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ABOUT THIS DOCUMENT  

!ÊÄÌÑÖ× ×ËÈ ÅÄÆÎÇÕÒÓ ÒÉ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÈÖÆÄÏÄ×ÌÑÊ ÆÏÌÐÄ×È ÕÌÖÎÖǻ ×ËÈ 3%!#!2 !ÏÏÌÄÑÆÈ ÚÄÖ ÈÖ×ÄÅÏÌÖËÈÇ Ìn 

2023. 

Centred on collaborative action, the SEACAR Alliance emphasises the importance of nature -based solutions 

(NbS), climate analytics, and artificial intelligence (AI) . These tools are instrumental in fortifying the 

resilience of cities and communities across six key, interlocking themesȟagriculture , water, health, natural 

ecosystems, infrastructure , and trade. 

This report, launched on 6 December 2023 at COP28 in Dubai, encapsulates the collective perspective of 

3%!#!2ȉÖ founding partners and a call to action for climate adaptation and resilience in Southeast Asia.  

4ËÌÖ ÌÖ ×ËÈ ÉÌÕÖ× ÌÑ ×ËÈ ÖÈÕÌÈÖ ÒÉ Ȋ2ÒÄÇ ×Ò 2ÈÖÌÏÌÈÑÆÈȋ ÓØÅÏÌÆÄ×ÌÒÑÖ ÅÜ ×ËÈ 3%!#!2 !ÏÏÌÄÑÆÈǾ As the discourse 

on climate adaptation and resilience in Southeast Asia continues to evolve, so will our perspectives. Future 

publications will reflect these ongoing refinements with  spotlight on the key themes.  



SOUTHEAST ASIA CLIMATE ADAPTATION AND RESILIENCE   2 

 

!#+./7,%$'%-%.43 

We would like to express our gratitude towards the following stakeholders from across the region whom we 
engaged to gather insights for the report.  

 

Author team:  

BCG Dave Sivaprasad, Varad Pande, Anis Mohd Nor, Timmy Caparros and Ian Tan 

Think City Hamdan Majeed, Ahila Ganesan and Loy Yoong Shin 

WWF-Malaysia  Lakshmi Lavanya Rama Iyer and Cheo Seng Kong (Tommy)  

 
 
 

Contributors:  

The authors would like to thank the following  for their contributions to the content research of this 
publication.   

BCG Vincent Chin, Jaime Ruiz-Cabrero, Jungkiu Choi, Charmian Caines, Marc Schmidt, Hamid Maher, 
Daniel Tan, Shamine Saifful, Robert Ching and Jenny Tran 

Think City  4ËÌÑÎ #Ì×ÜȉÖ 2ÈÖÌÏÌÈÑce Team and Jamal Baig 

WWF-Malaysia  Sophia Lim, Shantini Guna Rajan, Zara Phang, Phubalan Karunakaran, Deborah Lawrence 
Aduk and Roshini Akhtar Kaur  

WWF Vietnam  Anh Vu Quoc  

WWF-Indonesia  Chrisandini   

WWF Cambod ia  Rafael Senga and Kanida Tang 

WWF Myanmar  Hang Za Dal  

WWF (OPCC) Jennifer Leinhart 

WWF International  Sandeep Chamling Rai 

Universiti K ebangsaan Malaysia  Dr Liew Ju Neng 

Coordinated Regional Climate Downscaling Experiment  (CORDEX) Prof Dr Fredolin Tangang 

International Federation of Red Crosses and Red Crescent  Arnaud Raulin  

Friends of Bukit Kiara  Dr Kribanandan Gursamy Naidu



3 

 

 THE MIGHT OF NATURE AND THE POWER OF TECHNOLOGY:  
CHARTING A CLIMATE-RESILIENT SOUTHEAST ASIA 

&/2%7/2$ 

)Ñ !ÓÕÌÏ ÄÑÇ -ÄÜ ÒÉ ɏɍɏɐǻ Ä ÕÄÕÈ ȊÒÑÆÈ-in-ɏɍɍ ÜÈÄÕÖȋ ËÈÄ× ÚÄÙÈ Ö×ÕØÆÎ 3ÒØ×ËÈÄÖ× !ÖÌÄǻ ÓÄÕ×ÌÆØÏÄÕÏÜ ÌÐÓÄÆ×ÌÑÊ 

countries like Vietnam, Cambodia, Lao PDR, Myanmar, and Malaysia. Unfortunately, this was but one of 

the many climate hazards we have seen increase in frequency and severity in the region  over recent years. 

Four of the 11 ÆÒØÑ×ÕÌÈÖ ÌÑ 3ÒØ×ËÈÄÖ× !ÖÌÄ ÉÌÑÇ ×ËÈÐÖÈÏÙÈÖ ÄÐÒÑÊ ×ËÈ ÚÒÕÏÇȉÖ ×ÒÓ Ɏɒ ÐÒÖ× Ä× ÕÌÖÎ ÉÕÒÐ 

natural disasters, with five out of 11 at high vulnerabili ty due to climate change1ȟmaking the region a 

global hotspot for climate challenges.  

3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÙØÏÑÈÕÄÅÌÏÌ×Ü ÌÖ ÑÒ× ÍØÖ× Ä ÕÈÊÌÒÑÄÏ ÆÒÑÆÈÕÑǾ 4ËÈÕÈ ÄÕÈ ÉÄÕ-reaching implications for the 

ÊÏÒÅÄÏ ÆÒÐÐØÑÌ×Ü ÄÖ ÚÈÏÏǾ 4ËÈ ÕÈÊÌÒÑȉÖ ÈÆÒÑÒÐÌÆ trajectory is anticipated to make it the fourth -largest 

ÆÒÑ×ÕÌÅØ×ÒÕ ×Ò ×ËÈ ÚÒÕÏÇȉÖ gross domestic product (GDP) by 2030. It is also home to the third-largest global 

labour pool and renowned for rich biodiversity, both terrestrial and marine. Three o f the 17 megadiverse 

countries of the world are in Southeast Asia. In spite of its significance, the region often finds itself eclipsed 

in global climate conversations, particularly on adaptation and resilience.  

However, within these challenges lie immense ÒÓÓÒÕ×ØÑÌ×ÌÈÖǾ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÄÅØÑÇÄÑ× ÑÄ×ØÕÄÏ ÄÖÖÈ×Öǻ ÉÒÕ 

example, allow the region to leverage NbSǾ 7È ÆÄÑ ÖÈÈ ×ËÌÖ ÌÑ -ÜÄÑÐÄÕȉÖ !ÜÈÜÄÕÚÄÇÜ $ÈÏ×Ä ÓÕÒÍÈÆ×ǻ ÚËÈÕÈ 

mangrove conservation not only reinforces defences against sea-level surges, but also fosters sustainable 

local livelihoods.  

Technological advancements, especially advanced analytics and AI, offer another avenue of promise. For 

example, AI and advanced analytics introduce decision-making support that enables more effective 

deployment of climate adaptation and resilience (A&R) solutions. In the Philippines, advanced analytics 

and AI-enabled modelling  support municipal -level planning and decision making to effectively prioriti se 

and channel resources to protect the most vulnerable communities.  

The true transformative potential, however, lies in the convergence of nature and technology, as outlined in 

our report. This document,  the first in the Road to Resilience series called The Might of Nature and  the 

Power of Technology: Charting a Climate-Resilient Course for Southeast Asia, encapsulates this unified 

vision of the SEACAR Alliance. It also serves as a call to action for stakeholders across the region to tap into 

the combined strength of nature and technology.  

Formed in 2023, the SEACAR Allianceȟa collaborative endeavour between BCG, Think City, and WWF-

Malaysia ȟ is committed to raising the bar on A&R awareness and fostering impactful collaboration.  

We encourage government entities, city authorities, industry leaders, and non -profit groups keen on 

championing A&R initiatives in the region to utili se the insights and strategies outlined in this document to 

forge meaningful pathways for Southeast Asia. With collaboration that extends beyond borders and 

industries, plus the undeniable power of nature and AI, we believe this is the perfect recipe to set the region 

on a climate-resilient course.  

The SEACAR Alliance  
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%8%#54)6% 35--!29 

Southeast Asia is a global socio-economic and biodiversity powerhouse. It is a region brimming with 

ÓÒ×ÈÑ×ÌÄÏǾ "Ü ɏɍɐɍǻ 3ÒØ×ËÈÄÖ× !ÖÌÄǻ ÄÖ Ä ÆÒÏÏÈÆ×ÌÙÈǻ ÌÖ ÓÒÌÖÈÇ ×Ò Ö×ÄÑÇ ×ÄÏÏ ÄÖ ×ËÈ ÚÒÕÏÇȉÖ ÉÒØÕ×Ë-largest 

economy, hosting the third-largest labour force globally.  

4ËÈ ÕÈÊÌÒÑȉÖ ÅÌÒÇÌÙÈÕÖÌ×Ü ÌÖ ÄÏÖÒ Ä ÙÌ×ÄÏ ÕÈÖÒØÕÆÈǾ (ÒÐÈ ×Ò Ä ×ËÌÕÇ ÒÉ ×ËÈ ÚÒÕÏÇȉÖ ÐÄÑÊÕÒÙÈÖ ÄÑÇ three of the 

ÚÒÕÏÇȉÖ ÐÈÊÄdiverse rich countries, its ÑÄ×ØÕÄÏ ×ÈÕÕÄÌÑÖǻ ÅÒ×Ë ÒÑ ÏÄÑÇ ÄÑÇ Ä× ÖÈÄǻ ÇÒÑȉ× ÍØÖ× ÄÇÇ ×Ò Southeast 

!ÖÌÄȉÖ rich tapestry, but  serve as a lifeline, providing ecosystem services that extend beyond its borders. In 

Southeast Asia, there are a few landscapes and seascapes management of natural resources that are 

transboundary and includes large areas. The coral triangle is one of the most biodiverse areas in the world, 

with more than 500 species of corals, and spanning the Philippines, Malaysia, Indonesia, Papua New 

Guinea, Solomon Islands, and Timor -Leste. The Heart of Borneo is one of the largest intact transboundary 

rainforests, and is being managed by Brunei, Malaysia, and Indonesia. The Lower Mekong Basin traverses 

Myanmar, Lao PDRǻ 4ËÄÌÏÄÑÇǻ #ÄÐÅÒÇÌÄǻ ÄÑÇ 6ÌÈ×ÑÄÐǾ )× ÌÖ ×ËÈ ȊÕÌÆÈ ÅÒÚÏȋ ÒÉ !ÖÌÄ ÄÑÇ ÌÖ ÒÑÈ ÒÉ ×ËÈ 

ÚÒÕÏÇȉÖ ÕÌÆËÈÖ× ÄÕÈÄÖ ÒÉ biodiversity.   

7ËÌÏÈ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÄÖÖÈ×Ö ÄÕÈ ÆÒÑÖÌÇÈÕÄÅÏÈǻ Ì×Ö ÆÏÌÐÄ×È ÙØÏÑÈÕÄÅÌÏÌ×ÌÈÖ ÄÕÈ ÈÔØÄÏÏÜ Ö×ÄÕÎǾ Up to 35% of its 

GDP is anticipated to be wiped away by the climate crisis and natural hazards by 2050 under the projected 

worst-case scenario. Half of its vibrant population and over 4,000 species are also on the frontline of these 

impending climate impacts.  

Despite the glaring stakes, the region is severely underprepared to counter these challenges. There is a 

pressing need to bolster local A&R plans to protect people, the economy, and nature in the region. Given 

×ËÈ ÕÈÊÌÒÑȉÖ ÖËÄÕÈÇ ÕÌÖÎÖǻ ÌÑ×ÈÕÈÖ×Ö, and interconnected fabric, there are many opportunities for 

collaborative action. Southeast Asia is also a major trading region with the rest of the world, generating an 

average annual export value of US$1.3 trillion and import value of US$1.2 trillion from 2011 to 2020. The 

region must assert its narrative on the global stage: a vulnerable Southeast Asia is not just a regional 

concernȟit means a vulnerable globe. 

In response to these interconnected challenges, the SEACAR Alliance was established in 2023 out of a 

ÓÕÈÖÖÌÑÊ ÑÈÈÇ ÉÒÕ Ä ØÑÌ×ÈÇ !ˣ2 ÑÄÕÕÄ×ÌÙÈ ÄÑÇ ÄÊÈÑÇÄ ÉÒÕ ×ËÈ ÕÈÊÌÒÑǾ 3%!#!2ȉÖ ÐÌÖÖÌÒÑ ÌÖ ×ÚÒÉÒÏÇǽ ËÈÌÊË×ÈÑ 

awareness and foster meaningful collaboration. Tapping into the collective knowledge and experience of 

Southeast Asia, SEACAR aims to bridge gaps across sectors, contributing to successful A&R action.  

)Ñ ×ËÌÖ ÉÌÕÖ× ÓÈÕÖÓÈÆ×ÌÙÈǻ ÚÈ ËÌÊËÏÌÊË× ×ËÈ ÕÒÏÈ ÒÉ ÆÌ×ÌÈÖ ÌÑ ØÑÏÒÆÎÌÑÊ ×ËÈ ÕÈÊÌÒÑȉÖ ÆÏÌÐÄ×È ÕÈÖÌÏÌÈÑÆÈǾ 4ËÈÖÈ 

urban centres are particularly vital ȟover half of the population resides in these areas, and they serve as the 

heart of socioeconomic, administrative, and governmental activities. Yet, the preparation is alarmingly 

inadequate. Only 25 out of 127 cities in the region have clear adaptation plans. Financial challenges further 

hinder progress. The US$10.42 billion received from both the public and private sectors between 2000 and 

2019 only represents 1.6% of what is required annually.2 With the prospect of 200 additional cities in the 

region by 2050, the planning and development of cities will set the trajectoryȟeither paving a path of 

resilience or one of increased vulnerability for the region.  

To effectively build climate resilienc e in Southeast Asian cities, we believe there is enormous potential to 

ÏÈÙÈÕÄÊÈ ×ËÈ ÚÒÕÏÇȉÖ ÒÏÇÈÖ× ÄÑÇ ÑÈÚÈÖ× ÖÒÏØ×ÌÒÑÖǽ NbS, and technology in the form of AI  to help conduct 

advanced analytics. 
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Nature -based solutions 

The region, with its ecological richness, is in a prime position to leverage NbS for A&R. Solutions such as 

urban forests, mangrove restoration, and submerged aquatic vegetation, contribute to A&R by increasing 

protection against coastal erosion, storm surges, and flooding , amongst others. NbS are also unique in that 

they provide additional co -benefits such as natural carbon sequestration, biodiversity conservation, and 

local job creation to name a few. Furthermore, integrating NbS with traditional built infrastructure is 

emerging as an effective method to build climate resilience. An example is building a combination of 

mangrove forests and seawalls to decrease wave energy, thereby protecting against coastal flooding and 

erosion.  

NbS has been growing in popularity among the public and private sectors, but there exists a significant gap 

in adoption.  In 2020, NbS received only 0.3% of overall spending on urban infrastructure, and investments 

are unequally distributed across and within cities .3 Several challenges exist hindering NbS scalability to 

achieve our climate goals. These challenges include difficulty in measuring impacts, its vulnerability to 

changing climate dynamics, and complexity in reaching consensus among a wider range of stakeholders. 

Nevertheless, given its potential, NbS suitability and application should be thoroughly assessed and applied 

as part of broader A&R strategies. NbS can contribute to potential cost savings of US$393 billion by 2050 in 

developing countries.4 This provides promising options for the region. As with all A&R measures, NbS 

should be thoroughly assessed in each context to guard against maladaptation. 

Climate AI  

Technology in the form of AI and advanced analytics, when applied to climate data, provides 

transformative insights in the realm of climate action for adaptation. These technologies offer enormous 

benefits in decision-making support. For example, simulating varying climate scenarios and quantifying the 

cost of inaction to people, the economy, and nature enables better prioriti sation and optimal resource 

allocation towards A&R projects and programmes. In the remainder of this publication, we will refer to this 

as Climate AI. 

In a case study from the Philippines , for example, Climate AI was instrumental to quantify the social, 

economic, and natural impacts of sea level rise in a local municipality. Findings include the number of 

people at risk, cost of inaction in GDP terms, critical infrastructure (e.g., hospitals and schools) and natural 

assets (e.g., wetland areas) exposed. These insights help the prioriti sation of specific vulnerable 

communities and economic sectors, identifying opportunities for private -public partnerships and potential 

sources of funding for A&R. Beyond higher resolution risk assessments, Climate AI can also be used to build 

early warning systems, strengthen infrastructure, predict large-scale migrations and preserve biodiversity, 

amongst others.  

Despite its substantial potential, Climate AI still faces some notable limitations. These include challenges in 

data availability and uncertainty , limited data accessibility due to technological infrastru cture constraints 

and the technical capacity needed to apply AI for climate A&R where it is most needed. Notwithstanding  

these challenges, rapid progress is being made to ensure responsible and effective integration of AI into the 

climate A&R efforts.  

One fundamental aspect to consider in the deployment of these adaptation and climate-related solutions is 

the interrelation of various risk factors. Recognising these interactions and relations is essential for decision-

makers. It is critical to understand both opportunities and challenges for solutions with multi -faceted 

impacts across multiple risks. The understanding of how risks intersect and affect each other can lead to 

more comprehensive and effective strategies for climate adaptation. 
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Combining nature and AI to build A&R for Southeast Asia  

While nature and AI are high -impact solutions to adaptation, we believe the combination holds great 

potential to bring about transformative change for the region. Therefore, consolidating learnings from the 

collective experience of the SEACAR Alliance and several case studies from across the globe, Chapter 5 

offers a playbook to actionably combine and deploy NbS and AI for A&R in Southeast Asian cities.  

This playbook is designed as a simple framework involving three primary phasesȟeach of which contains 

specific sub-steps leveraging nature, AI and collaborative action, and case studies that depict how these are 

implemented in real -world settings. 

1. Planning:  Engage diverse stakeholders such as local communities, academia, and governmental 

bodies; undertake rigorous climate risk modelling and assess the natural landscape and its value.  

2. Financing:  Involve relevant entities, devise strategies for funding, and emphasise project 

prioriti sation.  

3. Implementation:  Ensure consistent stakeholder engagement, conduct technical assessments of 

priority A&R solutions, and create mechanisms for ongoing monitoring and learning.  

 

In this light, our perspective is not just an analysisȟit is a call to action to stakeholders from across sectors 
to collaborate, leverage, and take full advantage of the potential of these solutions for climate A&R, and 
deliver meaningful outcomes for  3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÍÒØÕÑÈÜ ×Ò ÕÈÖÌÏÌÈÑÆÈǾ  
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Southeast Asia is a vibrant  region comprised of 11 distinct nations with  significant combined economic, 

social, and cultural importance. The region is woven together by a rich tapestry of history, culture, and 

innovation, with each nation standing as a distinct entity . [Exhibit 1.1]  

Diverse landscapes, from lush forests to bustling cities, varying socio-economic backdrops, and rich cultural 

heritages coalesce to give Southeast Asia its undeniable character. Yet, beneath this tapestry, lies a 

concerning threadȟ×ËÈ ÕÈÊÌÒÑȉÖ ÄÆØ×È ÙØÏÑÈÕÄÅÌÏÌ×Ü ×Ò ÆÏÌÐÄ×È ÆËÄÑÊÈǾ &ÒØÕ ÒØ× ÒÉ Ì×Ö ɎɎ ÆÒØÑ×ÕÌÈÖ ÄÕÈ 

ranked as the top 15 most climate-threatened countries worldwide .5 The shared experience of rising 

temperatures, coastal flooding, droughts, and heatwaves casts a shadow over our collective future.  

4ËÈ ÌÐÓÏÌÆÄ×ÌÒÑÖ ÄÕÈ ÑÒ× ÍØÖ× ÈÑÙÌÕÒÑÐÈÑ×ÄÏǾ 4ËÈÖÈ ÆÏÌÐÄ×È ÆËÄÏÏÈÑÊÈÖ ÄÏÖÒ ÓÒÖÈ ×ËÕÈÄ×Ö ×Ò ×ËÈ ÕÈÊÌÒÑȉÖ '$0 

and population. Yet, despite the looming threats, comprehensive A&R measures across the region are more 

aspirational than reali sed. Less than half of the countries have formulated an adaptation plan, and most 

lack the critical components necessary for effective action, such as data-driven decision-making, a pipeline 

of bankable projects, and private sector involvement.  

Exhibit 1.1:  Southeast Asia as a global economic, labour, and biodiversity powerhouse 

 

Economic powerhouse and global trade giant 

By 2030, Southeast Asia is projected to be the fourth-largest global economy with an anticipated GDP of 

US$7 trillion, trailing only the United States (US), China, and India .6 Within the context of emerging 

markets, it has consistently outperformed, boasting the swiftest economic growth. Additionally, th e 

International Monetary Fund  (IMF) projects that the region will have a GDP growth of 4.9% by 2028, 

surpassing the global projection of 3.1%.7 

As the region continues to gain traction in global trade, Southeast Asia is set to become an even stronger 

economic player on the world stage. The increasing need to diversify global supply chains, combined with 

×ËÈ ÕÈÊÌÒÑȉÖ Ä××ÕÄÆ×ÌÙÈ ÐÄÑØÉÄÆ×ØÕÌÑÊ ÆÒÖ×Ö ÄÑÇ ÆÄÓÄÅÌÏÌ×ÌÈÖǻ further ÕÈÌÑÉÒÕÆÈ )-&ȉÖ ÓÕÒÍÈÆ×ÌÒÑ ×ËÄ× 

Southeast Asia GDP growth will surpass that of the global GDP growth. [Exhibit 1.2.]  
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Exhibit 1.2:  Global trade corridors 

 
*Corridors in the map above represent ~46 % of global trade. 
Note: EU Intra trade estimated to grow by 1.5T US$ by 2031 CAGR 1.8%; inflation adjusted 
Source: UN Comtrade, Oxford Economics, IHS, WTO, BCG Global Trade Model 2022, BCG analysis 

3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÈÛÓÒÕ×Ö ÄÕÈ ÄÏÖÒ steadily growing, as the region garners attention for being both an 

attractive trade party and a reliable investment destination. Several of its key trade sectors are already 

integral components of global supply chains:  

¶ Semiconductors.  Efforts to diversify the global supply chain have benefited Thailand and Malaysia. 

Singapore is also poised to reap similar advantages in the coming years. 

¶ Metals and mining. With production on the rise in Malaysia, Indonesia, and the Philippines, major 

automotive players are increasingly incorporating Indonesian nickel into their battery supply chains.  

¶ Additional  sectors. There is a noticeable growth across sectors such as consumer growth, 

ÐÄÑØÉÄÆ×ØÕÌÑÊǻ ÄÑÇ ÄÊÕÌÆØÏ×ØÕÈǻ ËÌÊËÏÌÊË×ÌÑÊ ×ËÈ ÕÈÊÌÒÑȉÖ ÇÌÙÈÕÖÈ ×ÕÄÇÈ ÏÄÑÇÖÆÄÓÈǾ 

Competitive labour  advantage 

Southeast Asia is currently home to more than 670 million people. By 2030, this number is expected to rise 

to 720 million, making it the third -largest populated region globally.  

With 67% of its populace within the working age bracket,8 the region is expected to emerge as the second-

most rapidly expanding labour market globally in the lead -up to 2030.9 The number of individuals eligible 

to work will continue to rise, spearheaded by nations like Indonesia and the Philippines. This surge 

corresponds to an escalating demand for employment, subsequently moderating labour costs. According to 

a Japan External Trade Organization (JETRO) survey, wage levels in most Southeast Asian nations are lower 

than in other Asian counterparts, including South Korea, Taiwan, and China, thus boosting competitiveness.  

Given tËÈ ÕÈÊÌÒÑȉÖ ÓÕÒÊÕÈÖÖÌÙÈÏÜ favourable business environment, it is possible to forecast an influx of 

ÉÒÕÈÌÊÑ ÌÑÙÈÖ×ÐÈÑ×Ö ÏØÕÈÇ ÅÜ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÆÒÐÓÈÏÏÌÑÊ labour offerings.  
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Biodiversity hotspot  

The region is a bastion of biodiversityȟit is home to an impressive array of flora and fauna, both on its 
terrains and beneath its waters.  

¶ The Coral Triangle is the most biodiverse marine region that includes the Philippines, Malaysia, 

Indonesia, Papua New Guinea, Timor-Leste, and the Solomon Islands. The area is named after the 

number of coral species, with  diversity spanning more than 500 species and a staggering 2000 

species of reef fish. Six of the seven species of marine turtles can also be found in the Coral Triangle. 

Almost 120 million people live in and rely on the marine resources  that the Coral Triangle provides 

for sustenance, livelihoods, and protection.  

¶ The Heart of Borneo refers to one of the largest transboundary forests in the world, and extends 

into the territory of Brunei, Malaysia , and Indonesia on the island of Borneo. The forest covers the 

size of Victoria in Australia or the whole of England and Scotland put together. The forest is not only 

a natural treasure, but it  also provides life and livelihood to 11 million Borneans.  

¶ The Mekong River region encompasses transboundary landscapes inhabited by more than 20,000 

species of plants, 1,300 bird species, 1,000 species of reptiles and amphibians, and 500 mammal 

species. The Lower Mekong Basin traverse Myanmar, Lao PDR, Thailand, Cambodia, and Vietnam. 

Many rare, threatened, and endemic species live in the region, including crested gibbons, forest 

pheasants, box turtles, the Irrawaddy dolphin and the elusive saola.  

4ËÈ ÕÈÊÌÒÑȉÖ ÐÄÕÌÑÈ ÅÌÒÇÌÙÈÕÖÌ×Ü ÌÖ ÓÄÕ×ÌÆØÏÄÕÏÜ ÄÖ×ÒÑÌÖËÌÑÊǾ $ÈÖÓÌ×È ÒÑÏÜ ÆÒÙÈÕÌÑÊ Ɏ˃ ÒÉ ×ËÈ ÚÒÕÏÇȉÖ ÖØÕÉÄÆÈǻ 

the region is home to one-×ËÌÕÇ ÒÉ ×ËÈ ÚÒÕÏÇȉÖ ÐÄÑÊÕÒÙÈÖǻ ÖÈÄÊÕÄÖÖǻ ÄÑÇ ÆÒÕÄÏ ÕÈÈÉÖǾ &ØÕ×ËÈÕÐÒÕÈǻ Ì× ÌÖ ×ËÈ 

source of 80% of worldwide aquaculture production and 60% of global capture fisheries.10 

Preserving biodiversity is critical in ensuring the health of ecosystems that yield manifold socio-economic 

ÅÈÑÈÉÌ×Öǻ ÖÓÄÑÑÌÑÊ ÖÈÆ×ÒÕÖ ÏÌÎÈ ÄÊÕÌÆØÏ×ØÕÈǻ ÉÒÕÈÖ×ÕÜǻ ÄÑÇ ÉÌÖËÈÕÌÈÖǾ "ÈÜÒÑÇ ×ËÈ ÕÈÊÌÒÑȉÖ ÅÒÕÇÈÕÖǻ ×ËÈÖÈ 

thriving ecosystems contribute to global imperatives such as climate regulation and carbon sequestration. 

Notably, Southeast Asia boasts the largest blue carbon stocks in the world, offering an essential carbon sink 

for the planet. 11 Given that the region also shelters a significant portion of the woÕÏÇȉÖ ÐÄÑÊÕÒÙÈÖ ÄÑÇ 

seagrass meadows, the need to protect these ecosystems extends beyond the region to the rest of the world.  
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3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÆÏÌÐÄ×È ÕÌÖÎÖ 

Southeast Asia, while rich in its offerings to the world, faces formidable threats from climate  change. The 

World Risk Index, which evaluates the disaster risk of 193 countries, places four Southeast Asian 

countriesȟPhilippines, Indonesia, Myanmar, VietnamȟÌÑ Ì×Ö ×ÒÓ Ɏɒ ÏÌÖ×ǻ ØÑÇÈÕÖÆÒÕÌÑÊ ×ËÈ ÕÈÊÌÒÑȉÖ 

vulnerability. [Exhibit  1.3.] 

Exhibit 1. 3: World Risk Index 2023 

  
 

Source: WorldRiskIndex  2023 

Several climate-related hazards persist across the region. The most common of these are heatwaves, rising 

land temperatures, coastal flooding, and droughts that affect agriculture. [Exhibit 1. 4.]
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Exhibit 1. 4: Climate hazards in Southeast Asia

 

Note: Non-exhaustive 
Source: ASCCR; IPCC AR6; WHO Climate and Health reports, Em-dat 2022, BCG analysis 
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Climate impacts in Southeast Asia 

Climate challenges impact the region in various ways. From an economic perspective, there is tangible 

damage to infrastructure, productivity loss from extreme heat, and costs associated with relocation and 

business disruptions. Socially, climate risks bring about physical and mental health repercussions, as well as 

impacts on well -being with damage to homes, loss of school days, and threats to food and water security. 

Environmentally, habitats and species suffer losses, which has a ripple effect on society and the economy 

due to the attendant disruptions to ecosystem services. Another direct consequence of these hazards is 

climate migration, leading to further impacts such as heightened resource conflicts, intensified demographic 

and cultural disparities, and an increased vulnerability to crimes and human rights violations. Criti cally, it's 

the vulnerable populationsȟthose with limited adaptive capacity and resourcesȟwho bear the brunt of 

these climate risks. 

According to the UN Office for the Coordination of Humanitarian Affairs (OCHA), this is already occurring . 
It highlights Ȋ4ËÈ 3ÒØ×ËÈÄÖ× !ÖÌÄÑ ÆÒØÑ×ÕÌÈÖ ÚÌ×Ë ×ËÈ ËÌÊËÈÖ× ÌÑÆÌÇÈÑÆÈ ÒÉ ÇÌÖÓÏÄÆÈÐÈÑ×Ö ÇØÈ ×Ò ÑÄ×ØÕÄÏ 
disaster in 2021 were the Philippines (5,681,000), Indonesia (749,000), Vietnam (780,000) and Myanmar 
(158,000). Although Southeast Asia is known as beinÊ Ä ȈËÒ× ÖÓÒ×ȉ ÉÒÕ acute severe weather events, it is also 
vulnerable to the effects of more chronic environmental degradation or slow onset events. For example, the 
large low-lying coastal areas of the region Ȝ such as in Vietnam, Thailand and around the Mekong delta Ȝ 
are already being affected by sea level rise and its impacts on settlements through coastal erosion and 
saltwater intrusionǾȋ12 

2ÈÆÈÑ× ÕÈÖÈÄÕÆË ÈÖ×ÌÐÄ×ÈÖ ØÓ ×Ò ɐɒ˃ ÒÉ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ '$0 ÌÖ at risk of being wiped away by the climate 
crisis and natural hazards by 2050.13 The Philippines, Cambodia, and Lao PDR face the greatest losses, with 
potential yearly reductions of 8 -9% of their GDP annually under an RCP8.5 scenario. [Exhibit 1. 5.] 

Exhibit 1. 5: Average annual loss across Southeast Asia 

 
 
3ÒØÕÆÈǽ 5ÑÌ×ÈÇ .Ä×ÌÒÑÖ %ÆÒÑÒÐÌÆ ÄÑÇ 3ÒÆÌÄÏ #ÒÐÐÌÖÖÌÒÑ ÉÒÕ !ÖÌÄ ÄÑÇ ×ËÈ 0ÄÆÌÉÌÆ Ȥ%3#!0ȥ Ȋ2ÌÖÎ ÄÑÇ 2ÈÖÌÏÌÈÑÆÈ 0ÒÕ×ÄÏȋǼ "#' ÄÑÄÏysis 

Further economic setbacks arise from decreased productivity due to heat stress. By 2030, an estimated 18% 

increase in lost working hours and an 88% surge in productivity loss from 1995 levels are projected. 

Cambodia, Thailand, Vietnam, and Lao PDR, with sizeable agricultural and construction workforces, are 

particularly vulnerable. [Exhibit  1.6.] 



15 

 

 

 THE MIGHT OF NATURE AND THE POWER OF TECHNOLOGY:  
CHARTING A CLIMATE-RESILIENT SOUTHEAST ASIA 

Exhibit 1. 6: Impact of heat stress on working hours, productivity, and jobs in Southeast Asia 

 
 

 
 

Note: 1. Data is based on 1.5C pathway (RCP2.6). Current trajectory of warming likely will exceed 1.5C pathway 
The methodology used does not take into account Urban Heat Islands or heatwaves. Consequently, it is likely that the results presented here 
underestimate the magnitude of labour productivity losses for highly urbani sed countries and those with high degree of employment in service 
sector e.g., Singapore. 
Source: International Labour Organisation (ILO) 2019, BCG analysis 

Over 50% of the populations of Vietnam, Thailand, Philippines, Myanmar, Malaysia, and Lao PDR are 

anticipated to face exposure to climate-induced disasters leading to death, displacement, or diseases, due to 

susceptibility to multiple climate hazards with 4°C temperature rise. [Exhibit 1. 7.] These underscores clearly 

that every feasible mitigation effort must be taken to ensure average global temperatures do not exceed the 

1.5°C limit. As we seek to adapt to a 1.5°C world, there must be matching efforts to reduce GHG emissions 

to secure this future. Adaptation  and mitigation are two sides of the same coin. Failure in either will result 

in a greater extent of loss and damage. 
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Exhibit 1. 7: Southeast Asian populations at risk of climate-induced disasters with 4°C temperature rise 

Population negatively affected under 4°C pathway, % 

 

Note: 1. "Affected" is defined as death, displacement or diseases due to climate related disasters 2. 'Multi-hazard hotspots' defined as locations of 
medium to high exposure to more than one climate risk and/or hazard 3. Data for Brunei and Singapore not available  4. 
Source: United Nations Economic and Social CÒÐÐÌÖÖÌÒÑ ÉÒÕ !ÖÌÄ ÄÑÇ ×ËÈ 0ÄÆÌÉÌÆ Ȥ%3#!0ȥ Ȋ2ÌÖÎ ÄÑÇ 2ÈÖÌÏÌÈÑÆÈ 0ÒÕ×ÄÏȋǼ %--Dat 2022. 

Flood-related disasters are also projected to affect up to 600 million people under a 4°C pathway. 

Cambodia, the Philippines, and Vietnam are especially at risk, given their significant coastal populations.  

Weather-induced hazards like storms and floods have displaced more than 65 million people in the past 

decade. As climate risks amplify these events in both frequency and severity, displacements will escalate, 

leading to challenges such as increased competition for resources, potential civil unrest, and heightened 

vulnerability to criminal activity and human rights violations.  [Exhibit 1. 8.] 

Exhibit 1. 8: Weather-induced displacement in the last decade 

 
Source: International Displacement Monitoring Centre (IDMC)  
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All climate pathways (1.5°C/2.0°C/4.0°C) project a medium to very high habitat loss in the region, 

threatening food sources and reproductive conditions for diverse plant and animal species.14 [Exhibit 1. 9.] 

Exhibit 1. 9: Present and projected habitat losses across three climate pathways 

 
Source: IPCC AR6 WGII Annex I  

Furthermore, as global warming intensifies in Southeast Asia, an essential biodiversity hotspot, the 

existence of over 4,000 plant and animal species is at potential risk. [Exhibit 1.10.] 

Exhibit 1.1 0: Climate change further exacerbates the risks to ~4,000 threatened plant and animal species 

 
Note: Species assessed as Critically Endangered (CR), Endangered (EN) or Vulnerable (VU) are referred to as "threatened" species 
Source: World Bank Databank, assessed 2022; International Union for Conservation of Nature (IUCN) Red List of Threatened Species, 2019 
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Cross-border climate risks  

4ËÈ ÌÑ×ÈÕÆÒÑÑÈÆ×ÈÇ ÑÄ×ØÕÈ ÒÉ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÊÈÒÊÕÄÓËÜ ÄÑÇ ÆÏÌÐÄ×È ËÄÖ ÏÈÇ ×Ò ×ËÈ ÈÐÈÕÊÈÑÆÈ ÒÉ ËÄÝÄÕÇÖ 

that transcend national borders.  

The issue of transboundary haze pollution has grown notably in prominence, impacting Indonesia, Malaysia, 

and Singapore. Originating from smouldering peat fires due to unsustainable agricultural practices, the 

problem is further aggravated by climate -driven shifts in rainfall patterns. Drier seasons, which are anticipated 

to become more frequent, are expected to magnify the intensity and duration of tr ansboundary haze.15 

Water quality, too, is an issue that is not limited by national borders. For example, the Mekong Delta in 

Vietnam has faced declining water quality and saltwater intrusion. Unusual weather patterns altered water 

levels, and dam projects by China and Lao PDR intensify these challenges. Such issues not only negatively 

impact farming communities but have also triggered migration away from the Mekong Delta. 16 

Presently, most climate-induced migrations are within national boundaries. However,  it is anticipated that 

the Greater Mekong subregion, encompassing Vietnam, Cambodia, Thailand, and Lao PDR, will see a surge 

in cross-border migration. A report by the World Bank estimates that by 2050, the lower Mekong subregion 

could witness between 3.3 to 6.3 million new climate migrants. 17 Such movements can lead to heightened 

resource competition, potential civil conflicts, and increased human rights violations.  

Moreover, the global supply chain remains vulnerable to disruptions caused by climate hazards. The 2011 

floods in Bangkok demonstrate this vulnerability. While the direct economic impact on Thailand was 

approximately 1.1% of its GDP, its ripple effects extended far beyond Thailand. Over 550 Japanese-affiliated 

companies faced disruptions, which in turn affected factory operations in Indonesia, Malaysia, and Vietnam. 

In total, this event resulted in an estimated decline of 2.5% in global industrial production that year. 18 
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#ÏÌÐÄ×È ËÄÝÄÕÇÖ ÄÆÕÒÖÖ 3%!#!2ȉÖ six key themes 

The SEACAR Alliance aims to build A&R across six key themes which correspond to sectors most impacted by climate hazards. These themes are especially 

ÖÌÊÑÌÉÌÆÄÑ× ×Ò 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÖØÕÙÌÙÄÏ ÄÑÇ ÇÈÙÈÏÒÓÐÈÑ×ǻ ÄÖ ÇÈ×ÄÌÏÈÇ ÌÑ ×ËÈ ×ÄÅÏÈ ÅÈÏÒÚǾ 

Theme  Significan ce Nature of climate hazards  Example  

Agriculture  ¶ Agriculture is pivotal to the region, 
ensuring food security for its vast 
population, while also being a major 
contributor to GDP and employment.  

 

¶ It accounts for approximately 15% of 
'$0 ÄÑÇ ɏɔ˃ ÒÉ ÍÒÅÖ ÌÑ ×ËÈ ÕÈÊÌÒÑȉÖ 
five primary agricultural economies. 19 

¶ This sector is highly vulnerable to the 
increasing frequency and severity of extreme 
weather events such as erratic rainfall, 
drought-driven water shortages, and flood-
induced soil erosion. 

 

¶ Such events compromise crop yields and 
livestock productivity.  

¶ In the Philippines, from 1990 to 2006, 
damages to agricultural production 
averaged US$227 million annually. 
Typhoons were responsible for 70% of this 
damage, droughts 18%, and floods 5%.20 

 

¶ Prolonged drought caused supply 
disruptions in palm oil production and 
caused a significant impact on the 
Malaysian economy in the fourth quarter of 
2019.  

Water  ¶ Water, vital for human survival, serves 
as a crucial resource for drinking, 
sanitation, and hygiene. 

 

¶ It also underpins sectors like 
agriculture, manufacturing, and 
energy, highlighting its economic 
significance.  

¶ Climate changes threaten water 
availability and quality through factors like 
erratic rainfall, flood -driven saltwater 
intrusion, temperature -induced algal 
blooms, and degradation of ecosystems 
such as forests and wetlands which 
provide water services like storage and 
water quality . 

¶ In Vietnam, saltwater intrusion in the 
Mekong Delta has intensified since 2016, 
persisting for four months compared to the 
usual one month. Factors include sea level 
rise, drought, and unpredictable weather 
patterns. This phenomenon affects both 
agriculture and household water usage.  

¶ On 16 December 2021, torrential 
downpours landed on the eastern coast of 
Peninsular Malaysia which later spread 
across the whole peninsula, resulting in a 
ȊÒÑÆÈ-in-a-ÆÈÑ×ØÕÜȋ ÉÏÒÒÇ ×ËÄ× ÏÄÖ×Èd over a 
month  and displaced over 125,000 people. 
Malaysia was not prepared for the calamity, 
leading to victims being trapped on the roof 
for several days in wait for rescue.    
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Theme  Significan ce Nature of climate hazards  Example  

Health  ¶ Apart from the direct impact on life 
and well -being, climate-induced health 
issues strain economic activities by 
driving up healthcare costs, diverting 
resources from other economic areas, 
and reducing worker productivity. 
Loss of productivity is expected to 
increase by 88% by 2030 from 1995 
levels. 

¶ Physical health: There is a surge in heat-
related illn esses, water-borne diseases, 
and vector-borne ailments. 

 

¶ Mental health: Disasters, displacement, 
and loss escalate psychological distress. 

 

¶ Healthcare infrastructure: Climate events 
strain healthcare capacities, damage 
facilities, and pose challenges to the 
system. 

¶ In April 2023, continental Southeast Asia 
faced a once-in-200-years heatwave, caused 
by climate change. This led to a spike in 
hospitalisations and fatalities. Although 
exact numbers remain uncertain, if this 
trend persists, the ensuing two decades 
could see an increase of 30 deaths per 
million in Thailand and Myanmar, and 40 
in Cambodia.21 

Ecosystems ¶ Ecosystems deliver vital services such 
as carbon sequestration, water 
regulation, and soil stabili sation. 

 

¶ They furnish critical habitats 
supporting agriculture, fisheries, and 
tourism sectors.  

 

¶ They also serve as natural defence 
barriers against extreme weather 
events, safeguarding coastlines from 
erosion and storm surges. 

¶ Rising sea levels reduce ÈÆÒÖÜÖ×ÈÐÖȉ 
capacity to serve key functions. For 
instance, submerged mangroves cannot 
offer protection and become 
uninhabitable for fish and other wildlife.  

 

¶ Heavy rainfall intensifies flooding and 
soil erosion, which degrade forest habitats 
and increase tree mortality.  

 

¶ Dry spells and heatwaves can also cause 
forest fires and severe haze that impact 
human health due to an unhealthy air 
pollutant index (API).   

 

 

 

 

¶ In the Coral Triangle marine bio -ecoregion, 
warming sea surface temperatures, 
amplified by El Niño, triggered coral 
bleaching in various areas, especially the 
coral reefs in Malaysia, Philippines 
(Masinloc Fish Sanctuary and the Tubbataha 
Reef in the Sulu Sea), and Indonesia. 
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Theme  Significan ce Nature of climate hazards  Example  

Infrastructure  ¶ Infrastructure underpins our quality of 
life, facilitating essential services like 
housing, education, healthcare, 
transportation, water, sanitation, and 
energy. 

 

¶ )× ÌÖ ÓÌÙÒ×ÄÏ ÉÒÕ Ä ÑÄ×ÌÒÑȉÖ ÈÆÒÑÒÐÌÆ 
development, fuelling  growth across 
various industrial sectors. 

¶ Rising sea levels threaten coastal cities 
and settlements, potentially causing 
damages to buildings, transportation 
systems, bridges, and more. 

 

¶ Increased flooding heightens the risk of 
landslides and erodes the foundations 
where vital infrastructure stands.  

¶ Severe weather events can displace 
communities and cause damage to 
buildings.  

¶ In Indonesia, approximately 23 million 
people residing in coastal cities, along with 
a significant portion of Jakarta, face 
potential inundation risks from rising seas 
by 2050. Sea level rise has already impacted 
*ÄÙÄȉÖ ÆÒÄÖ×ÄÏ ÄÕÈÄÖǻ ÑÒ×ÄÅÏÜ ÌÑ 0ÈÎÄÏÒÑÊÄÑ 
and Karawang.22 

Trade  ¶ Trade within and outside Southeast 
!ÖÌÄ ÖÌÊÑÌÉÌÆÄÑ×ÏÜ ÅÒÏÖ×ÈÕÖ ×ËÈ ÕÈÊÌÒÑȉÖ 
economy, with an impressive ~US$3 
tr illion  in goods traded in 2021 alone.23 

 

¶ The region is poised to surpass global 
trade growth due to pressures to 
diversify global value chains and 
attractive manufacturing costs. 

¶ Rising sea levels and flooding can damage  
trade routes, including roads, bridges, 
ports, railways, and airports. 

 

¶ Erratic rainfall alters water levels, posing 
challenges to maritime navigation.24 

 

¶ The intricate web of global value chains 
magnifies the effect of climate 
disruptions, as impacts in one region can 
ripple across and impact another.  

¶ Experts project that El Niño will worsen in 
2023 and 2024 in Southeast Asia, reducing 
rice production and affecting global trade 
and food security, as Thailand and Vietnam 
are major rice exporters.25  
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A&R status in Southeast Asia 

Despite the climate challenges faced by the region, Southeast Asia remains severely underprepared. Four 

countries in the regionȟCambodia, Myanmar, Lao PDR, and the Philippinesȟrank in the bottom 30% 

globally for climate hazard readiness. [Exhibit 1.11.] 

Exhibit 1.1 1: Southeast Asian countries are underprepared for climate hazards  

 
 

1. Vulnerability relates to Exposure, Sensitivity, Adaptive Capacity. Lower ranking indicates lower level of risk. 2. Readine ss relates to level of 
Economic, Governance, and Social readiness. Lower ranking indicates higher readiness 3. National adaptation plan, policy, strategy, or law in 
place; Countries with no national adaptation plan, policy, strategy, or law may have an existing climate action plan with A&R  embedded 
Note: Colour categories based on 3 equal distributions by ranking in the Climate Vulnerability and Readiness list 
Source: Notre Dame Global Adaptation Initiative 2019 data, Based on 182 countries, UNFCCC, BCG analysis 

Though there is growing attention to c limate action in the regionȟas evidenced by nationally determined 

contributions (NDCs) that pinpoint adaptation priorities in Southeast Asian countries ȟthere remain 

substantial gaps: 

¶ The majority of climate strategies emphasise mitigation, often side-linin g A&R; notably, only two of 

11 countries have put forth a National Adaptation Plan (NAP) . 

¶ Current disaster risk management often responds after-the-fact instead of taking preventative 

measures. 

¶ Effective action components are missing in adaptation strategies, such as data-informed decision-

making, a pipeline of bankable projects, clear financial requirements, and robust involvement from 

both the government and private sectors. [Exhibit 1.12.] 
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Exhibit  1.12: #ÒØÑ×ÕÌÈÖȉ .$#Ö leave room for improvement  

 

Note: Outside-in analysis, subject to validation by relevant stakeholders 
Assessment of status ranked in order of data availability, adaptation strategy, national adaptation plans, expert input.  
Source: UNESCAP Risk and Resilience Portal, 2022; Country policy papers, BCG analysis 
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CHAPTER 2: Regional imperative: The case for the SEACAR Alliance 

 
  

© Mazidi Abd Ghani/ WWF -Malaysia 

#(!04%2 ɏǽ 2ÈÊÌÒÑÄÏ ÌÐÓÈÕÄ×ÌÙÈǽ  

4ËÈ ÆÄÖÈ ÉÒÕ ×ËÈ 3%!#!2 !ÏÏÌÄÑÆÈ 
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Southeast Asia is uniquely positioned to coordinate regional A&R against climate change. Common climate 

hazards such as heatwaves, increasing land temperatures, coastal flooding, and agricultural drought affect 

many countries across the region. Moreover, numerous climate hazards are transboundary in nature, 

impacting the entire region rather than individual countries. A unifi ed narrative for Southeast Asia can 

ÄÐÓÏÌÉÜ ×ËÈ ÕÈÊÌÒÑȉÖ ÖÌÊÑÌÉÌÆÄÑÆÈ ÄÑÇ ÙØÏÑÈÕÄÅÌÏÌ×Ü ×Ò ÆÏÌÐÄ×È ÆËÄÑÊÈǾ  

Historically, the region has thrived on collective strength. The Association of Southeast Asian Nations 

(ASEAN), encompassing ten Southeast Asian countries as members and Timor-Leste with observer status, 

has been instrumental in facilitating collaboration. Within the realm of climate action, ASEAN has 

published several critical reports such as the State of Climate Change Report and the Regional Plan of 

Action on Adaptation to Drought. It has also fostered initiatives like the ASEAN Climate Resilience 

Network, emphasising agricultural adaptation, and the ASEAN Smart Cities Network, promoting smart and 

sustainable urban development. 

However, a glaring gap remains in regional coordination for climate A&R. Nations often act individually, 

leading to a fragmented approach within the region. This fragmentation is often evident at global climate 

events, such as COP27, where Southeast Asia was noticeably underrepresented, thus losing out on potential 

funding and support opportunities.  

There is an urgent need for A&R in Southeast Asia, as many of its nations are already facing the impacts of 

climate change. When referring to the ÇÈÉÌÑÌ×ÌÒÑ ÒÉ ÏÒÖÖ ÄÑÇ ÇÄÐÄÊÈǻ ×ËÈ 5. Ö×Ä×ÈÖ ×ËÄ× Ȋ×Ò ÕÈÉÈÕ ×Ò ×ËÈ 

consequences of climate change that go beyond what people can adapt to, or when options exist but a 

ÆÒÐÐØÑÌ×Ü ÇÒÈÖÑȉ× ËÄÙÈ ×ËÈ ÕÈÖÒØÕÆÈÖ ×Ò ÄÆÆÈÖÖ ÒÕ Ø×ÌÏÌse ×ËÈÐǾȋ 4ËÈ ÖÄÐÈ ÄÕ×ÌÆÏÈ ÄÏÖÒ Ö×Ä×ÈÖ ×ËÄ× ȊÏÒÖÖ ÄÑÇ 

damage is and will continue to harm vulnerable communities the most, making addressing the issue a 

ÐÄ××ÈÕ ÒÉ ÆÏÌÐÄ×È ÍØÖ×ÌÆÈǾȋ ,ÒÖÖ ÄÑÇ ÇÄÐÄÊÈ ÆÄÑ ÅÈ ÇÌÙÌÇÈÇ ÌÑ×Ò ÈÆÒÑÒÐÌÆ ÄÑÇ ÑÒÑ-economic losses: 

Economic L & D Non-economic L & D 

Loss of resources, goods, and services  

Loss of income, property, and physical assets 

Individual losses and damages (losses to life, health, and 

mobility)  

Societal losses and damages (such as loss of cultural and 

indigenous knowledge) 

Environmental losses and damages (such as biodiversity 

loss and damage to our ecosystem services) 

It is against this backdrop that the idea for a regional coalition dedicated to bolstering climate A&R was 

conceived. In 2023, three founding partnersȟBCG, Think City, and WWFȟestablished the SEACAR 

Alliance. The SEACAR Alliance prioriti ses collaborative action and emphasises NbS, climate analytics, and 

AI to enhance resilience in cities and communities across six crucial themesȟnatural ecosystems, 

infrastructure, trade, water, agr iculture, and health. [Exhibit 2.1.]  

SEACAR differentiates itself from other initiatives by highlighting the combined potential of nature and AI 

in addressing climate risks at a city scale. We believe that Southeast Asia is in a prime position to harness 

the power of nature, climate analytics, and AI to accelerate this endeavour. The actions we take in cities 

ÄÑÇ ÆÒÐÐØÑÌ×ÌÈÖ ÚÌÏÏ ÖËÄÓÈ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÕÈÖÌÏÌÈÑÆÈ ÌÑ ×ËÈ ØÓÆÒÐÌÑÊ ÇÈÆÄÇÈÖǾ 
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Exhibit 2.1:  3%!#!2 !ÏÏÌÄÑÆÈȉÖ ÓÕÌÒÕÌ×ÌÈÖ 

 

SEACAR is committed to building knowledge capital, drawing from current data, research, and scientific 

insights on A&R. By collaborating with diverse stakeholders, it also seeks to harness regional expertise and 

establish essential partnerships for the successfuÏ ÇÈÏÌÙÈÕÜ ÒÉ !ˣ2 ÖÒÏØ×ÌÒÑÖǾ 3%!#!2 ÚÌÏÏ ÇÕÌÙÈ ×ËÈ ÕÈÊÌÒÑȉÖ 

!ˣ2 ÄÊÈÑÇÄ ×ËÕÒØÊË ÕÈÓÕÈÖÈÑ×Ä×ÌÒÑ Ä× ÊÏÒÅÄÏ ÆÏÌÐÄ×È ÆÒÑÉÈÕÈÑÆÈÖ ÄÑÇ ÉÒÕØÐÖǻ ÄÐÓÏÌÉÜÌÑÊ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ 

collective resilience narrative as a call to action at these events.   
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#(!04%2 ɐǽ 4ËÈ ÆÕØÆÌÄÏ ÕÒÏÈ ÒÉ ÆÌ×ÌÈÖ ÌÑ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÕÒÄÇ ×Ò ÕÈÖÌÏÌÈÑÆÈ 

  

©  Think City  

© Think City  

#(!04%2 ɐǽ 4ËÈ ÆÕØÆÌÄÏ ÕÒÏÈ ÒÉ ÆÌ×ÌÈÖ 

ÌÑ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÕÒÄÇ ×Ò ÕÈÖÌÏÌÈÑÆÈ 
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In the vibrant tapestry of Southeast Asia, cities emerge as bustling hubs of activity, innovation, and 

influence. Their steady evolution  has positioned them as indispensable nerve centres in our modern world.  

However, as crucial as cities ÄÕÈ ×Ò ×ËÈ ÕÈÊÌÒÑȉÖ ÖÒÆÌÒ-economic fabric, they also face mounting climate 

challenges. These urban environments not only generate a significant share of worldwide emissions, but 

also find themselves on the frontline of climate -induced hazards.  

While the gravity of their position is undeniable, the potential for positive transformation is profound. The 

SEACAR Alliance believes that cities, combined with the power of NbS and cutting-edge tools like climate 

analytics and AI, will be instrumental in ÉÒÕÊÌÑÊ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ÕÈÖÌÏÌÈÑ× ÉØ×ØÕÈǾ  

Cities as both catalyst and casualty 

Cities play a dual role in the climate sagaȟwhile they contribute significantly to climate change, they also 

face its most pressing consequences. Consuming over two-thirds of global energy, cities produce more than 

70% of worldwide CO2 emissions.26 At the same time, they grapple with climate hazards like flash floods, 

heat waves, intense rainstorms, extreme temperatures, and droughts. These challenges pose direct threats 

×Ò ×ËÈ ØÕÅÄÑ ÓÒÓØÏÄ×ÌÒÑ ×ËÕÒØÊË ÌÑÆÕÈÄÖÈÇ ËÈÄ× ÄÑÇ ÇÕÒØÊË× ÈÛÓÒÖØÕÈǻ ÓÏÄÆÈ ØÕÅÄÑ ÌÑÉÕÄÖ×ÕØÆ×ØÕÈ ÌÑ ËÄÕÐȉÖ 

way with risks of flooding and severe weather events, and increase health concerns due to air and water 

pollutio n.27  

In 2022 alone, climate-induced calamities caused damages nearing US$400 billion globally, with major cities 

shouldering much of this cost.28 Research from a C40 Cities study reveals those costs from climate events 

approach US$200 billion annually for  prominent cities within the  C40 Network.29 This observation is echoed 

by a BCG analysis, which highlights the acute and sustained physical climate risks that cities face. [Exhibit 

3.1.] 

Exhibit 3.1:  Physical climate risks faced by the travel, cities, and infrastructure sectors 

 
Source: BCG analysis 

Current climate threats are not mere predictions , cities are already living these realities. Yet, there is a 

discernible gap in how they project future vulnerabilities. While 42% of hazards reported by cities are 

anticipated to materiali se in the near termȟaligning with current global experiences30ȟthere seems to be 

an underreporting of medium - to long-term climate risks.   
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Existing city infrastructures and services are already strained due to rapid urban expansion. Adding to this 

is the intensifying impact of climate change, along with socio-economic stressors magnified to a level that 

could jeopardise governance and business operations. The cost of inaction is particularly high for Southeast 

Asia, which is primarily made up of low - and middle-income nations. For these countries, the annual 

damage bill for natural disasters on essential assets like power and transportation could reach a staggering 

US$18 billion. Furthermore, infrastructure d isruptions on households and firms could skyrocket to an 

astounding US$641 billion yearly.31 

Southeast Asia's unique urban landscape also presents a pressing concern as a significant proportion of the 

region's cities are coastal, rendering them highly susceptible to the detrimental effects of climate and ocean 

drivers. Coastal cities and communities are at the forefront of climate risk, as significant ocean and climate-

related drivers such as rising sea levels, increasing frequency of severe storms, and precipitation 

unpredictability  lead to evident consequential physical impacts.32 Adaptation actions in these cities are vital, 

as they face an escalating risk profile, making resilience-building strategies an urgent priority.  

Being reactive is not a feasible strategy. Addressing damages in the wake of climate catastrophes is not only 

challenging, but also exorbitantly expensive. Thus, it is imperative for countries to invest in making their 

city infrastructure resilient from the start . In fact, making our infrastruct ure climate-resilient from the 

outset could result in savings amounting to US$4.2 trillion for developing nations over the long run. 33 

However, a glance at the global landscape reveals a disheartening picture. Only 459 out of 812 cities which 
have disclosed data through the Carbon Disclosure Project (CDP) worldwide have A&R strategies in place. 
About 9,000 cities have not disclosed to CDP,34 and many of these often overlook climate risks or actionable 
countermeasures. Furthermore, only five out of 35 countries under the Organisation for Economic Co-
operation and Development (OECD) have modified at least one building code to account for climate risks.35  

For Southeast Asia, many ËÌÑÊÈÖ ÒÑ Ì×Ö ÆÌ×ÌÈÖǾ /ÙÈÕ ËÄÏÉ ×ËÈ ÕÈÊÌÒÑȉÖ Óopulation  call urban areas home. With 

urbani sation showing no signs of slowing down, cities are expected to house nearly 68% of the population 

by 2050.36 This urban concentration is not just about numbers, but also about influence:  

¶ #Ì×ÌÈÖ ÄÕÈ ÕÈÖÓÒÑÖÌÅÏÈ ÉÒÕ ɕɍ˃ ÒÉ ×ËÈ ÕÈÊÌÒÑȉÖ '$0ǻ ÚÌ×Ë ÖÈÆÒÑÇÄÕÜ ØÕÅÄÑ ÄÕÈÄÖ ÓÕÒÍÈÆ×ÈÇ ×Ò ÇÕÌÙÈ 

40% of its future GDP growth.37  

¶ Cities serve as epicentres for essential services such as healthcare and education, alongside venues 

for recreational, religious, and cultural activities .  

¶ Cities are the nerve centres for governmental operations, housing key government agencies, 

parliaments, and judiciaries. 

Given their critical role, it is evident that ci ties and their administrations have a monumental role to play in 
driving climate action and spearheading the A&R movement. Their jurisdiction often includes systems 

intrinsic to daily life, such as water, waste, transport, and energy, and they shoulder the weight of 

safeguarding residents from an array of climate health threats.  

On a more positive outlook, globally, cities are beginning to rally together, forming influential alliances to 

champion sustainable practices and combat climate change. C40 Cities, ÚËÌÆË ÆÒÑÑÈÆ×Ö ×ËÈ ÚÒÕÏÇȉÖ 

megacities in a united effort against climate action, and the Local Governments for Sustainability (ICLEI), 

an expansive network of over 2,500 local and regional governments championing sustainable urban 

development, are prime examples. In addition, the Resilient Cities Network, backed by the Rockefeller 

Foundation, helps cities to face physical, social, and economic challenges head-on.  

Yet, a closer look at Southeast Asia reveals a concerning delay in A&R initiatives. Only 25 out of 127 cities 

have reported to the CDP with clear adaptation plans. [Exhibit 3.2.] Furthermore, over half of the climate -

focused projects reported in the regionȟcovering mitigation, adaptation, and moreȟremain in the 
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pipeline. Many are in their infancy,  hovering at the scoping, pre-feasibility, or project feasibility stages, and 

are in dire need of technical guidance and funding to advance towards implementation.  [Exhibit 3.3 .] 

Exhibit 3.2:  Southeast Asian cities that have reported an adaptation plan to CDP 

 

Cities that reported  an adaptation plan to CDP  

Indonesia 

1. Jambi 

2. Balikpapan 

3. Bontang 

4. Jakarta 

5. Tanjungpinang 

6. Bogor 

7. Sukabumi 

Malaysia 

1. Iskandar 

2. Seberang Perai 

3. Kuala Lumpur  

Vietnam 

1. Ho Chi Minh  

2. Can Tho 

3. Hanoi 

Singapore 

1. Singapore 

Thailand 

1. Bangkok 

Philippines 

1. Davao 

2. Dipalog 

3. Makati  

4. Ormoc 

5. Puerto Princesa 

6. Quezon 

7. San Carlos 

8. San Francisco 

9. San Jose del Monte 

10. Tagum City 

 

Source: 2022 Cities Adaptation Plans, CDP; World Urbanisation Prospects 2018, World Bank.  

Note: Definition of cities in the World Urbani sation Prospects 2018 are urban agglomerations with 300,000 inhabitants or more 
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Exhibit 3.3: Climate-related projects reported to  

 

Exhibit 3.4:  Over 50% of climate-related projects require assistance to advance towards implementation 

 

 

Source: Asia Pacific Cities Climate Finance Snapshot, CDP 
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The reported projects fall under different project sectors. However, more than half of them is reported as 

being at early stages of development (scoping, pre-feasibility or project feasibility), requiring further 

technical/funding assistance to advance towards implementation. 

Even when initiatives are reported, there is a glaring imbalance in distribution. Of the 68 climate -related 

projects that were reported to the CDP, over 70% were concentrated in the Philippines and Indonesia, 

hinting at possible disparities in regional awareness, funding accessibility, and institutional capacities. This 

imbalance is even more alarming considering that several countries in the region, particularly those with 

lower to medium incomes, have not reported any climate initiatives at all.  

Without structured plans and ready-to-implement projects, A&R strategies risk becoming disjointed, 

suffering from a lack of coordination among stakeholders, and resulting in maladaptive outcomes. These 

challenges are especially pronounced for developing nations, given their increased vulnerability to climate 

impacts and their often limited institutional and technical means to incorporate climate concerns in 

planning. Yet, this very limitation underscores the gravity and urgency of the situation.  

!Ö 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ØÕÅÄÑ ÏÄÑÇÖÆÄÓÈ ÆÒÑ×ÌÑØÈÖ ×Ò ÈÙÒÏÙÈǻ Ì× ÌÖ ÄÑ×ÌÆÌÓÄ×ÈÇ ×ËÄ× ɏɍɍ ÑÈÚ ØÕÅÄÑ centres will 

emerge within the next three decades.39 "Ü ɏɍɒɍǻ ØÕÅÄÑ ÄÕÈÄÖ ÄÕÈ ÏÌÎÈÏÜ ×Ò ÄÆÆÒÐÐÒÇÄ×È ɔɍ˃ ÒÉ ×ËÈ ÕÈÊÌÒÑȉÖ 

populace. Every decision made today, every piece of infrastructure built, and every policy formulated, has 

profound implications for tomorrow. How we build these cities will determine whether we are able to steer 

the region towards resilience or vulnerability.  

Financial mobili sation remains a challenge, especially in light of disparities in climate initiative funding. In 

2018-2019, Asia and the Pacific spent US$519.9 billion in climate finance. Southeast Asia only had a 5% 

share (US$27.8 billion), with most of it publicly sourced t hrough national, multilateral , and bilateral 

development finance institutions. Mitigation projects in Southeast Asia accounted for 84% of its climate 

finance, sevenfold the funds compared to adaptation efforts (12% or US$3.4 billion) .40 [Exhibit 3. 5] Despite 

ÆÏÈÄÕ ÈÙÌÇÈÑÆÈ ËÌÊËÏÌÊË×ÌÑÊ 3ÒØ×ËÈÄÖ× !ÖÌÄȉÖ ØÕÊÈÑ× ÑÈÈÇ ÉÒÕ ÆÏÌÐÄ×È ÄÇÄÓ×Ä×ÌÒÑǻ ×ËÈ ÉÌÑÄÑÆÌÄÏ ÖØÓÓÒÕ× ÉÒÕ 

such projects remains insufficient. Southeast Asia needs to invest US$210 billion per year to construct 

climate-resilient infrastructure tha t the region needs to maintain its economic growth, tackle poverty, and 

address climate impacts.41 To rectify this, both the regional nations and global donors need to recalibrate 

their commitments, ensuring that adaptation projects are not just viable, bu t are actively prioriti sed.  
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Exhibit 3. 5: Estimated flows of urban mitigation financ e far outweigh those of urban adaptation finance  

 
Source: The State of Cities Climate Finance (Cities Climate Finance Leadership Alliance, 2021) 

 

 
Source: ADB. 2023. Climate Finance landscape of Asia and the Pacific. 

The road to climate resilience for Southeast Asia is undeniably intertwined with the fate of its cities. They 

are the heartbeat of the region, where economic potential meets cultural richness, where governance is 

centrali sed, and where the majority of the population resides. As cities go, so does the region. Recognising 

and responding to this pivotal role can determine whether Southeast Asia stands resilient against the 

climate challenges of the future. The time for decisive, coordinated, and proactive action is now.  
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CHAPTER 4: Past meets future: Leveraging nature and AI for resilience 

 
  

© Mazidi Abd Ghani/ WWF Malaysia  

#(!04%2 ɑǽ 0ÄÖ× ÐÈÈ×Ö ÉØ×ØÕÈǽ 

,ÈÙÈÕÄÊÌÑÊ ÑÄ×ØÕÈ ÄÑÇ !) ÉÒÕ 

ÕÈÖÌÏÌÈÑÆÈ 
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Throughout history, nature has provided the ÖÒÏØ×ÌÒÑÖ ÉÒÕ ÐÄÑÜ ÒÉ ËØÐÄÑÌ×ÜȉÖ ÆËÄÏÏÈÑÊÈÖǾ !Ö ÚÈ ÉÄÆÈ ×ËÈ 

multifaceted challenges of climate change, nature, unsurprisingly, has a compelling answer for climate 

A&R, found in NbS. These solutions offer multiple  additional  benefits, including biodiversity conservation, 

livelihood enhancement , and carbon mitigation .  

Conversely, AI  offers a relatively new technological development, reshaping industries and paradigmsȟ

including our approach to climate action. Within the field of A&R, Climate AI refines and enhances our 

approach. It provides us with more precise risk assessments, elevates our prioritisation strategies, and 

guides better decision-making and resource utili sation.  

For Southeast Asia, the real potential lies in coÐÅÌÑÌÑÊ .Å3 ÚÌ×Ë !)ȉÖ ÓÕÈÆÌÖÌÒÑǾ 4ËÌÖ ÌÑ×ÈÊÕÄ×ÈÇ ÄÓÓÕÒÄÆË 

has already shown promising results, with notable applications observed in Kenya and Sri Lanka.  

The power of nature: An ancient solution for mod ern challenges  

Nature has long provided solutions to many human challenges. 

It stands to reason that nature also offers key solutions for 

climate A&R. For instance, trees can help manage flooding, 

while coastal mangroves can mitigate the effects of storm 

surges. Yet, as cities urbanise and land use changes, solutions 

that harness the power of nature have become less common. 

Instead, there has been a growing reliance on traditional 

ÈÑÊÌÑÈÈÕÈÇ ÌÑÉÕÄÖ×ÕØÆ×ØÕÈǻ ÆÒÐÐÒÑÏÜ ÎÑÒÚÑ ÄÖ Ȋgrey 

ÌÑÉÕÄÖ×ÕØÆ×ØÕÈȋǻ ÖØÆË ÄÖ ÇÄÐÖǻ ÅÄÕÕÌÈÕÖǻ ÄÑÇ ÖÈÄÚÄÏÏÖ ÐÄÇÈ ÒÉ 

concrete. While these structures often serve a specific purpose, 

they can have downsides such as high energy consumption, 

disruption to natural ecosystems and processes, and other 

maladaptation effects.  

Southeast Asia is primed to harness the power of nature 

because of its wealth of natural assets. Despite covering only 3% 

ÒÉ ×ËÈ ÚÒÕÏÇȉÖ ÖØÕÉÄÆÈǻ ×ËÈ ÕÈÊÌÒÑ ÆÒÑ×ÄÌÑÖ Ä Öignificant share of 

×ËÈ ÚÒÕÏÇȉÖ ÙÌ×ÄÏ ÈÆÒÖÜÖ×ÈÐÖǾ 4ËÌÖ ÌÑÆÏØÇÈÖ Ɏɒ˃ ÒÉ ×ËÈ ÚÒÕÏÇȉs 

tropical forests, 35% of its coral reefs, 25 million hectares of 

peatland, and a significant portion of global mangroves and seagrass bedsȟ31% and 33%, respectively.42 

The region contains several ecologically important areas such as the Coral Triangle, Heart of Borneo, and 

Lower Mekong Basin. The Coral Triangle is one of the most biodiverse regions in the world, with more than 

500 species of corals, and spanning the Philippines, Malaysia, Indonesia, Papua New Guinea, Solomon 

Islands and Timor-Leste. The Heart of Borneo is one of the largest transboundary rainforests that is still 

intact and is being managed by Brunei, Malaysia, and Indonesia. The Lower Mekong Basin traverses 

Myanmar, Lao PDRǻ 4ËÄÌÏÄÑÇǻ #ÄÐÅÒÇÌÄǻ ÄÑÇ 6ÌÈ×ÑÄÐǾ )× ÌÖ ×ËÈ ȊÕÌÆÈ ÅÒÚÏȋ ÒÉ !ÖÌÄ ÄÑÇ ÌÖ ÒÑÈ ÒÉ ×ËÈ 

ÚÒÕÏÇȉÖ ÕÌÆËÈÖ× ÄÕÈÄÖ ÒÉ ÅÌÒÇÌÙÈÕÖÌ×ÜǾ  

As climate threats intensify in the region, so does the urgency to adopt NbS. The Fifth Session of the United 

Nations Environment Assembly (UNEA-ɒȥ ÇÈÉÌÑÈÖ .Å3 ÄÖ ȈÄÆ×ÌÒÑÖ to protect, conserve, restore, sustainably 

use and manage natural or modified terrestrial, freshwater, coastal and marine ecosystems, which address 

social, economic and environmental challenges effectively and adaptively, while simultaneously providing 

human well -ÅÈÌÑÊǻ ÈÆÒÖÜÖ×ÈÐ ÖÈÕÙÌÆÈÖ ÄÑÇ ÕÈÖÌÏÌÈÑÆÈ ÄÑÇ ÅÌÒÇÌÙÈÕÖÌ×Ü ÅÈÑÈÉÌ×ÖǾȉ 

 

 

BCG Ȝ Climate Vision 2050: The 
Mangrove Manifesto  

Listen to a fictional imagination of the 
year 2050, where Southeast Asia is a global 

leader in using NbS to address climate 
challenges. Learn what it is like to live in 

harmony with nature, and the importance 
of beginning such efforts today. 

Click scan QR to 
listen 

https://open.spotify.com/episode/5wG2l8Z3htuQ7uzr7PHbKY?si=EQdY22NZRY6pAbcgvdXfFQ
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These solutions also offer advantages in adaptation, resilience, economy, nature, and societal well-being.  

NbS can be categorised into four main types: 43 

1. Ecosystem protecti on.  Focused on safeguarding marine, freshwater, and natural or semi-natural 

terrestrial ecosystems. Examples include reserves, conservancies, and locally managed marine areas. 

2. Ecosystem restoration.  Aimed at reversing ecosystem degradation to enhance their productivity and 

societal benefits. Reforestation is a prime example. 

3. Ecosystem management.  Holistic, comprehensive strategies for long-term ecosystem sustainability 

that also address socioeconomic, political, and cultural needs. Examples include ecosystem-based fire 

management and integrated coastal management.  

4. Ecosystem creation.  Interventions involving the establishment, protection, or management of 

artificial ecosystems, such as non-natural tree stands or created wetlands. 

 

 

 

 

 

 

 

 

Exhibit 4.1:  Examples of NbS for climate A&R 

 

Source: World Bank 

Click or scan QR Code to watch: Urban NbS is also gaining traction to 
address multiple challenges 

https://www.youtube.com/watch?v=SRXx0QyxBFo
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NbS not only bolsters A&R, but also delivers multiple other benefits due to the essential ecosystem services 

they provide. Some of these benefits include:  

1. Carbon sequestration.  Robust ecosystems, such as forests and oceans, function as carbon sinks, 

absorbing and storing carbon through their rich vegetation. NbS could contribute to 20 -30% of global 

cost-effective strategies required to meet the emissions targets under the Paris Climate Agreement.44  

2. Biodiversity preservation.  Effective protection, restoration, management, or creat ion of ecosystems 

inherently safeguards the diverse life withinȟranging from plants to animals. For instance, forest 

restoration in Borneo and Sumatra does not just bring back tree species, it also aids orangutans that 

rely on these forests for sustenance and habitat.45  

3. Job creation.  NbS offers long-term economic benefits, including the generation of sustainable jobs. 

In Sabah, Malaysia, locals partner with the government in a Payment for Ecosystem Services (PES) 

programme that remunerates them for sustainable water ecosystem management.46 Meanwhile, a 

ÙÌÏÏÄÊÈ ÌÑ )ÑÇÒÑÈÖÌÄȉÖ 7ÈÖ× +ÄÏÌÐÄÑ×ÄÑ ÐÄÑÄÊÈÖ ÒÙÈÕ ɔɍǻɍɍɍ ËÈÆ×ÄÕÈÖ ÒÉ ÐÄÑÊÕÒÙÈ ÉÒÕÈÖ×Öǻ ÕØÑÑÌÑÊ 

agroforestry and honeybee businesses, yielding monthly profits of US$22,000.47  

4. Water security.  NbS helps ensure consistent water supplies by conserving natural water systems. For 

example, China preserves its watershed to guarantee water for over 400 million residents in the Pearl 

Delta, emphasising sustainable agricultural and forestry initiatives. 48  

5. Food security.  NbS can strengthen food systems by improving agricultural yields and sustainability. 

In Lao PDR, the Luang Prabang Living Land Farm, spreading over 200 km2, has melded traditional 

organic rice-growing techniques with new farming methods, such as innovative grain selection. This 

has allowed the farm to plant and harvest during both the wet and dry seasons, thus increasing 

revenue. The farm has also diversified its revenue base by integrating  ecotourism cantered on 

traditional rice farming , allowing it to support local community proje cts such as English classes for 

school children.49  

6. Health.  Nature offers invaluable health services such as filtering air pollutants, ensuring access to 

clean drinking water, and decreasing the prevalence of infectious and respiratory disorders.50 Natural 

settings also promote physical activity and are associated with better mental health outcomes. 

Furthermore, research indicates that land conversions, which result in closer proximity between 

wildlife, livestock, and humans, can increase disease transmission rates.51 Consequently, preserving 

forests can mitigate such disease spill overs by maintaining distinct habitats for wildlife away from 

urban centres.52  

Principles of NbS53 

At a glance, NbS might seem like a broad term for activities that utili se nature to achieve specific outcomes. 

However, it is more nuanced than that. NbS aims to address societal challenges while benefiting both 

biodiversity and human well -being. The International Union f or Conservation of Nature (IUCN) defines 

societal challenges as those that have significant and demonstrable impacts on society. These include 

climate adaptation, disaster risk reduction, economic and social development, human health, food security, 

water security, environmental degradation, and biodiversity loss. It is vital to understand this distinction as 

inappropriate use of NbS can result in unintended negative consequences or maladaptation. For instance, 

planting an area with a monoculture tree for carbon mitigation can decrease the ecosystem's diversity, 

undermining its resilience and ability to provide ecosystem services. 

To ensure effective and responsible use of NbS, the International Union for Conservation of Nature has 

outlined eight guiding principles 54: 

1. NbS embraces nature conservation norms and principles . While NbS upholds conservation values 

and principles, it is not a substitute for nature conservationȟa separate global priority. Not all 

conservation efforts qualify as NbS. Though many NbS initiatives focus on biodiversity conservation, 

not all directly address it.  
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2. NbS can be implemented alone or in an integrated manner with other solutions to societal 

challenges . These solutions might offer comprehensive ecosystem services independently or 

complementing other initiatives, such as the integration of green-grey infrastructure through a 

mixture of mangroves and seawalls to reduce coastline erosion.  

3. NbS are determined by site -specific natural and cultural contexts that include  traditional, local, 

and scientific knowledge . Implementing NbS requires a deep understanding of the specific 

ecosystem, which includes knowledge from those connected to the ecosystem.  

4. NbS produces societal benefits in a fair and equitable way in a manner  that promotes 

transparency and broad participation . While NbS can benefit distant governments and 

communities, it might also restrict opportunities for nearby inhabitants. It is essential that benefits 

reach all, from local residents to national entities.  Solutions should account for local values tied to the 

ecosystem and explore compensatory mechanisms, such as PES schemes.  

5. NbS maintains the biological and cultural diversity, and the ability of ecosystems to evolve 

over time. To ensure sustainability and resilience against future climate changes, NbS should support 

and maintain both biological and cultural diversity, aligning with the temporal dynamics and 

complexity of ecosystems. 

6. NbS is applied at a landscape scale. NbS often spans vast areas encompassing various ecosystems, 

such as forests, coasts, and farmlands. It is important to consider the broader landscape context when 

rolling out NbS.  

7. NbS recogni se and address  the  trade -offs between generating immediate economic benefits 

for development and  preserving future options for the  full range of ecosystem services. 

Simplifying an ecosystem for a single benefit, like turning diverse woodlands into monoculture 

plantations, can be counterproductive. Recognising and weighing trade-offs, along with the various 

purposes of an ecosystem, is crucial.  

8. NbS is an integral part of the overall design of policies, measures , or actions, to address a 

specific challenge.  This integration facilitates la rge-scale NbS projects and allows for adaptive 

management when necessary.  

 

NbS also play a vital role in contributing to meeting the Global Biodiversity Framework (GBF) and 
the UN Sustainability Development Goals (SDG).  NbS contributes significantly to th e realisation of the 
ultimate 2050 vision and mission of GBF and the objectives of the Convention on Biological Diversity 
(CBD). It also meets SDG goal 3 (good health and well -being), 6 (clean water and sanitation), 11 
(sustainable cities and communities), 13 (climate action), 14 (life below water), and 15 (life on land). 
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PES is an innovative approach where those who benefit from ecosystem servicesȟlike carbon 
sequestration and climate resilienceȟfinancially compensate the land stewards providing these 
services. By doing so, PES promotes the conservation of natural ecosystems through eco-friendly 
practices. 

A notable example of PES success is seen in Vietnam's Lam Dong forest conservation initiative. 
Through a PES program, over 3,000 forest-dwelling households are compensated for protecting 
104,000 hectares of forest. Each household receives US$500 annually, marking a significant 400% 
increase in their income. The recognised ecosystem services of this forest range from water regulation 
in the Dong Nai river basin to soil protection and  maintaining the scenic landscape. Beneficiaries, or 
"buyers" of these services, encompass hydropower plants, water supply organisations, and a tourism 
company. Several PES proponents suggest that, if applied nationwide, PES revenue could potentially 
soar to US$1 billion. 

Source:  
WWF, Payments For Ecosystem Services As A Major Conservation Tool 
Ecosystem Marketplace, Vietnam Leads Southeast Asia in Payments for Ecosystem Services 

#!3% 345$9ǽ 0ÄÜÐÈÑ× ÉÒÕ %ÆÒÖÜÖ×ÈÐ 3ÈÕÙÌÆÈÖ Ȥ0%3ȥ 



40 

 

 

SOUTHEAST ASIA CLIMATE ADAPTATION AND RESILIENCE   
40 

 

 

  

Green infrastructure, which strategically preserves, enhances, or restores natural systems in tandem 
with conventional grey infrastructure, improves the resilience and adaptability of our infrastructure 
systems. This is crucial, especially in the face of present-day environmental challenges.  

Traditional built  ÒÕ Ȋgreyȋ infrastructure, like dams and seawalls, may not be enough to combat the 
escalating challenges posed by climate hazards, water shortages, and poverty.  

Green infrastructure offers more t han just technical advantages. It also brings about societal and 
economic benefits. While traditional grey infrastructure is often managed by the government or 
private organi sations, green infrastructure is often under the care of local communities. It is most 
effective when tailored to the needs of these local stakeholders, presenting opportunities to uplift 
vulnerable populations.  

An example of the cost-effectiveness of green infrastructure is evident in New York City, which saved 
US$1.5 billion by integrating green and grey systems to ensure a reliable water supply. However, the 
financial viability of such projects can vary based on local conditions, and thus should be thoroughly 
evaluated during technical assessments. Beyond just the monetary aspects, it is also essential to 
consider the broader benefits of green infrastructure to appreciate its full value.  

The Vietnam Mekong Delta offers a shining example of how green and grey infrastructure can work 
hand-in-hand. Its strategy for coastal protection includes a mangrove belt outside the sea dike, serving 
as a first line of defence, followed by a more expansive mangrove stretch inland. This approach not 
only shields the area from coastal flooding, erosion, and saltwater intrusion but also enhances 
aquaculture and supports mangrove ecosystems, boosting the livelihoods of local communities.  

Source: Integrating Green and Grey, Creating Next Generation Infrastructure, World Bank Group and 
World Resources Institute 

SERVICE 
GREY INFRASTRUCTURE 

COMPONENTS 
EXAMPLES OF GREEN INFRASTRUCTURE  

COMPONENTS AND THEIR FUNCTION  

Water supply and 
sanitation  

Reservoirs, treatment plants, pipe 
network  

Watersheds: Improve source water quality, thereby reducing treatment 
requirements 
Wetlands: Filter wastewater effluent , thereby reducing wastewater 
treatment requirements  

Hydropower  Reservoirs and power plants 
Watersheds: Reduce sediment inflow and extend life of reservoirs and 
power plants 

Coastal flood 
protection  

Embankments, groynes, sluice 
gates 

Mangrove forests: Decrease wave energy and storm surges, thereby reducing 
embankment requirements  

Urban flood 
management  

Storm drains, pumps, outfalls 
Urban flood retention areas: Store stormwater, thereby reducing 
embankment requirements  

River flood 
management  

Embankments, sluice gates,  
pump stations 

River floodplains: Store flood waters, thereby reducing embankment 
requirements 

Agriculture irrigation 
and drainage  

Barrages/dams, irrigation,  and 
drainage canals 

Agricultural soils: Increase soil water storage capacity and reduce irrigation 
requirements 

#!3% 345$9ǽ )Ñ×ÈÊÕÄ×ÌÑÊ 'ÕÈÈÑ ÄÑÇ 'ÕÄÜ )ÑÉÕÄÖ×ÕØÆ×ØÕÈ ÄÖ Ä .ÈÛ×Ȁ'ÈÑ 
3ÒÏØ×ÌÒÑ 
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Increasing reception of NbS  

The intertwining challenges of climate hazards, biodiversity loss, and social inequality have catapulted NbS 

to the forefront of international climate discussions. Institutions such as the UN Framework Convention on 

Climate Change (UNFCCC) and the UN Convention on Biological Diversity 55 increasingly spotlight NbS as a 

viable solution. Consequently, we are observing a surge in the integration of NbS in NAPs and global 

climate policies. For instance, Timor-Leste has adopted NbS as a cornerstone of its NAP,56 and Vietnam 

underscores NbS's pivotal role in its adaptation strategy. 

The private sector, too, is increasing support for NbS. A testament to this shift is Business for Nature, a 

coalition comprising over 330 organisationsȟincluding stalwarts like the Worl d Economic Forum and the 

World Business Council for Sustainable Development. This coalition underscores the business case for 

embracing NbS, with over 330 companies from 56 countries pledging to combat nature loss and restore 

natural ecosystems.57 In Southeast Asia, the SCeNe Coalition exemplifies a similar endeavour, accelerating 

the adoption of NbS to tap into climate finance via carbon credits. However, most private sector interest in 

NbS thus far has primarily been on the carbon sequestration potential  that can provide carbon credits.  

Furthermore , this increasing reception has not yet translated to action to the scale required for either 

climate adaptation and/or mitigation .  

This inadequacy in action can be attributed to the insufficient  financial backing for NbS. Currently, only 

US$154 billion annually is directed toward NbS, falling short of the needed US$384 billion per year required 

by 2025.58 Notably, the public sector provides 83% of this NbS funding. Given governmental fiscal 

constraints, it is imperative for the private sector to amplify its commitment and substantially increase its 

NbS investments.59  

At COP27, the UNFCCC Climate Champions called for a 

massive US$1 trillion investment in NbS for urban 

communities by 2030.60  

The economic value of NbS 

NbS offers a promising approach for climate adaptation 

and resilience. A meta-analysis of 69 studies across five 

habitats globally found that coastal habitats can reduce 

wave heights by an impressive 35% to 71% on average.61 

Further evidence indicates that NbS can diminish the 

severity of climate and weather hazards by a notable 26%. 

These solutions also play a critical role in offsetting the 

economic costs of climate change. By 2030, climate 

change-related costs in developing countries are projected 

to range between US$402 billion and US$805 billion 

annually. By 2050, these costs could escalate to a 

staggering US$1.2 trillion to US$2.4 trillion, without taking 

into consideration the impact from Southeast Asia. 62 

Implementing NbS to achieve a 26% reduction in climate 

and weather-related hazards could save these nations 

upwards of US$104 billion in 2030, and US$393 billion by 

2050.63  

Climate change is upon us, affecting not just the 
global landscape, but also local communities like 

Penang Island with its rich heritage, vibrant 
populace, and natural ecosystems. 

Dive deeper with Hamdan Abdul Majeed, 
Managing Director of Think City, as he discusses 
0ÈÑÄÑÊȉÖ ØÕÅÄÑ ÊÕÈÈÑÌÑÊ ÌÑÌ×ÌÄ×ÌÙÈÖ ÄÑÇ ×ËÈ 

Nature-based Climate Adaptation Programme 
for Urb an Areas of Penang Island. 

This video was produced by BBC StoryWorks 
for  Think City as part of the Transforming 

Cities series. 

Click or scan QR Code to 
watch: 

https://www.bbc.com/storyworks/transforming-cities/penang
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Beyond these benefits, NbS often proves to be more cost-effective than traditional engineered/ grey 

infrastructure solutions. It is not only affordable but also versatile in protecting against various climate 

threats. Returns over time are known to increase exponentially. 64 Unlike grey infrastructure, which offers 

localised benefits, NbS provides long-term benefits that span vast regions. Additionally, due to their reliance 

on natural regenerative processes, NbS often require less upkeep than their conventional counterparts.65 

Challenges in implementing NbS 

While there is mounting evidence that NbS can address the multifaceted challenges of climate change, 

there are several possible reasons why it has not been implemented at scale to achieve our climate goals. 

¶ Tradit ional engineering solutions tend to deliver foreseeable and immediate results, making them 

more predictable. For instance, the protective role of a seawall is fairly straightforward, considering 

the geographical area it protects and its projected lifespan. Conversely, the benefits of a mangrove 

forest are nuanced, relying on several factors such as species type, maturity, and local involvement 

to maintain the mangroves. However, beyond just flood protection, mangroves enhance water 

security, boost local economies, and offer recreational spaces. But these advantages, being 

influenced by various socio-economic and ecological factors, make it complex to determine the 

comprehensive impact of an NbS.66  

¶ Climate resilience of NbS is another concern. Ecosystems can be vulnerable to changing climate 

dynamics. Forests, for example, may face more frequent fires, impairing their self-recovery. Salt 

marshes, on the other hand, are at risk of inundation due to rising sea levels.67 Althou gh there are 

interventions to minimi se these vulnerabilities, they nevertheless cast doubts over the efficacy and 

sustainability of NbS.  

¶ Implementing NbS demands a broader consensus. They often span vast landscapes, needing the 

endorsement of multiple sta keholders like local communities, landowners, and both public and 

private sectors. In contrast, traditional engineered projects often involve fewer participants and 

typically require less land use.68  

¶ Ongoing NbS projects conducted by the International Federation of Red Cross (IFRC) had identified 

challenges in the time, scalability and expertise needed for managing and monitoring NbS projects, 

there ÌÖ ÄÏÖÒ ×ËÈ ÆËÄÏÏÈÑÊÈ ÌÑ ÌÇÈÑ×ÌÉÜÌÑÊ ȊÆËÄÐÓÌÒÑÖȋ ÉÒÕ .Å3Ǿ 4ËÈ ÆØÕÕÈÑ× ÖÒÆÌÄÏ ÄÑÇ ÐÄÕÎÈ× 

standards are still geared towards productivity and profitability.  

However, the tide is turning. Advanced technologies and tools such as AI modelling  are now offering more 
ÓÕÈÆÌÖÈ ÐÈÄÖØÕÈÐÈÑ×Ö ÒÉ .Å3ȉÖ ÇÌÙÈÕÖÈ ÅÈÑÈÉÌ×ÖǾ 'ÏÒÅÄÏÏÜǻ ÌÑÑÒÙÄ×ÌÙÈ ÓÌÏÒ× ÓÕÒÍÈÆ×Ö ÄÕe discovering ways to 

enhance the resilience of NbS, from integrating grey into green infrastructure, and devising natural 

fortifications. Furthermore, there is a swelling wave of support for NbS among governmental bodies, non -

governmental organisations (N'/Öȥǻ ÄÑÇ ÉÌÑÄÑÆÌÄÏ ÌÑÖ×Ì×Ø×ÌÒÑÖǾ )ÑÌ×ÌÄ×ÌÙÈÖ ÏÌÎÈ ×ËÈ 7ÒÕÏÇ "ÄÑÎȉÖ 7ÈÄÏ×Ë 

Accounting and the Valuation of Ecosystem Services are driving the adoption of NbS across crucial sectors, 

including disaster management.69
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NbS solutions are vulnerable to climate-induced hazards. For example, although mangroves play a 
pivotal role in mitigating coastal erosion and cushioning the effects of storm surges, they remain 
vulnerable especially in their early growth  stages. Demak, a coastal town in Indonesia, encountered 
such challenges with several unsuccessful mangrove replanting efforts due to the deep and turbulent 
waters which were unsuitable for young mangrove saplings.  

In response, the local community, together with Wetlands International and the Indonesian 
Government, constructed wave-dampening structures using bamboo poles, facilitating sediment 
accumulation. These sediments not only supported the natural regeneration of mangroves by catching 
seeds shed by mature trees, but also promoted the biodiversity of the mangrove ecosystem. Unlike 
many conventional replanting initiatives that primarily use a limited set of species, the Demak 
initiative witnessed the sprouting of at least 12 distinct mangrove species. This biodiversity inherently 
Ö×ÕÈÑÊ×ËÈÑÖ ×ËÈ ÉÒÕÈÖ×ȉÖ ÕÈÖÌÏÌÈÑÆÈ ÄÊÄÌÑÖ× ÆÏÌÐÄ×È ÆËÄÑÊÈǾ  

Source: Mangrove restoration gives hope to Indonesia's sinking shores, UN Environment Programme 

#!3% 345$9ǽ #ÏÌÐÄ×ÈȀ2ÈÖÌÏÌÈÑ× .Å3 ÌÑ $ÈÐÄÎǻ )ÑÇÒÑÈÖÌÄ 
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Challenge  

The Municipality of Concepcion is in the northern part of Panay Island, the sixth -largest and fourth-

most populous island in the Philippines, formed by more than 25 island villages. This coastal area is 

exposed to the effects of climate change, from more intense dry seasons to extreme storms and 

typhoons, affecting the livelihoods of local communities.  

Intervention  

Green-Grey Infrastructure Initiative is the collaborative effort between The Global  Mangrove Alliance 

and Conservation International, to use NbS along with  grey infrastructure to increase the resilience of 

11 island villages.  

The Green Grey Infrastructure initiative has focused on three key objectives: (1) Rebuild coastal 

sediment by replanting mangroves; (2) Halt the ongoing beach erosion and (3) Reduce the effects of 

extreme weather events on residents. 

The project conducts assessment and designs the infrastructure, using a combination of wave 

attenuation fences, sediment trapping fences, low-crest semi-permeable breakwater as grey solutions, 

and mangrove restoration and the establishment of a community -based marine protected area (MPA) 

as green solutions.  

 

Source: The Global Mangrove Alliance, Green-Grey Infrastructure in the Philippines  

#!3% 345$9ǽ 'ÕÈÈÑ 'ÕÈÜ )ÑÉÕÄÖ×ÕØÆ×ØÕÈ ÌÑ #ÒÑÆÈÓÆÌÒÑǻ 0ËÌÏÌÓÓÌÑÈÖ 

Impact  

¶ A total of 110,363 seedlings of native species have been planted covering an area of 11 hectares 

of mangrove rehabilitation.  

¶ Established a 769.7-hectare community -based marine protected area (CB-MPA) which included 

capacity building and training . 

¶ The additional two livelihood projects were included: the production of coconut -based products 

and the production of virgin coconut oil to reduce community heavy reliance on fishing . 

¶ Established a Barangay Emergency Response Centre and emergency response plan. 
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Leveraging the latest solution: Climate AI  

AI has is now more than just a buzzwordǻ ÄÑÇ ËÄÖ Ä ÓÕÒÐÌÑÈÑ× ÓÏÄÆÈ ÌÑ ÖÒÐÈ ÒÉ ×ËÈ ÚÒÕÏÇȉÖ biggest 

platforms and forums. AI has now moved beyond being a mere concept to deliver real-world applications 

that are rapidly transforming industries.  

AI is described as any technique that allows computers to replicate human intelligence, using logic, if-then 

rules, decision trees, and machine learning (ML). Notably, ML is a subset of AI that incorporates statistical 

techniques, enabling machines to enhance their performance on tasks through experience. 

The realm of climate action, too, has been enriched by the capabilities of AI. There is a growing 

acknowledgement that integrating AI with climate analytics offers a formidable tool in the fight against 

climate change. In fact, of the organisations sampled globally, over 40% recognised the potential of 

harnessing AI for their climate -related endeavours.70 

AI holds diverse applications in addressing climate concerns, spanning mitigation, A&R, and enablers:71 

¶ A&R: AI refines the projection of long -term, regionali sed climate effects and extreme events, while 

also enhancing the management of vulnerability and exposure. 

¶ Mitigation:  AI can help quantify emissions at both micro and macro levels, effectively helping 

decision-makers in managing efforts to reduce emissions and GHG effects and facilitate the removal 

of existing atmospheric emissions. 

¶ Enablers:  AI strengthens the pillars of climate research and modelling , augments financial analytics, 

and fosters education and behavioural  change. 

 

Within the subset of A&R, perhaps CÏÌÐÄ×È !)ȉÖ ÐÒÖ× 
invaluable contribution is its capacity to translate vast 
data streams into actionable insights. This data-driven 
clarity empowers swifter, more informed decision -making, 
pushing us closer to our climate resilience goals.  

#ÏÌÐÄ×È !)ȉÖ ØÑÌÔØÈ ÆÄÓÄÆÌ×Ü ×Ò ÄÇÇÕÈÖÖ ×ËÈ ÐØÏ×Ì-faceted 
challenges of the climate crisis 

The climate crisis is not a single issue, but a multifaceted 

challenge with profound economic, social, and 

environmental  repercussions. While there is a wealth of 

data on this topic, much of it remains dispersed across 

different entities, and often in formats that are not easily 

accessible or interpretable for those who need it most.  

Here is where AI proves itself useful as a transformative 

tool with the ability to translate and distil  complex data 

sets into information vital for decision -makers. For 

instance, AI amplifies the precision of climate risk assessments. Through ML algorithms, it analyses large 

data sets and historical patterns, offering more accurate forecasts of potential climate risks.  

Furthermore, AI equips decision-makers with the capability for scenario planning, simulating diverse 

scenarios based on specific parameters. Given the fluid nature of the climate crisis, and the fact that the 

outcomes largely depend on our actions today, it is vital to explore a range of possible future scenarios. This 

ensures our A&R strategies remain robust and relevant. Such models might explore various representative 

concentration pathways (RCPs) for specific years or predict global temperature changes over different 

periods. For instance, we have been modelling  scenarios based on a 1.5°C temperature rise from pre-

Understand how AI can help us to adapt to 
climate change, as explained by Hamid Maher, 

BCG Managing Director and Partner. 

Click or scan QR Code to watch: 

https://www.youtube.com/watch?v=mmjvGLa4yX0&t=2s
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industrial levels, however newer research suggests we might be edging closer to a 2.0°C increase or even 

higher. AI would then be able to analyse the impact for these various temperature scenarios. 

&ÒÕ ÑÄ×ÌÒÑÖ ÚÌ×Ë ÏÌÐÌ×ÈÇ ÕÈÖÒØÕÆÈÖǻ ÈÖÓÈÆÌÄÏÏÜ ÐÄÑÜ ÌÑ 3ÒØ×ËÈÄÖ× !ÖÌÄǻ !)ȉÖ ÆÄÓÄÅÌÏÌ×ÌÈÖ ÄÕÈ ÈÙÈÑ ÐÒÕÈ 

important. By providing more granular insights, it enables decision -makers to prioriti se their resources 

effectively. For instance, while many data sources might offer national -level insights, AI can process data 

inputs further, generating insights right dow n to the municipal level to provide a more targeted and 

efficient approach to tackling the climate crisis.  

Climate AI reduces uncertainty by quantifying the cost of inaction  

The impacts of climate change are largely "invisible" as they rest on predictions of events yet to occur, often 

projected decades or even centuries ahead. The outcomes of adaptation efforts, such as avoided economic, 

social, and environmental losses, are more difficult to quantify than those of mitigation, which can be 

directly measured (e.g., in metric tons of CO2). While mitigation strategies can be consistent with global 

standards, adaptation efforts must be tailored to local contexts and outcomes depending on the solution. 

Furthermore, NbS adaptation measures provide multipronged solutions which may be complex to measure, 

compared to linear adaptation approaches. For instance, mangrove planting might shield certain 

communities, contribute to carbon mitigation, boost local livelihoods, and conserve biodiversity. Each 

benefit requires a distinct metric of measurement. In contrast, a seawall might solely offer adaptation 

benefits by protecting against rising sea levels but lack secondary benefits. 

Climate AI solves these issues by creating models that are able to synthesise and quantify inaction costs. It 

can simulate future scenarios, integrating complex outcome metrics across various dimensions. AI is then 

able to determine the potential  return on investment  (ROI) of an A&R initiative by juxtaposing projected 

costs of inaction against the total expense of the initiativeȟhelping to inform decision -makers of the 

bankability of projects. These models are also adaptable and able to accommodate updated parameters to 

ensure their relevance and resonance with various stakeholders (e.g., detailed socio-economic impact for 

city authorities).  

This adaptability allows for value -based prioriti sation among multiple A&R strategies. AI can perform 

simulations for an array of soluti ons, producing a unified reference point, be it ROI or the number of people 

protected. Notably, AI can also forecast the long-term effects of A&R solutions. Such projections enable 

decision-makers to strategise not only which solutions to employ, but  also the optimal timing for their 

deployment. This ensures efficient allocation of funds and resources both immediately and in the years to 

come. 

A prominent application of AI in the A&R sector is climate risk assessment. AI-powered assessments can 

identi fy high-risk areas and quantify the impact of climate hazards. By processing vast amounts of climate 

data, AI can deduce hazard exposure and vulnerability across economic, social, and environmental spheres. 

[Exhibit 4.2.]  
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Exhibit 4.2:  Illustrative map an d quantified impact, generated by a climate risk assessment 

Providing visual representations of the exposure 

and vulnerabilities, coupled with quantitative 

analyses, offers a reliable framework for decision-

makers. As these assessments can be conducted to 

the level of local municipalities, these models enable 

stakeholders to identify which areas require urgent 

intervention, facilitating effective resource 

allocation.

 

Illustrative map and quantified impact generated  

by climate risk assessment 

LGAs: Local government areas 
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Note: Logos represent examples of organisations involved in the mentioned practice areas 

 

 

 

 

How Southeast Asia can build climate resilience 
with the help of AI , as explained by Dave 

Sivaprasad, BCG Managing Director and Partner 

Click or scan QR Code to watch: 

https://www.bcg.com/videos/ai-analytics-key-for-climate-resilience-in-vulnerable-areas
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This Southeast Asia country is highly exposed to climate hazards. It is ranked #1 on the World Risk 
Index as the nation most at risk of disasters. The effects of climate change on the country are 
evident: sea levels are rising at an alarming rate of +13mm/year, 4x the global average. Since the 
1970s, tropical cyclones have intensified by 12%, and the occurrence of Category 4 and 5 storms has 
more than doubled. Additionally, extreme rainfall events are becoming more common, with more 
days recording over 300mm of rain and a 25% rise in average one-day precipitation.  

These climatic changes have profound implications ÉÒÕ ×ËÈ ÆÒØÑ×ÕÜȉÖ ÖÒÆÌÄÏǻ ÈÆÒÑÒÐÌÆǻ ÄÑÇ ÑÄ×ØÕÄÏ 
systems: 

Challenge:  

#!3% 345$9ǽ 5ÖÌÑÊ #ÏÌÐÄ×È 2ÌÖÎ -ÒÇÈÏÏÌÑÊ ÉÒÕ $Ä×ÄȀ$ÕÌÙÈÑ $ÈÆÌÖÌÒÑȀ
-ÄÎÌÑÊ ÌÑ Ä 3ÒØ×ËÈÄÖ× !ÖÌÄ #ÒÄÖ× 2ÈÊÌÒÑ #Ì×Ü 

1. Social impacts: 
ƺ 74% of the population is exposed to climate hazards  

ƺ Water access is becoming increasingly uncertain  

2. Economic impacts: 
ƺ Projected loss of 6% GDP annually by 2100  

ƺ Anticipated declines in crop yield and fish catches by 25% and 40% respectively by 2050  

ƺ Climate hazards have resulted in damages exceeding US$10 billion over the past decade  

3. Natural impacts:  

ƺ Over 70% of coral reefs are classified as high risk or worse  

ƺ Mangrove populations have diminished by 80% over the past 75 years  

ƺ Predicted biodiversity loss of 60% by 2050 

Intervention #1  
Evaluate the implications of permanent sea level rise on the population. Identify the most affected 
segments and locations to enable collaborative decision-making between national and local 
governments, ensuring the prioriti sation of vulnerable population groups.  

 

100k of the region  population are exposed, potentially 
displace d as permanent SLR up to 0.5m  

 

16% of total population exposed are people in poverty, 
who are 2x more likely to be affected as they may not 
have the resources to adapt  

 

78% exposed people come from only 4 (of 21) 
municipalities  

 


