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Global Trends Sketch



Climate Change and Biodiversity, Core Agenda for SD

• Climate action failure

• Infectious diseases
• Biodiversity loss

• Human environment damage

• Natural resource crises

• Extreme weather

WEF, 2021, Global Risks Report





http://christianthinking.space/economics/econ.biodiv.html



https://marineprotectedareas.noaa.gov/sciencestewardship/climatechangeimpacts/

Climate Change, slowly incorporated into MPAs Management



O’Regan et al., 2021



Quick Look of Korea’ CMPAs



Desig. area(accumulated, km2)

Desig. number (accumulated)

Korea’s Coastal and Marine Protected Areas

• CMPAs, 2.3% of National Jurisdiction; rapid increase since mid 2000s
• Managed mainly by Min. of Oceans and Fisheries in cooperation with other ministries

Choi, 2021 (personal communication)



• Mainstreaming Climate Issue into generic marine ecosystem management
• But, less into MPAs-related legal and institutional mechanisms yet

 Wetlands Conservation Act
 Marine Ecosystem Conservation and Management Act
 Natural Park Act
 Cultural Heritage Protection Act
 Act on the Sustainable Management and Restoration of Tidal Flats (Geatbeol) and Adjacent 

Areas Thereof

Green New Deal 2.0 of Korea



• Blue Carbon, adopted in “2050 Carbon Neutrality Scenarios”
• Framework Act on Carbon Neutrality and Green Growth (2021)  Framework Act on Low 

Carbon and Green Growth (2011)

- 25.3 million



Less awareness on connection between Climate Change & MPAs

• Climate-driven biodiversity redistribution, faster in marine ecosystem than terrestrial ecosystem 
(Pecl et a., 2017) 

• Less awareness on climate change and its impact on marine ecosystem services
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Modified from Nam(2015)



Yim, Khim, Kwon, Nam et al., 2018

Human Intervention  Loss of natural capital (asset) for Yellow Sea ecosystem sustainability



• Losing marine ecosystem services? or gaining alternative MES?



Motions for more Adaptive CMPAS



Motion 1 : Climate Adaptive Marine Ecosystem Management

• Restoration and Protection based on Climate Change Dynamics



Nam et al, 2019 in preparation



Motion 2 : Overcome Data-Paucity

Sachs et al., 2020



Motion 3 : Expansion of individual MPA size and Networking

Most CMPAs are small, not enough to mitigate and buffer anthropogenic impacts

KOEM homepage

Edgar et al., 2014, Nature

Addressing a critical issue in MPAs, Paper Parks
( less than 3 Key Features of NEOLI)

No-take

Enforced well

Old (> 10 years)

Large (> 100 ㎢) : small one is more vulnerable

Isolated

59% of MPAs, only one or two features
“not ecologically distinguishable from fished sites”

Small size of MPAs driven by political, economic 
and social constraints
 less contribution to living organisms (fish, 

invertebrate, algae etc)(IUCN)



Rarely Studied on Benefits of MPA Network

Benefits of MPA vs MPA Network
Benefits of MPAs are well known, but Benefits of their Network, not yet in terms of 
concrete and scientific evidence

Gonzalez-Alvarez et al., 2012 



NEAMPAN Secretariat, 2014 at 1st Steering Committee of NEAMPAN

NEAMPAN is new one, requiring more strong and expanded networking



Motion 4 : More Putting LBAs into CMPAs management

Country Impact score 
in 2013

Change over 5 
years

DPR Korea 3.6102 -0.03106

RO Korea 4.8542 0.13060

China 5.1714 0.07045

Japan 4.2891 0.15299

Russia 2.3668 0.09861

U.S 3.5298 -0.11903

Nam & Choi, 2017

Halpern et al., 2015

Cumulative Impact, leading to staggered ecological function of 
marine ecosystems and their PAs



Motion 5 : Mainstreaming Ecosystem Services into CMPAs

Ocean Account

Ocean-based industriesOcean-based industries Marine ecosystemsMarine ecosystems

Market flows and 
services

Market flows and 
services

Physical capital 
stock

Physical capital 
stock

Non-market flows 
and services

Non-market flows 
and services

Natural capital 
stock

Natural capital 
stock

Ocean Economy Satellite Account Integrated MES Value 





Nam et al., 2020



Motion 6 : Strengthening ESG for Oceans – Blue ESG

Green Bod Guidelines of Korea (2020)

ESG and its related measures are proliferating, but land-oriented or focused approach

https://www.bondvigilantes.com/insights/2021/0
2/green-bonds-blue-bonds-esg-bonds-galore-
a-beginners-guide-for-fixed-income-investors

2004



ADB investment of USD 5 bn. for Ocean

Initiated by KMI in 2022

https://www.worldbank.org/en/news/feature/2018/10/
29/sovereign-blue-bond-issuance-frequently-asked-
questions




