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Preface

ⅰ　ICA-RUS Report 2013 revisited
The purpose of this report is to keep interested parties informed of the findings of the “Comprehensive 
Research on the Development of Global Climate Change Risk Management Strategies” project. Funded by the 
Environmental Research and Technology Development Fund of the Ministry of the Environment, Japan, the 
project is running from 2012 to 2016 and is being led by Seita Emori of the National Institute for Environmental 
Studies, Japan. The “ICA-RUS” in the title is an acronym for the project's alias title in English: Integrated Climate 
Assessment ‒ Risks, Uncertainties and Society. The choice of title refl ects the fact that, like the Icarus of Greek 
myth, who had to be careful not to fly too high or too low if he were to avoid plummeting into the sea, 
humankind faces a complex risk trade-off  in tackling climate change.
Last year's report, ICA-RUS Report 2013, which described the basic aims of ICA-RUS and the results of the fi rst year 
of research, generated valuable feedback from a range of sources, including experts in related fi elds, government 
entities, business corporations, NGOs, and the media. ICA-RUS's concern with adopting a risk management 
approach to the problem of global climate change and examining social value judgments in light of the risk 
trade-off s associated with climate change elicited a particularly widespread positive response. We have sought 
to incorporate this feedback into the project by, for example, adding risks that readers expressed an interest in to 
the risk inventory.

ⅱ　Purpose of ICA-RUS Report 2014
ICA-RUS aims to produce a preliminary version of risk management strategy at the end of the project's third year 
in March 2015, and a fi nalized version at the end of the fi fth year in March 2017.
Part I of this report concerns ICA-RUS's deliverables, and explains as concretely as possibly how the results of each 
theme of research being tackled by ICA-RUS will be compiled into a single deliverable. The envisaged individual 
deliverables of each theme that will form component parts of this single deliverable are also listed in this section.
Part II provides highlights of fi ve of the deliverables produced by the individual research themes, all of which will 
form important components of ICA-RUS's risk management strategy.
A common criticism made of ICA-RUS Report 2013 was that it was too long and technical for lay readers. ICA-RUS 
Report 2014 has therefore been kept more concise and accessible by publishing the more technical details of 
research separately in a fuller edition published online at the following address, which we hope will be of value 
to those with a more specialized interest in the subject:
http://www.nies.go.jp/ica-rus/report/ica-rus_report_2014_detail.html
(We express our regret that the fuller edition for ICA-RUS Report 2014 is published only in Japanese.)
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Last year's report (ICA-RUS Report 2013) gave an overview of ICA-RUS by describing the 
background to its inception and its remit. Owing partly to the fact that the project was in its fi rst 
year, however, the specific outputs that ICA-RUS would produce were not covered in sufficient 
depth. In this year's report, therefore, we begin by describing as concretely as possible ICA-RUS's 
envisaged deliverables. We begin by presenting the “strategy” options available to society to 
manage the risks, before proceeding to introduce the “cases for analysis” used to map out the 
consequences of each strategy. We then describe the process by which the two will be combined 
to produce an overarching deliverable.
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Ⅰ-1 Climate change risk management “strategies” under ICA-RUS

　Ⅰ- 1- i　 Actors of climate change risk management

ICA-RUS sees global climate change risk management as a concern of all humankind. While in practice individual actors of risk 

management in this domain do not exist, the governance generated as a result of international coordination through bodies such 

as the United Nations and the actions of diverse non-national actors may be regarded as constituting a collective entity of risk 

management. For example, the United Nations Framework Convention on Climate Change (UNFCCC) saw agreement at COP16 in 

2010 on recognition of the need to substantially reduce greenhouse gas emissions in order to keep the global average temperature 

increase to within 2°C of pre-industrial levels (known as the “2°C target”), and consideration of a stricter, long-term target of 1.5°C  is 

now underway. The establishment of targets based on international agreements of this kind and confirmation of progress and creation 

of rules for attaining them may be regarded as constituting a vehicle of global climate change risk governance. ICA-RUS sees this form 

of governance as a virtual agency of risk management, and does not as a rule consider risk management at the level of individual 

nations. It must be recognized, however, that this form of governance is not necessarily a robust one and the centers of responsibilities 

are less clear than where risk management is practiced within a single organization such as a corporation.

　Ⅰ- 1- ii　Climate change risk management “strategies” under ICA-RUS

ICA-RUS defines “strategies” by the following process:

　　Step 1 : Determination of mitigation targets

　　Step 2 : Derivation of range of consequences for each mitigation target under uncertain conditions

　　Step 3 : Consideration of necessary adaptation level (plus need for geoengineering)

Each of these steps is explained in turn below.

Step 1 : Determination of mitigation targets

Pathways for global greenhouse gas (GHG) emissions over the long term (up to 2100 or 2200) are mapped out to provide mitigation 

targets for lowering actual emissions. Mitigation targets are defined by three choices: (a) target temperature level, (b) risk averseness, 

and (c) assumptions made regarding the pathway. 

Choice of target temperature level means deciding how close (in degrees Celsius) the peak global average temperature should be kept 

to pre-industrial levels. This choice broadly corresponds to a judgment on endpoint risk concerning which of the various risks caused 

by climate change should be reduced and to what extent. It has to be recognized, however, that the relationship between the target 

temperature level and judgment of endpoint risk will inevitably be somewhat vague owing not only to scientific uncertainties over the 

relationship between temperature level and risk, but also to the existence of other factors such as the non-uniformity over time and 

space of the risks arising and the diverse values that exist in society.

The choice regarding risk averseness means deciding how likely it is that the target temperature level will be exceeded given scientific 

uncertainty. Opting for greater risk averseness means that a lower emission trajectory must be adopted for a given target temperature 

level.

The key choice to make regarding the assumptions behind a trajectory is whether to adopt an outlook that allows zero or negative 

global emissions (or, more precisely, sufficiently small emissions relative to natural uptake) to be achieved in order to allow a reduction 

of the concentration of GHGs in the atmosphere (i.e., “overshoot,” where the concentration decreases after first increasing). If 

overshoot is assumed to occur, somewhat higher emissions can be allowed in the shorter term.

Step 2 : Derivation of range of consequences for each mitigation target under uncertain conditions

Consequences can be derived for each mitigation target established, including time series of temperature increases, the various 

climate risks, and the economic costs and spillover risks of mitigation. When doing so, however, it is essential to allow for a range of 

consequences to take into account various uncertainties. The uncertainties to consider include (a) climate (and impact) uncertainties, (b) 

mitigation uncertainties, and (c) socioeconomic uncertainties. 

Climate uncertainties arise from uncertainties over the scientific estimates of “climate sensitivity” and “climate-carbon cycle feedback,” 

which have a bearing on the susceptibility of the global temperature to increase. For example, if actual climate sensitivity is greater 

than assumed, the temperature increase will be greater than projected, and vice versa. Opting for greater risk averseness when setting 

mitigation targets can reduce the risk of the temperature increase overshooting the target. Uncertainties over the projected climate 
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risks may also be placed along the same continuum.

Mitigation uncertainties arise from the possibility that a mitigation action considered necessary to achieve a target is only partially 

implemented, or else is fully implemented but does not prove as eff ective as anticipated, and give rise to the risk that the temperature 

increase may be greater than projected. The previously noted absence of robust governance mechanisms in the process of assessing 

global climate change risks makes it especially important to take into account these uncertainties. Various possibilities also exist 

concerning how mitigation (technical) options might be combined. Although these can in certain respects be actively selected, they 

are simultaneously subject to uncertainties such as the state of technological innovation and potential for social acceptance. The 

possibility of changes in mitigation costs and resulting spillover risks also therefore need to be considered.

Socioeconomic uncertainties arise from uncertainties over future projections of variables such as world population, economic 

development, and social inequality. ICA-RUS's socioeconomic projections are made based on the five “Shared Socioeconomic 

Pathways” (SSPs) scenarios described in a later section. Uncertainties arise over the costs of attaining the same mitigation target due to 

diff erences between these scenarios. The risk of, for example, temperature increasing more than expected due to social and economic 

trends following another scenario more closely than the one on which mitigation action was premised (such as the “middle of the 

road” scenario) may also be considered.

Step 3 : Consideration of necessary adaptation level (plus need for geoengineering)

The necessary level of adaptation action is considered for each mitigation target and the costs are estimated where possible. As a 

range of consequences are possible for each mitigation target due to the existence of various uncertainties, there is a particular risk 

that the temperature increase may exceed the target. It is therefore important to take this possibility into account when considering 

what adaptation action will be required. Where a mitigation target remains subject to a risk of a large temperature increase, 

consideration should be given to geoengineering, and in particular the use of solar radiation management (i.e., the control of 

temperature by partially blocking solar radiation by means of, e.g., stratospheric aerosol injection) or the possibility of preparing for 

such action. At such time, attention should also be paid to the spillover risks and ethical dimensions of using geoengineering.

Taken together as a package, the mitigation target, range of consequences, and consideration of adaptation (plus geoengineering) 

derived by proceeding through Steps 1 to 3 for each mitigation target produce what is called a “strategy” (Figure I-1), which is treated 

as one of the risk management options that is available to society (Figure I-2). Once strategies have been derived for each of the 

various mitigation targets, the decision on which to choose is envisaged to be made by reselecting mitigation targets and repeatedly 

going through Steps 1-3. This makes it possible to choose a target temperature level (such as “2°C”) while considering consequences 

subject to a range of uncertainties. This process also brings strategy within the purview of multi-stage decision-making, as it allows 

strategy to be reselected every 20 years, for example, as observations are made of actual temperature increases and their eff ects, along 

with the measures actually taken against them and their eff ects.

Step 1. Mitigation target
a. Target temperature level
     (How many °C should rise be limited 
     to?)
b. Risk averseness
     (How robustly should rise be limited?)
c. Pathway assumptions
    (e.g. Will zero emissions be achieved?)

Step 2. Consequences and
                 their ranges
Temperature increase, climate risks,
mitigation costs, spillover risks
Uncertainties giving rise to range of 
possibilities:
a.  climatic, b. mitigative,  
c. socioeconomic

Step 3. Consideration of 
                adaptation
                (+ geoengineering)

Needs, effects, costs,
spillover risks, ethical dimension

2000　  2050　   2100 2000　  2050　   2100 2000　  2050　   2100

Figure I-1  “Strategy” in ICA-RUS

Figure I-2  Choice of strategy
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Ⅰ- 2 Cases for analysis

　Ⅰ- 2 - i　Determination of cases for analysis by ICA-RUS

ICA-RUS has developed several “cases for analysis” for assessing strategy. Work on them is shared between the participating research 

teams, which report back on each case under the headings shown in Table I-2 (p. 7). Each case is defined by how it combines three 

tools: a GHG emission scenario (incorporating time series data on emissions and also, in some cases, data on GHG concentrations and 

radiative forcing1; see the RCPs in a later section), a climate model (used to forecast and simulate future temperatures and precipitation; 

see the CMIP5 climate models in a later section), and a socioeconomic scenario (incorporating time series data on populations, 

economies, land use, etc.; see the SSPs in a later section), and is used to provide a common set of preconditions for the assessments of 

climate risks and response options carried out by each research team. The table below summarizes the cases for analysis used for the 

climate risk assessments and response assessments leading to development of the preliminary version of risk management strategy 

to be published at the end of fiscal 2014, and how they will be expanded for the final version of risk management strategy to be 

published at the end of fiscal 2016.

　Ⅰ- 2 - ii　Background and approach to determination of cases

For risk management to be examined in detail, climate risks and response options should ideally be assessed on the basis of cases for 

analysis of diverse combinations of climatic and socioeconomic changes. Given the constraints on computing and human resources, 

however, a certain amount of detail has to be sacrificed and the focus placed on a smaller number of feasible cases.

Climate change scenarios are developed following a process for international collaboration called the “new scenario process”, and ICA-

RUS's cases for analysis were selected in a manner consistent with this process. This means that the cases for analysis (i) use the CMIP5 

climate model outputs on which the RCPs (see next page) are premised as the climate scenarios for climate risk assessment, (ii) use 

SSPs (see next page) as the socioeconomic scenarios for climate risk assessment, (iii) use an SSP as the baseline socioeconomic scenario 

(i.e., the scenario assuming no action is taken) for response assessment (assessment of mitigation policy), and (iv) analyze stabilization 

at the radiative forcing level assumed by the RCPs as a mitigation policy target (level of mitigation) for response assessment. The 

purpose of developing these cases for analysis is to enable comparison of climate risks and response costs under the same conditions.

The number of cases for analysis is being kept small for the preliminary version of risk management strategy and will be expanded in 

the second half of the project for the finalized version. Regarding climate risk assessment, there is a growing need for assessments that 

take into account the range of uncertainties that exist concerning socioeconomic development due to the dependence of the possible 

impacts on changes in socioeconomic conditions as well as climate change. Combinations that limit the range of uncertainty over 

socioeconomic changes as well as climate change (three socioeconomic scenarios in the form of SSP1, SSP2, and SSP3) have therefore 

been adopted as cases for analysis for the preliminary version of risk management strategy. In the case of mitigation analysis, on the 

other hand, it is important not only to determine the impact of choice of baseline socioeconomic scenario on the analysis findings, 

 1： The change in the radiant energy balance caused by a factor where a change in the climate system has occurred due to that factor (e.g., change in concentration 
of carbon dioxide).

Table I-1  ICA-RUS cases for analysis

Cases for analysis up 
to Risk Management Strategy 

(Preliminary Version)

Expansion of cases for Risk 
Management Strategy

 (Final Version)
Additional comments

Total of 60: Consist of the following 
combinat ions of  c l imatic  and 
socioeconomic scenarios:
◦ Climatic scenarios: 20
　  (4 RCP emission scenarios× 
     5CMIP5 climate models)
◦Socioeconomic models: 3 (SSPs)

◦ Add 2 SSP socioeconomic  
     scenarios.
◦ Conduct impact assessment    

incorporating changes in     
socioeconomic conditions due 
to mitigation policy, to enhance 
consistency with response 
assessment.

◦ Assess each RCP using at least 5 common climate 
model outputs.

◦ Periodization for assessment: present (1981-
2000), near future (2020s), mid-term (2050s), and 
long-term (2080s).

Total of 4: SSP2 adopted as baseline 
socioeconomic scenario (described 
below). Cases leading to mitigation 
targets (radiative forcing level) 
assumed by emission scenarios up 
to SSP2 considered.
→ RCP6.0
→ RCP4.5
→ RCP2.6
→ RCP2.6 (limited BECCS)

◦ Add response assessment 
of cases leading to each RCP 
mitigation target (radiative 
forcing level) from SSPs other 
than SSP2.

◦ Consider constraints on scale of 
implementation of mitigation 
option other than BECCS.

◦ Whichever combination of baseline 
socioeconomic scenario and mitigation targets 
is used, mitigation options can be combined 
in numerous ways to achieve it. Analysis of 
cases incorporating constraints on the scale of 
implementation of specific mitigation options will 
therefore also be added.

◦ For the preliminary version of risk management 
strategy, analysis of SSP2 → RCP 2.6 will consider 
cases that do and do not limit BECCS use.
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 2：van Vuuren et al ., 2011, Climatic Change, 109,  5-31
 3：O'Neill B et al ., 2013, Climatic Change, 122, 387-400

but also to consider the constraints on choice of options (including use of BECCS (Bio-energy with Carbon Capture and Storage)). For 

the preliminary version of risk management strategy, therefore, the decision was made to consider only the “middle of the road” SSP2 

scenario as a baseline socioeconomic scenario.

Regarding the choice of climate scenarios for climate risk assessment, the fact that climate scenarios exhibit greater differences 

than climate models even where the same RCP radiative forcing scenario is assumed makes it important to determine the range of 

forecasts using climate scenarios based on multiple climate models. Although use of as many CMIP5 climate models as possible is 

recommended, the cases for analysis by all the research teams involved in climate risk assessment were restricted to climate scenarios 

based on fi ve climate models selected on the basis of their use in the international literature (GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-

LR, MIROC-ESM-CHEM, and NorESM1-M) because of the limited research resources available to ICA-RUS.

* Representative Concentration Pathways (RCPs)

These are emission scenarios developed and distributed following the integrated 

assessment model approach to provide inputs for forecast simulations 

performed using climate models. Each RCP provides data on the spatial 

distributions of annual concentrations of GHGs and anthropogenic emissions, 

associated changes in land use, and emissions of environmental pollutants by 

sector. Four RCPs have been put forward (RCP2.6, RCP4.5, RCP6.0, and RCP8.5) 

so as to provide suffi  ciently wide coverage of the range of future GHG emission 

pathways developed and published to date. The suffi  xed numbers indicate the 

average global radiative forcing (in W/m2) in 2100 (Figure I-3). Under only one 

of these (RCP2.6) does radiative forcing decline after peaking before 2100. This 

corresponds to the overshoot scenario (see I-1-ii) where zero or negative global 

emissions (i.e., suffi  ciently small emissions compared with natural take-up) are 

achieved.

* Shared Socio-economic Pathways (SSPs)

SSPs comprise both quantitative and qualitative elements representing a variety of conditions, such as population, governance, 

fairness, socio-economic development, technology, and the environment, and can be used to provide the premises for climate risk 

assessments and analyses of mitigation and adaptation policies. Each SSP is distinguished according to diffi  culty of mitigation and 

diffi  culty of adaptation (Figure I-4). To use SSPs, it is necessary to understand that they represent (theoretical and virtual) baseline cases 

in which there is no policy intervention at all in the problem of climate change. Making SSPs the baseline makes it easier to assess the 

costs and eff ects of additional actions.

10

8

6

4

2

0

-2

2000 2025 2050 2075 2010

RCP8.5

RCP6.0

RCP4.5

RCP2.6Ra
di
at
iv
e 
fo

rc
in
g （

W
/m

2 ）

Year
Light and dark gray areas indicate ranges of 
98% and 90% of existing scenarios.

Figure I-3   Radiative forcing under RCPs selected 
                      for “strategy” (based on van Vuuren 
                      et al. (2011)2)
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Socioeconomic challenges for adaptation

In the absence of climate policies, energy demand is high and most 
of this demand is met with carbon-based fuels. Investments in 
alternative energy technologies are low, and there are few readily 
ava i lable  opt ions  for  mit igat ion.  Nonetheless ,  economic  
development is relatively rapid and itself  is  driven by high 
investments in human capital. Improved human capital also 
produces a more equitable distribution of resources, stronger 
institutions, and slower population growth, leading to a less 
vulnerable world better able to adapt to climate impacts.

SSP3(High challenges)
Unmitigated emissions are high due to moderate economic growth, 
a rapidly growing population, and slow technological change in the 
energy sector, making mitigation difficult. Investments in human 
capital are low, inequality is high, a regionalized world leads to 
reduced trade flows, and institutional development is unfavorable, 
leaving large numbers of people vulnerable to climate change and 
many parts of the world with low adaptive capacity.

SSP1(Low challenges)
Sustainable development proceeds at a reasonably high pace, 
inequalities are lessened, technological change is rapid and directed 
toward environmentally friendly processes, including lower carbon 
energy sources and high productivity of land.

SSP4(Adaptation challenges dominate)
A mixed world, with relatively rapid technological development in 
low carbon energy sources in key emitting regions, leading to 
relatively large mitigative capacity in places where it mattered most 
to global emissions.
However, in other regions development proceeds slowly, inequality 
remains high, and economies are relatively isolated, leaving these 
regions highly vulnerable to climate change with limited adaptive 
capacity.

SSP2(Intermediate challenges)
An intermediate case between SSP1 and SSP3.

Figure I-4  SSP storylines (based on O'Neill et al. (2013)3)
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Ⅰ- 3 Final deliverables of ICA-RUS

In this section, we outline the final deliverables that ICA-RUS is presently expected to produce and describe the process of analysis by 

which they will be obtained.

Simply stated, ICA-RUS's final deliverables will consist of a comprehensive assessment of each of the strategies described in I-1-ii to 

answer the question: “What risks are avoided and what risks are tolerated by choosing this strategy?”

However, the results of ICA-RUS's individual research activities will first be integrated around the cases for analysis explained in 

I-2, rather than compiling findings directly on each strategy. In other words, analyses and assessments will be made of the items 

shown in Table I-2 for each case for analysis. The resulting analysis and assessment findings on each case for analysis will then form 

the components for assessment of each strategy. It should be noted that the deliverables presented for each case for analysis will 

incorporate surveys of the literature as well as the results of quantitative assessments made using various models and other resources, 

with the aim being to make the analyses and assessments as comprehensive and all-embracing as possible.

The correspondences between strategies and cases for analysis will at the same time be mapped out so that strategies can be 

assessed. As explained in I-1-ii, strategies are distinguished by their mitigation targets. Owing to various uncertainties, however, they 

can potentially produce a range of consequences (such as the magnitude of climate change impacts). These ranges are represented 

using the results of multiple cases for analysis. However, as an exactly corresponding case for analysis is typically unlikely to be 

available where there exists no estimate of the change in magnitude of climate change impact at the top (or bottom) of the range, for 

example, estimates have to be made by apportioning from the nearest cases above and below them. Regarding the socioeconomic 

scenarios, one-to-one correspondences can be obtained as SSPs are used for both strategies and cases for analysis. The corresponding 

relations between each strategy and the multiple cases for analysis required to represent them can thus be identified.

Using the results of analysis and assessment of each case for analysis and the correspondences between strategies and cases for 

analysis determined by the above, an assessment is made of each strategy. More specifically, the results of “assessment of climate risks,” 

“assessment of climate change response options and their spillover risks,” “assessment of interactions of climate risks and response 

options in key sectors including land, water, and ecosystems,” and so forth will be presented for each strategy, and then these results 

will be integrated to produce a comprehensive assessment designed to answer the question of “What risks are avoided and what risks 

are tolerated by choosing a given strategy?” As well as assessing individual strategies, we intend to identify what characterizes each 

strategy through cross-strategy comparison and analysis. Through this cross-strategy study, we also aim to determine the implications 

for formation of public opinion and value judgments and produce findings that help ensure the social rationality of decision-making 

processes.

The research process leading up to the presentation of these final deliverables is outlined in Figure I-5. The colors of the final 

deliverables in Figure I-5 correspond to the coloring schemes used in the overview of ICA-RUS activities shown in Figure I-6 and list of 

individual deliverables produced by each research activity shown in Table I-3 (p. 9).

Arrangements are being developed to allow the outline of final deliverables and the stages of research described so far to be efficiently 

and effectively implemented, and ICA-RUS's research activities are shown in overview in Figure I-6. As the figure shows, these activities 

basically consist of assessment of climate risks on natural systems and human social systems (blue), assessment of the costs and 

effects of mitigation options, adaptation options, and responses such as geoengineering, and the spillover risks of implementing 

them (yellow), and assessment of the interactions with land, water, and ecosystems (trade-offs, feedback, etc.) (purple). The results of 

these activities then form the basis for research on the interactions with society as well as interface with society in the form of social 

Table I-2  Items of analysis and assessment of each case for analysis

◦ Assessment of climate risks
　▶ Magnitude of overall impact (cost of damage, etc.)
　▶ Timing, scope, and magnitude of damage of individual impacts
◦ Assessment of response options
　▶ Responses options necessary to achieve targets
　▶ Details of responses options and their costs
◦ Spillover risks arising from response options
◦  Interaction of climate risks and response options in the key sectors: water, 

food, and energy
    (risk trade-offs, feedback, etc.)
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communication using the results of research (green) and comprehensive assessment of each strategy integrating the research results 

and individual deliverables produced by each activity (pink). These research activities will each generate numerous fi ndings in addition 

to contributing to strategy assessments that are ICA-RUS's overall objective. As these individual fi ndings are also likely to be of interest 

to readers of this report, they will be actively published.

The individual deliverables to be produced by each research activity are summarized in I-4 of this report. Several of these are then 

considered in a little greater detail in Part II.

Figure I-5  Stages of research and fi nal deliverables produced by ICA-RUS

Figure I-6  Overview of ICA-RUS research activities
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Ⅰ- 4 Individual deliverables of research activities

I-3 outlined the deliverables of ICA-RUS as a whole. However, ICA-RUS's individual research activities are intended to provide not only 

the components of these overall deliverables, but also useful research insights of their own. These individual deliverables will also 

be presented in the preliminary and final versions of ICA-RUS's risk management strategy. The specific deliverables of each research 

activity currently envisaged are shown in Table I-3.

“Part II: Highlights of individual findings” of this report reviews current findings progress on some of the individual deliverables shown 

in the table below. More specifically, please refer to “Improvement of risk inventories (II-1)” and “Flood damage projections (example of 

quantitative risk assessment) (II-2)” regarding the assessment of climate risks on natural and human systems, “Negative emissions (II-

3)” regarding the assessment of climate change response options, “Interactions with land, water, ecosystems, etc. (II-4)” regarding the 

assessment of interactions with land, water, ecosystems, etc.; and “Public perception on climate change (II-5)” regarding the study of 

interactions with society.

As noted in last year's report, the content of ICA-RUS's research will be reviewed taking into account feedback from stakeholders and 

other sources. The table below thus only shows deliverables as they are currently envisaged, and additions and modifications will be 

made as appropriate in light of future stakeholder feedback.

Table I-3  Deliverables of individual research activities

Research activity ICA-RUS Risk Management Strategy 
(Preliminary Version)

ICA-RUS Risk Management Strategy
 (Final Version)

   Integrated assessment

　 Preliminary findings on costs and 
benefits of mitigation and adaptation

　 Simplified risk assessment of impacts by 
sector

　 Findings on costs and benefits of 
mitigation and adaptation

　 Simplified risk assessment of impacts by 
sector (covering more sectors)

  Assessment of climate risks on natural and human systems

Impacts on food

　  Preliminary assessment of impacts at 
each temperature increase level

　　◦Productivity of key crops
　　◦ Food production, food prices, and 

food consumption
　　◦Malnourished/starving populations

　 Assessment of impacts at each 
temperature increase level (including 
assessment of adaptation options)

　　◦Productivity of key crops
　　◦ Food production, food prices, and 

food consumption
　　◦Malnourished/starving populations

Impacts on human 
health

　 Preliminary assessment of impacts at 
each temperature increase level

　　◦ Mortality and casualties due to heat 
stress

　　◦ Infectious disease mortality and 
morbidity, etc.

　 Assessment of impacts at each 
temperature increase level (covering 
more diseases)

　　◦ Mortality and casualties due to heat 
stress, changes in labor productivity

　　◦ Infectious disease mortality and 
morbidity, etc.

Impacts on water

　 Preliminary assessment of impacts at 
each temperature increase level

　　◦ Population affected by flooding
　　◦ Global water cycle and water supply 

and demand outlook in 21st century

　 Assessment of impacts at each 
temperature increase level (including 
assessment of adaptation options)

　　◦ Population affected by flood damage 
and financial cost

　　◦ Global water cycle and water supply 
and demand outlook taking into 
account adaptation

Impacts on ecosystems

　 Preliminary assessment of impacts at 
each temperature increase level

　　◦ Status and functions of terrestrial 
ecosystems

　　◦ Assessment of ecosystem service 
sustainability

　 Assessment of impacts at each 
temperature increase level

　　◦ Status and functions of terrestrial 
ecosystems

　　◦ Marine ecosystems and fishery 
resources

Impacts when tipping 
points are exceeded

　 Tipping element triggers, thresholds, 
scales, and uncertainties in cold and 
marine regions

　 Impacts on natural and human systems 
when tipping points are exceeded

　Long-term changes in ice sheets
　 Collapse of methane hydrate deposits 

and impacts on natural systems
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Research activity ICA-RUS Risk Management Strategy 
(Preliminary Version)

ICA-RUS Risk Management Strategy
 (Final Version)

  Assessment of response options

Analysis of climate 
change policy using 
integrated assessment 
model

　 Analysis of emission pathways necessary 
to achieve stabilization targets (using 
multiple models)

　　◦Carbon price
　　◦Emissions of each GHG
　　◦Response costs and economic losses

　 Results of analysis of emission pathways 
necessary to achieve stabilization targets 
based on whether negative emissions (II-
3) are achieved and effects of adaptation 
options, geoengineering, etc.

　 Identification of requirements for 
promotion of, constraints on, and limits 
to responses

Decision-making under 
uncertain conditions

　 Preliminary analysis of emission and 
response pathways taking into account 
uncertainties over related factors 
(impacts of warming, technological 
progress, etc.)

　 Identification and categorization of 
methods of economic assessment 
relating to decision-making under 
uncertain conditions using optimal 
control theory, etc.

　 Analysis of multi-stage decision-making 
on emission and response pathways 
premised on uncertainties over related 
factors (successive decision-making 
using information available at each 
point in time)

Analysis of climate 
change policy 
taking into account 
interactions across 
actors (regions/nations)

　 Preliminary analysis of national/regional 
emission and response pathways using 
global economic model taking into 
account interregional and international 
cooperation and negotiation (including 
assessment of inefficiencies where 
cooperation does not occur)

　 Analysis of national/regional emission 
and response pathways using global 
economic model taking into account 
interregional/international cooperation 
and negotiations

Assessment of interactions 
with land, water, 
ecosystems, etc.

　 Analysis of interactions (trade-offs, 
feedback relations, etc.) with land, water, 
and ecosystems

　 Findings of study of optimal strategies 
for using land, water, and ecosystem 
resources

  Study of interactions with society

Decision-making and 
risk perception

　 Analysis of characteristics of decision-
making based on social research in 
Japan and U.S.

　　◦Risk perception
　　◦Policy preferences

　 Analysis of recipients' trust in 
information providers and impacts of 
social factors such as recipients' political 
mindset on their perception of risks

　 Information on features of decision-
making based on social research in 
Japan, U.S., Europe, and emerging 
nations

　　◦Risk perception
　　◦Policy preferences

　 Quantitative analysis of impacts of 
information provision on risk perception

Social rationality (public 
consensus on decision-
making processes and 
ensuring transparency 
to enable public 
decisions to be made 
amid ongoing scientific 
uncertainties)

　 Identification of characteristics of 
climate change risk management 
(compared with other risk events) 
and detailing of democratic decision-
making methodologies suited to those 
characteristics

　 Proposal of roles and nature of social 
rationality in global climate change risk 
management

Communication of findings
　 Identification of stakeholder needs 

regarding climate change risk 
management strategies

　 Identification of stakeholders' 
understanding of climate change risk 
management strategy
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Some two years since the project was launched, the individual findings of each of ICA-RUS's 
research themes are emerging. In Part II, we review the key elements of five of these findings, 
which will also serve as important constituents of ICA-RUS's risk management strategy when it is 
compiled.

Highlights of Individual FindingsPart II
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Ⅱ-1 Improvement of risk inventories

　Ⅱ -1- i　 What are risk inventories?

One of ICA-RUS's key objectives is to comprehensively identify the risks (damage and benefits) associated with climate change. This 

is being achieved by drawing up “risk inventories.” Because different people hold different values, last year's objective was to cast the 

net widely and identify the climate change risks (damage only) in all the areas in which damage might want to be avoided. For details, 

please see ICA-RUS Report 2013 (http://www.nies.go.jp/ica-rus/report/ica-rus_report_2013.pdf) and the full risk inventory (http://

www.nies.go.jp/ica-rus/inventory.html).

Last year's activities gave an overall picture of the sectors vulnerable to climate change and the specific forms of damage that may 

result. As the causal relationships between the various climate change risks were only partially represented, however, the overall shape 

of climate change risks remained difficult to grasp. To remedy this, a “network diagram” of climate change risks has been created to 

provide a clear visual representation of the causal relationships between climate change risks.

　Ⅱ -1- ii　 Assessment of risk chains

　Ⅱ -1- iii　 Next steps

Beginning next year, the characteristics of risks currently listed in the risk inventory, such as the scale of their impacts, timing, continuity, 

and certainty level, will be determined in order to make a greater contribution to climate change risk management strategy. Due to the 

possibility that various spillover risks may arise when action on climate change is taken, a study will also be made to take account of the 

risks of climate change response options by integrating data on them (the response option inventories) currently being prepared by ICA-

RUS.

■  Network diagram makes it easier to grasp overall picture of climate risks
This year, the risk inventories produced 

last year were rearranged to depict the 

climate change risks that may arise if 

no action is taken on climate change. 

Based on a literature survey conducted 

by experts, around 130 types of risk 

arising from climate change and about 

300 causa l  re lat ionships  between 

them were selected. These risks and 

casual relationships (data for which 

are published in the fuller edition of 

the report) were then used to create a 

“network diagram” that maps out the risk 

chains associated with health, disasters, 

society, water resources, energy, industry, 

food,  ecosystems,  and the t ipping 

elements (See ICA-RUS Report 2013, page 

9). As an example, the network of risks relating to food security is shown in Figure II-1. In the figure, the causal relationships between 

risk categories are indicated by arrows. Climate change may cause crop productivity to decline, for example, leading to destabilization 

of food supplies and worsened food security. Worsened food security also has various health impacts. Climate change may also in 

some cases produce beneficial effects, such as an increase in crop productivity.

■ Need to note differing probabilities of occurrence and levels of certainty of each causal relationship
 As noted earlier, the scale, regions, probability, and likelihood of causal relationships varies. Because the risks in the network diagram 

are all currently shown by the same kind of arrow, it might appear that their causal relationships are all equally likely to occur. 

However, it must be remembered that this is not necessarily so. This therefore needs to be rectified. Work is also required to represent 

information on the natures and characteristics of the relationships in order to make the network diagram a useful tool.

Decline in crop 
production

Increase in nutrients in ocean surface layer
Excessive algal growth Degradation of lake water quality

Decrease in ecosystem production
Loss of biodiversity

Degradation of river water quality

Increase in 
fertilizer use

Increase in NOx emissions

Increase in GHG concentrations
Increase in crop 
production

Increase in precipitation

Increase in water resources

Increase in storm severity

Increase in forest fires
Damage to 
agricultural 
land

Increase in heavy rainfalls
Increase in flooding

Increase in disease and 
insect damage

Increase in 
insect pests Air temperature rise

Decrease in precipitation

Increase in extreme heat 
Decrease in pastures Decrease in livestock production

Decrease in soil 
organic matter

Exacerbation of PTSD and 
other mental disorders Change in human 

migration pattern

Change in food trade
Increase in infrastructure damage

Destabilization of 
food supply

Change in food distribution

Increase in livestock feed pricesDecrease in 
water resources

Rise in food prices
Decrease in fish catches

Change in food culture
Degredation of 
food security

Increase in diarrhea

Increase in malnutrition
Intensification of conflicts

Increase in water-borne infections Increase in food-borne infections

Figure II-1  Network of risk chains in food sector
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Ⅱ- 2 Flood damage projections
(example of quantitative risk assessment)

　Ⅱ - 2 - i　State of knowledge to date

Flooding is one of the most signifi cant forms of natural disaster, and it costs tens of billions of dollars and claims thousands of lives a 
year on a global scale. The economic and human costs of fl ooding might rise in the future due to climate change. However, the IPCC 
Special Report on Extreme Events (IPCC SREX)4 published in 2012 reported that “Overall there is low confi dence in projections of changes 
in fl uvial fl oods. Confi dence is low due to limited evidence and because the causes of regional changes are complex.” That statement 
was made at the time because there were limited studies that analyzed changes in fl ooding under climate change and related risks on 
a global scale. Following the publication of the IPCC's Fourth Assessment Report, data for making global fl ood projections were made 
available for public access, enabling ICA-RUS to conduct a more rigorous study.

　Ⅱ - 2 - iii　What ICA-RUS will show next

The above research estimated fl ood risk using population exposure of river fl ooding as an index. However, fl oods also cause massive 
economic loss, and were estimated to cost over US$19 billion worth of damage in 2012 (Ward et al., 2013, ERL). To assist development 
of management strategies under climate change, it is important to estimate the potential economic exposure/loss cause by fl ooding 
in the next step.
Additionally, while fl ood risk in the above study was estimated based only on the predicted discharge of a 100-year fl ood, it is also 
important to estimate risk based on fl ood discharges calculated taking into consideration the actual states of development of rivers 
in individual countries (including the diff erences between developed and developing countries). This is a challenge which requires 
adequate documentation on the protection level of river channels beforehand.
Another important area for future research is flood risk in coastal regions. This would involve the impact of sea level rise, land 
subsidence as well as precipitation projections.

　Ⅱ - 2 - ii　What ICA-RUS has found

This report describes research estimating the population exposure due to river fl ooding under future climate conditions (number of 
people inhabiting fl ood plains (Hirabayashi et al. (2013)5). This study estimates the future size of population exposure to river fl ooding 
under future climate conditions produced by 11 climate models, and examines the degree of consistency among the climate models 
on flood frequency. Using the multiple climate model outputs and cutting-edge global river routing model, it characterizes the 
uncertainty of future fl ood risks under diff erent future climate scenarios.

Figure II-2     How often might a “100-year fl ood under current 
                        climate conditions” occur? (return period in years)

Oceans and arid regions (regions shown by hindcasts to have an annual average 
discharge of less than 0.01 mm/day between 1979-2010) are shown in white.

Figure II-3   Change over time in population exposure to “
                      100-year fl ood under historic climate conditions”

Climate model averages are shown by bold lines and standard deviations between 
climates models are shown by shaded regions.

4：http://ipcc-wg2.gov/srex/report/
5：Hirabayashi Y et al ., 2013, Nature Climate Change, 3, 816-821.

■ Flood risk projected to decline in Northern- and Eastern‒Europe, yet increase in large parts of Asia and low-latitude 
regions of Africa

The trends obtained from multiple models show that while fl ood risk would decline in certain regions, such as parts of Europe (the 
areas indicated by a preponderance of yellow and red in Figure II-2), fl ood risk would increase in many parts of Africa and Asia (the 
areas where there is a preponderance of dark and light blue in the fi gure), and that fl ood risk in the world as a whole might increase. 
Most climate models are in agreement on this trend. Figure II-2 shows the results under the worst case future climate scenario (RCP8.5). 
(For details of RCPs, see I-2.)

■Results suggest need for early action to counter fl ood risk
 Estimates of annual changes in population exposure to floods from the past to 2100 show that flood risk varies widely from year 
to year. Even before the upward trend in flooding becomes pronounced, major floods might occur, indicating that appropriate 
adaptations are needed before the trend becomes pronounced.
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Ⅱ- 3 Negative emissions

　Ⅱ - 3 - i　State of knowledge to date

Technologies that limit temperature rise by directly or indirectly removing CO2 from the atmosphere to curb cumulative  CO2 emissions 
are called “negative emissions” or “carbon dioxide removal” (CDR) technologies. Specific means of achieving this include not only 
technologies on which research is comparatively well advanced, such as use of bio-energy with carbon capture and storage (BECCS), 
afforestation and land management, biochar (carbon sequestration in charcoal put into soil), wood burial, and direct capture of  CO2 

from the atmosphere, but also marine fertilization with iron, phosphorus, or nitrogen (to produce more plankton by photosynthesis), 
promotion of upwelling (the upward motion of plankton nutrients from deep in the ocean) and downwelling (the sinking of seawater 
that has absorbed  CO2), and use of weathering reactions.

　Ⅱ - 3 - ii　What ICA-RUS has found

■ Further technological innovation is essential for reducing cost and improving net CO2 capture efficiency of BECCS to 
achieve the 2°C target

The scenarios being studied internationally by integrated assessment models that envisage keeping temperature rise below 2°C (e.g., 
RCP2.6) assume deployment of large-scale BECCS. Research activities in ICA-RUS estimated feasible BECCS capacity given constraints 
on land-use.
It was found that less than half the BECCS required in RCP2.6 could be achieved even under the high fertilizer input scenario of first-
generation bio-energy crops with CO2 capture in fermentation process, and about half of the necessary BECCS could be achieved by 
CO2 capture in the process of producing synthetic natural gas using second-generation bio-energy crops.
Although it was also found that 95% of the required BECCS could be achieved with CCS assuming combined use of post-combustion 
capture technologies, this would require considerable financial cost and energy inputs to achieve using current technologies, 
indicating the importance of further technological improvement and the use of technologies with greater carbon capture efficiency 
over the lifecycle.

■ Promoting greater use of BECCS would conversely increase carbon emissions in the absence of technological 
improvement

We found that unless second-generation bio-energy crops become widely produced, and cost/energetically efficient carbon-capturing 
technologies improved, more than twice as much land as assumed in RCP2.6 would be needed for bio-energy crop production to 
achieve the BECCS amount required for 2°C target. This would lead to competition for land with food crops, causing carbon emissions 
to rise due to further deforestation and thus offsetting the amount sequestrated by BECCS.

■ Full-scale direct air capture deployment would require enormous financial and energy inputs assuming current CO2 
direct capture technologies

The existing research literature on direct capture of CO2 did not give sufficiently systematic consideration to technologies and costs. 
We therefore made an extensive survey of the literature to determine the current state of direct air capture cost assessments. This 
showed that very considerable uncertainty exists concerning costs, with estimates ranging widely from around US$100 to US$1,000 
per t-CO2.
We updated the cost assessment of CO2 direct air capture technologies using NaOH and Ca(OH)2, which have not been considered in 
detail from the perspectives of material and process in previous literature. It was found that capturing 1 Gt CO2 (an amount that could 
help cutting global emissions) using currently available technologies would require approximately JPY 60 trillion/year, 200 Mtoe/year 
of fuel, and 500 TWh/year of electricity.

　Ⅱ - 3 - iii　What ICA-RUS will show next

ICA-RUS will next conduct an impact assessment of BECCS and similar negative emissions technologies to ascertain the challenges 
to implementation and associated risks. As many CCS projects appear to be discontinued at the planning stage, analysis will also 
be required to determine why CCS deployments have not gone smoothly from the point of view of policies, economics, social 
acceptability, and other perspectives.

■ BECCS has strong potential and is being tested in some countries
BECCS combines biomass energy use with carbon capture and storage (CCS), and provides a means of achieving negative emissions 
while generating energy. Economically and technologically, it is the technology considered to offer the greatest potential for 
deployment in the near future.
Biomass is usable in various energy forms. These include first-generation bio-energy crops derived from food crops (sugarcane, corn, 
rapeseed, etc.), second-generation bio-energy crops (perennial C4 grasses, Jatropha curcas, fast-growing willow and poplar, etc.), 
timber and forestry residues, and biofuel-dedicated algae. CCS is a means of separating and capturing  CO2 and storing it stably over 
the long period in the geological formation or in the ocean.
The Global CCS Institute (GCCSI) reports that there were 15 BECCS projects in progress around the world in 2010.
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Ⅱ- 4 Interactions with land, water, ecosystems, etc.

　Ⅱ - 4 - i　State of knowledge to date

Humankind has developed rapidly in the past 50 years, and around a quarter of net primary production is accounted for mainly by 
food production. However, many people around the world have insufficient access to food and other resources, and pressure on 
natural resources is expected to rise. Rapidly growing demand, urbanization, globalization, and climate change will significantly 
affect human society and ecological systems as a whole, and the water, food, and energy security that is essential to humankind may 
come under threat. Use of land, water, and ecosystems in human activity will also further accelerate climate change by altering GHG 
emissions and the carbon cycle.
While past studies have assessed the climate change risks arising in individual sectors, such as land use, water resources, ecosystems, 
and agriculture, the various phenomena that link them, their associated risks, and response options to them have still to be properly 
assessed.

　Ⅱ - 4 - ii　What ICA-RUS has found

ICA-RUS has so far conducted various studies of the interactions of soil, water, and ecosystems essential to assessing future climate 
change risks. These include an assessment of the sufficiency of water resources under future socioeconomic and climate change 
conditions (Hanasaki et al. (2013a,b)6,7), the results of which are summarized below.

　Ⅱ - 4 - iii　What ICA-RUS will show next

ICA-RUS has researched and developed global models describing climate, land use, water resources, ecosystems, and crops. These 
models deal with extremely complex events and so are subject to numerous uncertainties. To surmount this problem, refinements to 
them will continue to be made. A major goal is to contribute to the improvement of water, energy, and food security and sustainable 
social development by using the various models that we have developed to enhance understanding of land, water, and ecosystem 
interactions.　

■  Increased possibility of global water scarcity makes it necessary to act to secure stable access to water resources
Estimates of how much water will be available to humans in the future (i.e., quantity of water resources) are heavily dependent 
on climate scenarios depicting to what extent precipitation, evaporation, and outflows will be changed by warming. Likewise, 
estimates of how much water will be used in the future (i.e., water consumption) are heavily dependent on socioeconomic scenarios 
depicting to what extent populations, economic activities, and technologies change. ICA-RUS estimated water consumption under 
five socioeconomic scenarios (SSPs) (for details of the SSPs, see I-2). The results were then combined with world water resources as 
estimated under climate scenarios (CMIP5) to investigate in detail whether the necessary amount of water will be available when 
needed.
Under all the scenarios except the sustainable socioeconomic scenario of heightened environmental awareness and a smaller divided 
between high- and low-income countries (SSP1), there was found to be a greater risk of global water scarcity, indicating that it is 
important that action be taken to counter such a shortage (Figure II-4).
In Africa, however, the index deteriorates under the sustainable socioeconomic scenario as well. This is because, in addition to the 
impacts of climate change, the continent is unlikely to be able to avoid rapid growth in currently very low water consumption due to 
demographic and economic growth.

Figure II-4  Index of water sufficiency when needed
Darker red (smaller value) indicates greater water shortage.

6：Hanasaki N et al ., 2013, Hydrol. Earth Syst. Sci .,17, 2375-2391.
7：Hanasaki N et al ., 2013, Hydrol. Earth Syst. Sci .,17, 2393-2413.
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Ⅱ- 5 Public perception on climate change

　Ⅱ - 5 - i　State of knowledge to date

Various methods of public discussion of complex social issues involving scientific uncertainties have been tried, but they have always 
been beset by concerns that the public has not ultimately “properly understood” the issue concerned. Numerous studies have been 
made concerning how scientific “understanding” affects the formation of opinion on climate change, some of which suggest that 
accurate scientific understanding or the volume of knowledge does not necessarily serve to raise concern about the issue of climate 
change.
Slovic (1987)8 and Slovic et al. (2004)9 argue that people use one of two mental models to decide whether to take action to reduce 
risk: one consists of analysis of the scientifically known facts to arrive at a logical conclusion, and the other involves reaching a 
comprehensive judgment by relating matters to one's own experience. Weber (2006)10 argues that the “more effective path [of 
establishing concern or the feeling of being at risk] is through personal exposure to (adverse) consequences, typically repeatedly 
and over time,” while conversely “the less effective path is through the consideration and possibly mental simulation of adverse 
consequences based on a statistical summary of the hazard, typically provided by domain experts.” Kahan et al. (2011)11 show that 
perception of climate change risks does not necessarily increase with scientific literacy and numeracy, and that greater scientific 
literacy and numeracy are associated with greater cultural polarization.

　Ⅱ - 5 - ii　What ICA-RUS has found

■ People tend to opt for mitigative action after taking into consideration positive and negative effects of climate 
change and response options

ICA-RUS has developed a simple policy simulator that simulates the physical, social, and economic impacts of climate change 
according to choice of response options to a questionnaire. Using this simulator, respondents can consistently review their thinking 
on appropriate temperature increase limits and who should bear the cost of mitigation action, domestically and internationally, taking 
into consideration the costs and trade-offs of the actions that they themselves have selected. A social survey of 10,000 Japanese 
nationals found that the test subjects tended to choose to implement mitigative actions after considering the impacts of climate 
change on natural and ecological systems, and the trade-offs with the costs of actions and negative effects on economic activity. While 
an important finding, this tendency requires further research to determine whether it is conclusive.
Looking next at some of the individual response options in greater detail, the question on action targets drew 58.3% support for the 
response option of “legally binding international targets are needed.” This was the strongest of the choices on how to promote action, 
and support for other choices too increased the more positive the action they entailed. Regarding temperature increase limits, the 
greatest support was shown for “less than 1.5°C,” which was the strictest target, followed by “around 2.0°C.” For all forms of mitigation, 
support for action in developed countries exceeded that for action in developing countries. Regarding specific forms of action, many 
considered “(high) GHG reducing potential” to be better, while “don't know” appeared among the most common response options for 
all forms of action. Regarding who should pay for action, a higher proportion of respondents said that the cost of action in developed 
countries should mainly be borne by the companies taking action and their employees than those that said the cost should be borne 
equally by the population as a whole through taxation and subsidies. Concerning action in developing countries, slightly more were of 
the opinion that the cost should be borne by developing countries themselves rather than by developed countries.

■ Findings suggest a tendency to leave social decision-making to others in areas in which one has little interest
Group interviews were held four times with four respondents who exhibited differing propensities in their responses to the social 
survey. The participants appeared to listen to views different from their own, but were not found to change their own ideas in 
response to others' opinions. The evidence indicated that although they want to be heavily involved in social decision-making in areas 
in which they have a strong interest, they tend to allow decisions to be left to others in areas in which they have little interest, such as 
climate change.

　Ⅱ - 5 - iii　What ICA-RUS will show next

ICA-RUS will add an international comparative approach to its social research while improving its content and methods of analysis. The 
tendency to want to be heavily involved in social decision-making in fields of strong interest but leave decisions in other fields such 
as climate change to others suggested by the group interviews will also be systematically analyzed (including by making appropriate 
use of mental and analysis models), and ways of approaching fields in which people have little interest (the “indifferent”) will be 
considered.

  8：Slovic P, 1987, Science, 236, 280-285.
  9： Slovic P et al ., 2004, Risk Analysis , 24, 311-322.
10： Weber EU, 2006, Climatic Change, 77, 103-120.
11：Kahan DM et al ., 2011, Cultural Cognition Project Working Paper No.89
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Referenced websites
◦ ICA-RUS website http://www.nies.go.jp/ica-rus/en/index.html
◦ The fuller edition of the ICA-RUS Report 2014 (in Japanese)
 http://www.nies.go.jp/ica-rus/report/ica-rus_report_2014_detail.html
◦ ICA-RUS Report 2013 http://www.nies.go.jp/ica-rus/report/ICA-RUS_REPORT_2013_eng.pdf
◦ Risks and response options inventories (in Japanese) 
 http://www.nies.go.jp/ica-rus/inventory.html

■ Request for Feedback
　 Thank you for your interest in ICA-RUS Report 2014. ICA-RUS welcomes any and all feedback, so please do not hesitate 

to email us at the address below if you have any requests regarding future reports or comments or criticisms (however 
brief) concerning this year's report.

　　　　　　　　　　　　　　　　　　　　　　　　s10-info@nies.go.jp
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