Business

#3 Fishery

#6 Business

#14 Soil

#1 Agriculture

#3 Ecological
Economics

#4 Tourism
#5 Forestry
(Tropical
Rain Forest)

#2 Fisheries

#12 Energy

#9 Forestry
(Biodiversity)

#8 Energy

#11 Rural Sociology
#1 Sustainable
Development

#7 Forestry
(Biodiversity)

#5 Forestry
(Tropical Rain
Forest)

#10 Urban Planning

#13 Health

#2 Agriculture
#15 Wildlife #7 Tourism

Academic Landscape of Sustainability Research 2013 (89,908 papers)
#14 Governmental Debt
& Fiscal Policy

#1 Environmental
Systems
#4 Energy Systems

#7 Urban &
Transport
Systems

#8 Water

Academic Landscape of Sustainability Research 2015 (135,356 papers)
#1 Environmental Systems

#8 Governmental Debt & Fiscal Policy

#3 Energy Systems
#2 Economy &
Business Systems

#7 Social Infrastructure &
Recycling Systems
#9 Soil & Water

#5 Water
Resources

#10 Wetlands
#11 Livestock
#6 Transportation
System

#12 Education#
#13 Medicine in Rural Area

#8 Competitive
Advantage of
Firms
#2 Economy &
Business Systems #13 Education & Sustainable
Human Development

#3 Fishery &
Forestry Systems

#6 Health

#14 Plant

#5 Health System

#15 Pastoralism

#4 Fishery & Forestry
Systems
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(Kajikawa, Y. et al. 2014, modified)

Academic Landscape of Sustainability Research 2015
(135,356 papers)

#1 Environmental Systems
19,925 (2009.3)

#8 Governmental Debt & Fiscal Policy

#3 Energy Systems
17,384 (2011.1)

#2 Economy &
Business Systems
17,723 (2009.3)

#7 Social Infrastructur
Recycling Systems
#9 Soil & Water
#10 Wetlands
#11 Livestock

#6 Transportation System

#12 Education#

#13 Medicine in Rural
#14 Plant

#5 Health System

#15 Pastoralism

8,668 (2009.3)
87,898 nodes,
345,988 links,
yearavg= 2009.5

#4 Fishery & Forestry
Systems
10,717 (2007.9)

(Kajikawa, Y. unpublished)

Network of Networks Website

http://nns-u.org/

NNs website helps users discover papers, programs and networks,
and understand the whole picture of the field of Sustainability Science.
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Key Components of Sustainability Science
Search results for papers in Sustainability Science journal and PNAS*
shows the key components of the sustainability science field

Search result for papers with a query ‘sustainability science’ on Network of Networks website.
*PNAS = Proceedings of the National Academy of Sciences
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Linkage of Topics in Disaster Management
Search result for papers using the query ‘disaster management’ sorted by subjects
shows how those topics are related to others based on the citations.

Search result for papers with a query ‘disaster management’ sorted by related subjects on Network of Networks website.
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Sustainability and Resilience:
Complementary Concepts
 Sustainability is a “normative goal”, while
resilience is the “capacity” of a system to
absorb disturbances.
 The concept of resilience includes not only
the capacity to recover from disturbances,
but also the capacity to adapt to a new
situation.
 As concepts, sustainability and resilience
complement each other. Defining their
relationship is important for beneficial
societal progress.
 By considering the capacity of
transformations, each of which have various
optional interventions, resilience will be
better linked with sustainability.

（Elmqvist，T. et al., submitted）
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Changing Relationships between Humans and Nature
Humans

Materials

Past

Closed and coupled
social-ecological
system

Ecosystem services

Natural resource
management

Open and
Present decoupled
systems

i.e., Intensification of monoculture

i.e., Migration to urban areas

Toward multi-level
Future governance:
Cross-scale,
connected and
coupled socialecological system

Ecological System
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Social System

Multi-level Nested Governance
of Natural Capital
Aid
agencies

UN

 It is necessary to create
mechanisms for collaborative
management in order to avoid
degradation of natural capital as
stock, and to promote sustainable
provision of ecosystem services.
 It is necessary to explore new
governance structures, or “new
commons” whereby various
stakeholders engage in horizontal
cooperation.
 It would be effective to build multilevel and nested governance
structures that value bottom-up
activities at the local level while
connecting with global networks.

Nations

Global/
Regional/
National

(top-down)
Stake
holder

Stake
holder
Stake
holder

Stake
holder
Stake
holder

Stake
holder

Stake
holder

Multi-level governance of natural
capital

Farmers,
foresters,
fishers

Local

Multinational
companies

Regional
communities

Government initiatives

Stake
holder

Multi-level
nested
collaborative
governance

Int’l
NGOs

Urban
residents

Co-ops

Local gov’t

Small
enterprises

Local
communities

Universities

NPOs

Local collaborations
(bottom-up)
Mechanism for cooperative management of natural capital
based on nested collaboration between different stakeholders
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Sustainability Science:
Joint UNESCO – UNU – IR3S Symposium
From 8 MDGs…

Post-2015 Development Agenda

Aims:
 discuss issues, concepts and approaches of
sustainability science
 explore ways to strengthen international
collaboration and enhance the
science–policy–society interface

Recommendations:
 Building social and ecological resilience
 Increasing collaboration across disciplinary,
social and geographical boundaries
 Enhancing education for sustainable
development

… to Sustainable
Development Goals

Future Earth
Strategic Research Agenda 2014
A Dynamic Planet
a1 Observing and attributing change
a2 Understanding processes, interactions, risks
and thresholds
a3 Exploring and predicting futures
B Global Sustainable Development
b1 Meeting basic needs and overcoming
inequalities
b2 Governing sustainable development
b3 Managing growth, synergies and trade-offs
C Transformations towards Sustainability
c1 Understanding and evaluating
transformations
c2 Identifying and promoting sustainable
behaviours
c3 Transforming development pathways

Dissemination of Results

Relevance

Scientific Integration

Implementation
Research Definition
Joint Framing

Future Earth. 2014. Future Earth Strategic
Research Agenda 2014. Paris: International
Council for Science (ICSU).
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The Role of Sustainability Science
in Realizing a Sustainable Future
 The approach of sustainability science, which
aims to systemize knowledge holistically, is
ideal for discussions on global sustainability
 A unified approach is particularly needed to
develop the Sustainable Development Goals
(SDGs, for 2016–2030), building on the
Millennium Development Goals (MDGs)
 Links with development agendas and
environmental constraints will also be
important in new initiatives after the Decade
of Education for Sustainable Development
(post-DESD)
 Sustainability science also plays an important
role in assessments under IPBES, which
stresses combining modern knowledge with
traditional and local knowledge
 Sustainability science contributes to the
Future Earth initiative, which integrates global
environmental change programmes

Delivering a lecture on IPBES, Bonn

Conceptual framework of IPBES
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Prediction and Assessment of Natural Capital and Ecosystem Services
through the Integrated Model of Socio-Ecological Systems
Future
scenarios

Basic
framework
Key driving
forces

Intermediate
parameters

Economics,
science,
technology,
social,
institutions,
food demand,
international
trade, etc.

DemographicIndustrial
structure submodel
Concentrated Labor
or distributed population
by sector

Terrestrial
ecosystem

Tree
traits
Crop
variety

Adaptation – Sensitivity
distribution to climate
capacity
changes

Land use
sub-model

Climate
changes,
ocean
acidification

Urban, green space, farm
land, grassland, woodland,
waterbody, coastal port

Adaptation – Sensitivity
distribution to climate
capacity
changes

Natural
capital submodel
JSSA(2012)

Linking models for assessing ecosystem
functions, services, and well-being
Terrestrial
ecosystem
services

Natural
values

Potential
capacity, actual
human use

Local food culture,
Ocean Health Index

River-basin
interactions
Nutrients,
sediments,
creatures
Potential
capacity, actual
human use

Marine
Primary,
Marine secondary ecosystem
services
ecosystem production
capacity

Forest stock, fishery stock

Policy options / Multi-level governance

Socioeconomic
values
Shadow value,
Natural capital
accounting

Inclusive
wellbeing
Localized Inclusive
wealth index

(governance indicators, innovative funding mechanism)
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Blessings
of Nature

Scenic Beauty
(Ex. Caldera)

Vegetation
Landscape

Nutrient-rich
Volcanic Sediments

Water

Geothermal

Geophysical
Events

Biodiversity

Hot Spring

Four Seasons

Meteorological
Events
Landslide
Earthquake

Hazardous
Volcanic Events

Storm

Heavy Rain

Sea-level Rise

Tsunami

Drought

Disaster

Climate
Change
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Social-Ecological Restoration after
the Great East Japan Earthquake
 Building social/ecological resilience will
increase security and contribute to an
enhanced quality of life.
 Building resilience in the affected area requires
a transformation to sustainable agriculture,
forestry and fisheries.
 Satoyama and satoumi landscapes can
contribute to the revitalization of primary
industries and strengthen the relationship
between local residents and the landscape.
 Decision makers at local, regional and national
levels need to take a holistic approach based on
sustainability science to develop a robust
rebuilding plan for the affected communities.
 Satoyama and satoumi linkages can be a model
for building resilient rural and urban
communities throughout the world.

Satoyama and Satoumi Linkages
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Case Study of Kesennuma Oshima Island
in the Sanriku Fukko National Park
 Kesennuma Oshima Island occupies a part of
Sanriku Fukko National Park. Nature experience
opportunities provided by the island, such as
nature trailing, sea bathing, and fishing, used to
attract many tourists before the GEJE.
 After the GEJE, it was decided after consultation
with the local communities that, at Tanakahama
beach, a seawall of 3.9m would be reconstructed
on the beach near the shoreline as it was before
the GEJE. The local administrative authority
bought affected land behind the seawall to
establish disaster prevention forests.

 MOEJ developed a centre for Tanakahama nature
experience programs promotion near the beach
and an emergency evacuation route to reduce
tsunami risks.

Tanakahama Beach in
Kesennuma Oshima Island

Emergency evacuation route at
Tanakahama Beach
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Promoting Ecosystem-Based
Disaster Risk Reduction (Eco-DRR)
 People in disaster-affected areas in the Tohoku region
are now thinking about a future vision for living in
harmony with nature.
 Urban neighborhoods need to be relocated from
tsunami-affected areas or subsided land.
 Utilizing vulnerable land for farming and restoring
natural marshlands will strengthen regional resilience.
 Reconstruction of safer coastal forests, partly using
recycled debris from the disaster.

Restoring natural marshlands

 The Third World Conference on Disaster Risk
Reduction was held in Sendai City in March 2015.

 The roles of ecosystems, including coastal wetlands
and forests, in preventing and mitigating disaster
risks in different parts of the world was discussed.
 Cooperation among various stakeholders, including
government, private sector organizations, NPOs and
citizens is important to realize societies in harmony
with nature with strengthened resilience to respond
to disasters.

Planting trees for rehabilitation
(Photo by Mr. Takao Ogawara)

19

17 goals
169 associated targets
Indicators to be decided in 2016
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Links between the SDGs
GSDR 2015

21

22

Some Examples of North-South Collaboration
International Research
Initiative on Adaptation to
Climate Change (IRIACC),

Partnerships for Enhanced
Engagement in Research (PEER)

The Climate Adaptation
Flagship, CSIRO AusAID

Science and Technology Research
Partnership for Sustainable

Science, US

Alliance, Australia

Development (SATREPS), Japan

Started in 2010
Duration: 5 years
Total budget: CA$12.5
million

Started in 2010
1-3 years.
Up to $50,000/project/year
Larger awards possible with
$100,000/year.

Established in 2008
and Phase 2 began in
2010.

Started in 2008
3–5 years
Approx. $1 million
/project/year

IDRC issued and administered
the grant agreements of the
funded full research programs,
on behalf of all the granting
agencies.
Three
research
councils are contributing half
this amount to support
participation
of
team
members in Canada. IDRC is
contributing the other half to
support team members in low
and middle income countries.

USAID funds researchers of
developing countries who have a
U.S. partner with an active award
funded by the NSF. NAS
(National Academy of Science)
coordinate the whole
programme.

CSIRO covers research
activities by CSIRO
researchers and AusAID
covers activities by
partnering researchers in
developing countries.

JST uses research contracts to
support research costs incurred in
Japan (and in other locations
outside the developing country
involved in the project), and JICA
provides support through its
technical co-operation project
framework to cover costs in the
developing country. Overall R&D
management of the international
joint research is handled jointly by
JST and JICA.

Canada
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Conceptual Framework of the ‘Ghana Model’
Theme 2: Risk assessment of extreme
Theme 1: Forecast and assessment of
weather hazards and development of
climate change impact on agro-ecosystem
adaptive resource management methods
Agro-ecosystem Resilience Long term climate modeling
and
Engineering Resilience
short term risk assessment

GIS
Layer 1

Maps

Questionnaires

Information platform & resilience indicator systems

Layer 2

Field
experiments,
capacity
development
Layer 3

Field
experiments,
capacity
development

Community-based integration &
co-production of resilience strategy

Cross-scale integration from local to national scale
Community

Inter-community

Regional

National

Theme 3: Implementing capacity development
programs for local leaders and practitioners
Institutional and Technological Capacity Development
Application to Sub-Saharan
Africa

‘Ghana Model’

Recognized by international
science/policy communities
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14 articles (incl.11 Joint papers)
1 editorial, 1 survey report,
12 original articles
50 authors
(Ghana: 34, Japan: 14, Other: 2)
First author
(Ghana: 7, Japan: 5, Other: 2)
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