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Being a premier Ocean Think, Do, 
and Innovate Tank, OPRI will 
gather, analyze accurate ocean info 
from local research. Protect Earth's 
life, create value. Through shared 
info, dialogue, education among 
nations, ethnicities, regions, 
diverse people, aim to make the 
ocean a hub for peace, prosperity.

• Take a comprehensive view on a wide range of ocean-related issues, analyzing challenges through a 
scientific approach that integrates the natural and social sciences as well as the humanities. 

• Propose feasible strategies to serve as reference for policymakers in the international community and 
strive to engender an environment conducive to making these policies a reality. 

• Use policy research approaches to assist in resolving the myriad marine challenges we face and help 
establish a new ocean governance so that we may ensure future generations can enjoy healthy waters 
for years to come.
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OPRI’s Six Aims

• The Blue Economy

• The Oceans and the Environment

• Ocean Governance

• Ocean Science—Illuminating the Oceans from Underwater and from Space

• Ocean Education and Investing in Scholars

• Sharing the Depths of Our Knowledge and Capacity Building
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Ocean Transformation (OX)
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◼Enhancing maritime security, fostering new industries, advancing existing 

ones, developing environmental tech, and actively contributing to 

international SDG efforts to achieve effective solutions.

✓Respond to situations of Japan’s surrounding waters. 

✓Address climate change and natural disasters. 

✓Enhance international competitiveness. 

✓Develop and secure maritime human resources.

Recognizing the need for a significant overhaul in ocean policy: 

Time to advance Ocean Transformation (OX)

Source: https://www8.cao.go.jp/ocean/policies/plan/plan04/pdf/keikaku_gaiyou.pdf 

https://www8.cao.go.jp/ocean/policies/plan/plan04/pdf/keikaku_gaiyou.pdf
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The 4th Basic Plan on Ocean Policy (Approved in Cabinet Meeting on 2023/4/28)

- Comprehensive maritime security and establishing sustainable oceans -

I. Comprehensive Maritime Security

✓Maritime Security

✓ Policies contributing to enhancing maritime security

II. Building Sustainable Oceans

✓ Contribution to achieving carbon neutrality

✓ Conservation, regeneration, and maintenance of the marine environment

✓ Effective fisheries resource management

✓ Enhanced and utilized foundational knowledge for initiatives

III. Key Initiatives to Be Steadily Promoted

✓ Promotion of marine industrial utilization

✓ Enhancement of scientific knowledge

✓ Advancement of DX in the maritime sector

✓ Advancement of Arctic policies

✓ International cooperation and collaboration

✓Developing and securing maritime talent while 
increasing public understanding

✓Measures against infectious diseases
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Arctic Circle Forum being 
firstly held in Japan in 2023
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Blue Economy
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Ocean Economy v.s. Blue Economy
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Tsunami Disaster Risk 
Assessment



13SPF Confidential. Do not copy, reproduce or distribute. 

Methodology

1. Input-output 
Analysis

2.  GIS Analysis  3.CGE modeling

• 42 sectors
• 710,059 offices

(155 sectors)
• Aggregate into 19 sectors

• Social accounting matrix • Tsunami Hazard Map • Impact assessment

• Economic structure • Damage estimate • Vulnerability Index

*2011 IO table (released in 2018)              *2020 data
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The ratio of buildings in Hakodate city (wooden or non-wooden) 

The ratio of buildings in 
Hakodate city (2014)

Number of

existing

buildings

Percentage

Wooden 98,925 79.2%

Non-

Wooden
25,960 20.8%

Authors calculated from the summary of tax revenue in

Hakodate city(2014)

Tsunami damage classifications

Wooden Buildings Non-Wooden Buildings

100% 2.0m≦H 4.0m≦H

50% 1.0m≦H<2.0m 2.0m≦H<4.0m

25% 0.5m≦H<1.0m 0.5m≦H<2.0m

0% 0.0m<H<0.5m 0.0m<H<0.5m

Flooded Height(H)Damage

Category

*Estimated by authors

Damage classifications* 

Source: Tanaka & Huang (2020)

https://doi.org/10.1177/2399808320977865
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Discussion and Recommendations

*Unit: mil. JPY

• The CGE model, with 
disaster maps and industry 
surveys, visualizes and 
quantifies disaster impacts, 
offering suggestions for 
prevention.

• In fisheries - FIS, SQI, 
SWD, and NEF are highly 
fragile, needing unique 
measures to reduce risks 
in Hakodate.

• Food processing (PRO) 
requires substantial aid for 
recovery but promises 
notable social gains, 
warranting promotion.

https://doi.org/10.1177/2399808320977865
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① Estimation the disaster 

impact / investment scale

② Analysis of the ripple 

effect in the regional 

economy caused 

③ Displaying sectoral 

impact and welfare 

analysis

Source: Tanaka, Shiiba, Huang (2021)

Blue Finance Project: Tsunami Vulnerability Index

• Detailed and precise estimate for city-based to global analysis would be vital for policymaking references. 

https://doi.org/10.5595/001c.28384
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Vulnerability Index (IV)

where disaster impact: change of output, price, and external trade

෪𝑉𝐼𝑖 =
𝑉𝐼𝑖 − 𝑉𝐼𝑖

𝑀𝑖𝑛

𝑉𝐼𝑖
𝑀𝑎𝑥 − 𝑉𝐼𝑖

𝑀𝑖𝑛

where i: sectoral impact, 𝑉𝐼𝑖
𝑀𝑎𝑥 − 𝑉𝐼𝑖

𝑀𝑖𝑛 is the interval of the index; 

the interval could be reversed if VIi is negative

• This index reveals the overlooked vulnerable industries against tsunami

• Help identify the sensitivity of impact caused by the tsunami damage

• Higher index could refer to the drastic change and the vulnerability

𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥 (𝑉𝐼) =
𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟 𝑖𝑚𝑝𝑎𝑐𝑡

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑑𝑎𝑚𝑎𝑔𝑒 
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Capital vulnerability index of tsunami
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Discussion and policy recommendations

• Fishery (FIS) sector require resilience investment for ex-ante disaster risk 
reduction

• The regional “vassal and harbor support mechanism” should be 
developed to increase the capacity toward disaster

• In terms of capital vulnerability index of output, additionally we see 
Commerce (COM), Food (FOD), Petroleum (POA), and Agriculture (AGR) 
are also vulnerable against Tsunami, which could have been overlooked.

• The Index could help making ex-ante disaster preparedness and 
countermeasures for DRR.
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Blue Carbon
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The role of Kelp as Blue Carbon

◼Blue carbon sinks are built by plants and 
trees (otherwise known as angiosperms
such as mangroves, salt-marsh plants
and seagrasses) but the coastal ocean 
also contains vast areas covered by algal 
beds.

◼Most macroalgal beds (including kelp 
forests) do not bury carbon, as they 
grow on rocky substrates where burial is 
impossible.
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1. Decreasing natural kelp by climate 
change

2. Shrinking population of fishery 
sector.

3. Aging problem.

Social and Economic value of Kelp

◼“….oceans blue carbon sinks, along with 
coral reefs and kelp communities, all fulfil 
very important functions in the coastal 
zone while providing opportunities for 
jobs and coastal prosperity” (UNEP 2009).

◼Kelp itself has high economic impacts on 
regions where it has been consumed as 
food resource.

◼Japan has long history of eating kelp, 
which have created Japanese food culture.

◼Hokkaido Prefecture produces more than 
90% of kelp in Japan.
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Promote research and development of technologies and methods 

necessary to revitalize projects that will help conserve and restore 

coastal areas through close cooperation among researchers, 

engineers, and practitioners in various fields and capacities.

Field investigation and J carbon 
credit ( tCO2 year) certification

https://www.blueeconomy.jp/en/ 

Image position 

correction

Information 

acquisition by GPS

Understanding of 

ecosystem types and 

degree of coverage.

https://www.blueeconomy.jp/en/
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Economic effect of industry 
(Input-output analysis)

Inverse coefficient matrix

Sector Inverse Matrix 

Coefficients

Kelp-Fishery (Natural) 1.18

Kelp-Fishery (Aquaculture) 1.21

Kelp-Processing 1.41

∆𝑋 = [I − (I − ෙ𝑀)A]−1[(I − ෙ𝑀)∆Y + ∆E]

Methodology

Source: Tanaka, Huang, Watanabe (2023)

https://doi.org/10.1007/978-3-031-24545-9_7
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Publications

Free 
Download

Free 
Download

https://www.adb.org/sites/default/files/publication/812076/blue-economy-and-blue-finance-web.pdf
https://www.adb.org/sites/default/files/publication/812076/blue-economy-and-blue-finance-web.pdf
https://link.springer.com/content/pdf/10.1007/978-3-031-24545-9.pdf
https://link.springer.com/content/pdf/10.1007/978-3-031-24545-9.pdf


26SPF Confidential. Do not copy, reproduce or distribute. 

Blue Finance



27SPF Confidential. Do not copy, reproduce or distribute. 

1. Insufficient practices and methods have yet been compiled 

to solve the social problem of ocean issues. Lack of 

investment evaluation criteria.

2. Only few marine impact investment projects due to a lack 

of empirical examples and evidence-based research.

3. Blue impact investment lacks cross-industry initiatives 

and public-private partnerships with experts in the financial 

industry, and no platform exists yet.

Background
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How do we think of “Blue”?

Blue Green

Completely different

Blue

GreenSocial

Based on the concept of green and social

*depends on the usage of fund

We determine it social and/or green/blue 
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What does it mean if labelled by “Blue”?

Social Green

GreenSocial

Blue

Blue

• The specifics of the areas in which the "blue" 
funds will be used, and the indicators used in 
reporting, will encourage project formation.

• Labeling them "blue" will make it easier for 
investments and loans to proceed.

• Note: Labels must be assigned in accordance with 
international principles and national guidelines.

• Example: green bonds. The creation of the 
principle has led to a dramatic increase in 
investments and loans.

• For bonds: The greenium (lower interest rate) 
effect has been observed in green bonds.

→Incentives to issue bonds
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Sustainable Ocean Investments Yield Benefits at least 5x higher than costs.

Source: High Level Panel for a Sustainable Ocean Economy (2020)

Quantified externality required for 
internalization and visualization

https://oceanpanel.org/wp-content/uploads/2022/05/Ocean-Panel_Economic-Analysis_FINAL.pdf
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1. Protective

2. Compliant

3. Risk-aware 

4. Systemic 

5. Inclusive 

6. Cooperative 

7. Transparent 

Criteria and indicators

https://www.unepfi.org/publications/diving-deep/ 

https://www.unepfi.org/publications/turning-the-tide/ 

8. Purposeful 

9. Impactful 

10. Precautionary 

11. Diversified 

12. Solution-driven 

13. Partnering 

14. Science-led 

⚫ Design evidence-based 
assessments to evaluate 
social impact with Blue 
Impact Finance initiatives 

https://www.unepfi.org/publications/diving-deep/
https://www.unepfi.org/publications/turning-the-tide/
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https://www.ifc.org/wps/wcm/connect/4a61d420-82b2-
41e9-b2fd-b7fb0af38bba/IFC-Guidelines-for-Blue-
Finance.pdf?MOD=AJPERES&CVID=ogvh-4f 

Mapping Blue Activities 
under the Green Bond 
Principles and Green 
Loan Principles

https://www.ifc.org/wps/wcm/connect/4a61d420-82b2-41e9-b2fd-b7fb0af38bba/IFC-Guidelines-for-Blue-Finance.pdf?MOD=AJPERES&CVID=ogvh-4f
https://www.ifc.org/wps/wcm/connect/4a61d420-82b2-41e9-b2fd-b7fb0af38bba/IFC-Guidelines-for-Blue-Finance.pdf?MOD=AJPERES&CVID=ogvh-4f
https://www.ifc.org/wps/wcm/connect/4a61d420-82b2-41e9-b2fd-b7fb0af38bba/IFC-Guidelines-for-Blue-Finance.pdf?MOD=AJPERES&CVID=ogvh-4f
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Major Characteristics of Ocean Finance Capital

Source: Sumalia et al. (2021) 

https://www.nature.com/articles/s41467-021-23168-y 

https://www.nature.com/articles/s41467-021-23168-y
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https://www.adb.org/sites/default/files/publication/731026/adb-blue-bonds.pdf
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Japan's first blue bond to 
secure the necessary funds for 

activities aimed at creating 
"environmental value".

Overview

Salmon 
land-based 
aquaculture 
business.

"Prevention 
and 
management 
of pollution, 
sustainable 
environmental 
management 
related to 
biological 
natural 
resources and 
land use"

Eligible Projects GBP Category
Eligible criteria

https://www.maruha-nichiro.co.jp/corporate/ir/stock/bond/

https://www.maruha-nichiro.co.jp/corporate/ir/stock/bond/
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WHY Blue Impact Finance?

Blue Finance
Financing instruments for blue 

economy related project

“Blue Impact Finance”
Emphasis on venture, research 

institute collaboration for 

innovative social impact

Blue Economy
Sustainable development for 

ocean economy
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Measuring blue impact

Japanese version supervision by OPRI

◼Emerging ocean sectors

◼Evaluate venture’s blue impact

◼Evidence-based Quantitative and qualitative 
approach
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Impact Indicators
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Thank You
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http://www.spf.org/opri/en/
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