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Foreword: The 2018 Environment and Development Series 

This document is part of the Environment and Development Series produced by the Environment 

and Development Division of the United Nations Economic and Social Commission for Asia and 

Pacific (ESCAP). In its 2018 edition, the Series discusses pressing environmental challenges in 

the region, the potential benefits of environmental action and available solutions in the context of 

regional cooperation. This paper is based on background documentation developed for the 

Committee of Environment and Development in its Fifth Session1 from 21 to 23 November 2018. 

Following a brief overview of key issues, Part A introduces pressing environmental challenges in 

Asia and the Pacific that endanger social progress and economic prosperity in the region, 

including those related to unsustainable resource management and natural resource depletion, 

ecosystem degradation and biodiversity loss, pollution and waste, and climate change.  

Part B identifies significant benefits and co-benefits of environmental action in four respective key 

areas, namely promoting resource efficiency, transitioning to a circular economy, conserving and 

restoring ecosystem services, and climate action. The document provides examples of technical 

solutions to harness the benefits of environmental action to accelerate progress on achieving 

sustainable development.  

To conclude, Part C highlights the value of regional cooperation and of the means of 

implementation of the 2030 Agenda for Sustainable Development to harness benefits and co-

benefits and promote solutions identified. 

Where available, this document uses the ESCAP Statistical Online Database and United Nations 

databases. However, trend analysis at the regional level is possible for approximately a quarter of 

all the global Sustainable Development Goal indicators only (that is, for 64 indicators only), with 

two or more data points available for these indicators for only 50 per cent or more countries in 

the Asia-Pacific region. Data is largely missing for most Sustainable Development Goals and 

targets with a strong environmental dimension (such as Sustainable Development Goals 6, 11, 

12, 13 and 14). Additional information on developments and current environmental challenges in 

the region rely on secondary data, limiting comparability.  Increased efforts are required to 

improve data availability and statistical capacity at the regional level, to inform policymaking, and 

monitoring and reporting processes. 

 

                                                           
1 The programme, background documents and report of the Committee Session can be found online at: 

https://www.unescap.org/intergovernmental-meetings/committee-environment-and-development-

fifth-session  

The Economic and Social Commission for Asia and the Pacific (ESCAP) is the regional 

development arm of the United Nations and serves as the main economic and social 

development centre for the United Nations in the Asia-Pacific region. Its mandate is to foster 

cooperation between its 53 members and 9 associate members. ESCAP provides the 

strategic link between global and country-level programmes and issues. It supports 

Governments in consolidating regional positions and advocates regional approaches to 

meeting the unique socioeconomic challenges in a globalizing world. The ESCAP secretariat 

is located in Bangkok. www.unescap.org/  

https://www.unescap.org/intergovernmental-meetings/committee-environment-and-development-fifth-session
https://www.unescap.org/intergovernmental-meetings/committee-environment-and-development-fifth-session
http://www.unescap.org/
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Overview: Key challenges, benefits of action, and solutions for 

environmentally sustainable development in Asia and the Pacific 

The capacity of our environment to sustain economic growth and livelihoods across the region is 

under serious threat from wasteful resource use and depletion, widespread ecosystem 

degradation and pollution, and human-made climate change. The region’s economic growth has 

come at heavy cost to people’s health and livelihoods and to natural capital, has contributed to 

gender and income inequality, and will ultimately undermine economic development itself. The 

region’s economies and societies are dependent on healthily functioning ecosystems. Pursuing 

integrated policies to conserve natural resources, ecosystems and biodiversity that build the 

foundation for economic productivity and livelihoods will be key to achieving the Sustainable 

Development Goals in Asia and the Pacific. Urgent action is needed to steer development onto 

an inclusive, environmentally responsible pathway for the future. 

Progress towards the Sustainable Development Goals and targets associated with the 

environment has been insufficient across the board, despite achievements made on reducing 

poverty and improving access to basic services. Key environmental challenges in the region that 

jeopardize social progress and economic prosperity in Asia and the Pacific include rapid 

urbanization and increased demand for resources, loss of ecosystem services, an exponential 

increase in greenhouse gas emissions, waste generation and pollution and associated threats to 

human health. The Asia-Pacific region remains the most resource-intensive in the world, and 

urban areas in the region are generating increasing amounts of municipal solid waste. There has 

been no progress and even regression across the region since 2015 in protecting, restoring and 

promoting the sustainable use of terrestrial ecosystems and conserving biodiversity, and ocean 

health continues to decline. The region now accounts for over half of the world’s greenhouse gas 

emissions, and the level of emissions is climbing. 

The challenges identified can be tackled with environmental action that creates an array of 

benefits for the economy, society and the planet itself. Considering the transboundary nature of 

climate, natural ecosystems, pollution and resource use, regional collaboration mechanisms 

become increasingly significant and urgent. The 2030 Agenda for Sustainable Development 

provides a strong global consensus and momentum to improve resource efficiency, transition to 

a circular economy, effectively manage ecosystems and take concerted climate action. 

Recognizing that natural resources are intrinsically interlinked to the achievement of the 

Sustainable Development Goals, regional environmental actions will need to be integrated across 

the whole spectrum of global agendas and engage different actors and sectors. 

Positive environmental impact and associated co-benefits span institutional and geographical 

boundaries. Relating the co-benefits of environment and development actions to other areas can 

spur widespread support for effective implementation. Ensuring that environmental co-benefits 

are realized requires enabling actions and coordination across sectors, actors and countries to 

increase the capture of positive synergies by promoting resource efficiency, transitioning to a 

circular economy, conserving and restoring ecosystem services, and accelerating climate action. 

Improving efficiency in the management of natural resources (materials, energy and water) 

delivers direct benefits by reducing the demand for these resources and generating cost savings, 

and can deliver important co-benefits such as reduced greenhouse gas emissions, limited price 

volatility of resources, control of air and water pollution and generation of jobs. A circular economy 

approach advocates a shift away from a linear production and consumption system –the “take, 

make and dispose” extractive industrial model, which generates a lot of waste, with most of the 

value in materials used lost to landfills and resources being consistently underutilized. The waste 

generated through these ineffective processes brings about additional costs due on municipal 
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budgets and has negative environmental impacts, including air, water and noise pollution, release 

of toxic substances and greenhouse gas emissions.2 Conversely, a circular economy entails 

gradually decoupling economic activity from the consumption of finite resources and is based on 

three principles: design out waste and pollution, keep products and materials at their highest value 

and in use, and regenerate natural systems.3 A circular economy distinguishes between two cycles 

of materials: biological and technical (see Figure 1). Biological cycles contain those materials that 

can safely cycle in and out of the biosphere (including food, fibres, and bio-based construction 

materials, such as wood). Technical cycles contain flows of materials that cannot be appropriately 

returned to the biosphere, such as plastics and metals found in products ranging from engines to 

washing machines to mobile phones.4 

Figure 1: Towards a circular economy5 

 

A main approach to promote conservation and restoration of ecosystems is by applying nature-

based solutions to harness the full potential of ecosystems and nature and support sustainable 

development. Such solutions protect, sustainably manage, restore natural or modified ecosystems 

and aim to address societal challenges effectively and adaptively while providing human well-being 

and biodiversity benefits.6 Nature-based solutions involve the application of knowledge about the 

features and processes of nature in work, towards options for future actions that are resilient, 

resource efficient and attuned to local conditions and needs. They build on two premises: (a) some 

societal challenges stem from human activities that have failed to recognize ecological limitations; 

and (b) sustainable alternatives to those activities can be found by looking to nature for design 

                                                           
2  Ellen MacArthur Foundation, “Cities in the circular economy: an initial exploration” (Cowes, United 

Kingdom, 2017). 
3  Ellen MacArthur Foundation, “Circular economy overview”. Available at 

www.ellenmacarthurfoundation.org/circular-economy/overview/concept. 
4  Ellen MacArthur Foundation, Urban Biocycles (Cowes, United Kingdom, 2017). 
5  World Economic Forum, Towards the Circular Economy: Accelerating the Scale-Up Across Global 

Supply Chains (Geneva, 2014). 
6  International Union for Conservation of Nature, “Nature-based solutions”. Available at 

www.iucn.org/commissions/commission-ecosystem-management/our-work/nature-based-solutions. 

http://www.ellenmacarthurfoundation.org/circular-economy/overview/concept
http://www.iucn.org/commissions/commission-ecosystem-management/our-work/nature-based-solutions
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and process knowledge. As such, nature-based solutions are inspired and supported by nature, 

and they maintain and enhance natural and social capital. 

Climate action is a prerequisite for a sustainable future and the achievement of the Paris 

Agreement on Climate Change will determine, and at the same time, be influenced by the success 

of implementing the 2030 Agenda and the Sustainable Development Goals. Both mitigation and 

adaptation will be necessary to tackle the negative impacts of climate change. In a region that is 

a main contributor to greenhouse gas emissions as well as very vulnerable to climate change 

impacts, any short-term development benefit could be compromised in the long term by the 

absence of climate action. 

For these technical solutions to be effectively applied in the Asia-Pacific region, they should be 

delivered by means of regional cooperation platforms and integrated into the means of 

implementation of the 2030 Agenda. The platforms and mechanisms of ESCAP, such as the 

Ministerial Conference on Environment and Development, the Asia Pacific Forum on Sustainable 

Development, and the regional road map for implementing the 2030 Agenda for Sustainable 

Development in Asia and the Pacific, provide opportunities to effectively deliver technical solutions 

in line with the means of implementation of the 2030 Agenda. 

 

Part A: Key environment issues, trends and challenges 

This section contains an overview of the most pressing environmental challenges identified in the 

region, namely unsustainable resource management and natural resource depletion, ecosystem 

degradation and biodiversity loss, pollution and waste, and climate change. Corresponding 

options to address these challenges are discussed in Part B. 

A.1. Unsustainable resource use 

This subsection discusses domestic material consumption, resource intensity, and energy and 

water use, highlighting that urbanization and the food and agriculture sector are major drivers of 

resource use (see Table 1). 

From 1990 to 2017, the rapidly growing low- and middle-income countries in the Asia-Pacific 

region recorded significant increases in resource use in both absolute and per capita terms. 

During this period, domestic material consumption per capita in low-income, lower-middle-income 

and upper-middle-income countries increased by 75 per cent, 69 per cent and 315 per cent 

respectively, while that of high-income countries decreased by 2 per cent.  In the subregions, the 

Pacific has the highest per capita domestic material consumption, followed by East and North-

East Asia. Rapid urbanization, expansion of manufacturing and the consumption patterns of the 

emerging middle class have led to an increase in demand for materials. As a result, the Asia-

Pacific region surpassed the world average of per capita domestic material consumption in 

approximately 2010. 
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Table 1: Regional trends in resource use 

Trend observed Latest available data 

Increase in domestic 

material consumption 

Between 1997 and 2017, there was an increase of 75 per cent 

in low-income countries, 69 per cent in lower-middle-income 

countries and 315 per cent in upper-middle-income countries. 

Most resource-intensive 

region in the world 

In 2017, the region accounted for 65 per cent of global domestic 

material consumption and 59 per cent of the global material 

footprint, with approximately 2 kg of domestic material 

consumption per dollar (almost double the global average). 

Between 1990 and 2017, there was virtually zero improvement 

on resource intensity in the region.  

Decrease in primary energy 

intensity, while energy 

demand remains high 

While from 1990 to 2014, the region’s average energy intensity 

declined (from 9 to 6 megajoules per dollar), the region’s energy 

demand doubled. 

Increasing risk of water 

shortages and stress 

In 2016, 29 of 48 countries qualified as water insecure owing to 

low availability and unsustainable withdrawal. 

In terms of material resource use (comprising fossil fuels, biomass, metals and non-metallic 

minerals), the Asia-Pacific region is the most resource-intensive region in the world, both in terms 

of domestic material consumption and material footprint. While the world average is only 1.2 kg of 

domestic material consumption per dollar of economic output, this amount is roughly double in 

the Asia-Pacific region at approximately 2 kg. As shown in Figure 2 and Figure 3, there is 

considerable variation in the level of resource-use intensity within subregions, but apart from the 

Pacific, all subregions have a higher resource intensity than the world average, calling for 

improvements in resource efficiency (see Figure 4). Although the region saw an average reduction 

in resource intensity in 2010 and in 2017, this progress was not uniform across Asia and the 

Pacific. In fact, between 2010 and 2017, economic growth recoupled with domestic material 

consumption in about 30 per cent of countries,7 implying higher material resource use in these 

countries per unit of economic output produced over that period. 

The average resource intensity of low-income countries is almost 11 times the average of the 

high-income countries (in terms of domestic material consumption).8 There is also a considerable 

difference in levels of resource usage between high-income countries and other countries in the 

region, but this gap is shrinking rapidly, especially in terms of domestic material consumption per 

capita. 

 

                                                           
7 ESCAP calculations based on data from the ESCAP Statistical Online Database. Available at 

http://data.unescap.org/escap_stat/ (accessed 18 August 2018). 
8 Analysing Resource Efficiency Transitions in Asia and the Pacific (ST/ESCAP/2807). 

http://data.unescap.org/escap_stat/
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Figure 2: Trends in domestic material consumption, 1990–20179 

 

 

Figure 3: Trends in resource intensity: domestic material consumption, 1990–2017 (kg per US$)10 

 

                                                           
9 ESCAP calculations based on data from the ESCAP Statistical Online Database. Available at 

http://data.unescap.org/escap_stat/ (accessed on 18 August 2018). 
10 ESCAP calculations based on data from the ESCAP Statistical Online Database (accessed 18 August 

2018), using 2010 gross domestic product (GDP). 
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Figure 4: Trends in resource intensity: material footprint, 1990–2017 (kg per US$)11 

 

In the energy sector, progress in energy efficiency has enabled the region to decouple energy 

use and GDP. Primary energy intensity – the ratio of primary energy to GDP – decreased at an 

annual compound rate of 1.8 per cent from 1990 to 2000. This rate of improvement has 

accelerated, reaching an annual decline of 3 per cent from 2012 to 2014. The region’s average 

energy intensity declined from 9 megajoules per dollar in 1990 to 6 megajoules per dollar in 

2014, comparable with the global average of 5.49 megajoules per dollar. However, the region’s 

energy demand doubled from 1990 to 2014 alongside growth in fossil fuel use. These trends 

outpace any growth in renewable energy in absolute terms.12 

In 2016, 29 out of 48 countries in the region qualified as water insecure owing to low availability 

of water and unsustainable groundwater withdrawal. Seven of the world’s 15 biggest extractors 

of groundwater are in Asia and the Pacific, and research suggests that groundwater use will 

increase by 30 per cent by 2050.13 The increase in demand for irrigation has led to severe 

groundwater stress in some areas, especially in two of the major food baskets of Asia, the North 

China Plain and North-West India. Many large and medium-sized cities in the region face the risk 

of water shortages, owing to outdated water supply systems and inadequate infrastructure to 

harvest and store rainwater.14 Water scarcity is compounded by the effects of climate change 

and worsened by disasters. 

The availability of water is a challenging issue. Agriculture is the main driver of freshwater 

withdrawals in Asia, although rural to urban water ratios are shifting because of urbanization. 

Linked to climate change, freshwater availability is expected to decrease in countries at low 

latitudes, including heavily irrigated areas in China and India. The proportion of water withdrawn 

for agriculture was more than 90 per cent for 13 countries in the region,15 in particular in Central 

Asia. Nearly all countries in the region are experiencing increasing pressure on water resources 

owing to their growing populations and economic development. Between 1990 and 2010, per 

                                                           
11  ESCAP calculations based on data from the ESCAP Statistical Online Database (accessed 18 August 

2018), using 2010 GDP. 
12 Energy Transition Pathways for the 2030 Agenda in Asia and the Pacific: Regional Trends Report on 

Energy for Sustainable Development 2018 (United Nations publication, Sales No. E.18.II.F.14). 
13 Asian Development Bank (ADB), Asia Water Development Outlook 2016: Strengthening Water 

Security in Asia and the Pacific (Manila, 2016). 
14 ESCAP, “SDG 6 Goal Profile”, 28 March 2018. Available at www.unescap.org/resources/sdg6-goal-

profile. 
15 Food and Agriculture Organization of the United Nations (FAO), AQUASTAT database. Available at 

www.fao.org/nr/water/aquastat/main/index.stm (accessed on 23 January 2017). 
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capita water availability dropped by 42 per cent in Solomon Islands, 36 per cent in Malaysia, 

Pakistan and Nepal, 29 per cent in India and Bangladesh and 23 per cent in Viet Nam.16 

All resource-use trends and patterns have a particular connection to urbanization. As Asia-

Pacific continues to urbanize, sustainable resource use and development depend increasingly 

on the successful management of urban growth, especially in secondary cities, where the most 

rapid urbanization is expected to occur. As cities expand, they convert areas on their rural 

peripheries and create an expanding urban and resource footprint. City development will require 

a push for resource-efficient infrastructure and buildings and a strategic intensification of urban 

spaces to improve urban productivity, creating prosperity while reducing pressure on the planet. 

Material consumption in cities is increasing worldwide; in the region, East Asia and China showed 

the largest increase alongside India, with less dramatic changes in Indonesia and Thailand.17 

Total urban final energy consumption in East Asia is comparable to that of Northern America. 

The food and agriculture sector is also a driver for unsustainable resource use. Demand for both 

food and non-food produce, such as feed, energy and industrial raw materials, is rising 

significantly, and will continue in the future. Changing food consumption patterns across the 

region are increasing the demand for meat and compounding challenges relating to the 

availability of land and water. In East Asia in particular, consumption of red meat has increased 

substantially.18 

Increased efficiency of production is required, new processing and marketing structures will 

need to be developed, and additional demands on the quality and sustainability of agricultural 

production need to be met. Sustainable agricultural mechanization using efficient machines 

improves the utilization efficiency of input such as fertilizers and other agrochemicals and 

reduces the negative impact on environment. Similarly, the use of microirrigation techniques 

improves the efficiency of water use and reduces deep percolation of water and pollution of 

groundwater. Improved tillage methods conserve soil health, reducing soil erosion and costs. 

Thus, appropriate and sustainable agricultural mechanization plays a key role in making 

agriculture sustainable. 

Rapid growth in the region is threatening the foundations of development. In turn, measures 

aimed at reversing unsustainable production and consumption patterns, decoupling economic 

development from environmental degradation and investing in the protection and restoration of 

ecosystems are vital to achieve equitable prosperity and gender equality, healthy lives and 

sustainable livelihoods. 

A.2. Ecosystem degradation and biodiversity loss 

The Asia-Pacific region is biologically diverse and hosts a high number of unique ecosystems, 

with 17 of the 36 global biodiversity hotspots and 7 of the world’s 17 megadiverse countries 

found in the region. It is home to the highest marine biodiversity in the world, with the longest 

and most diverse coral reef systems, more than half of the world’s remaining mangrove areas, 

and the highest seagrass diversity. However, the region’s rapid economic growth, increasing 

population and associated increases in consumption and pollution, high rates of urbanization, 

agricultural expansion and introduction of invasive alien species are resulting in extensive 

biodiversity loss and ecosystem degradation. This section contains a description of the major 

challenges that threaten vital ecosystem services, from land-use change and deforestation to 

marine ecosystem health, loss of biodiversity and inadequate increase in protected areas (see 

Table 2). 

                                                           
16 FAO, FAO Statistical Yearbook 2014: Asia and the Pacific Food and Agriculture (Bangkok, 2014). 
17 ADB and Inter-American Development Bank, Sustainable Urbanization in Asia and Latin America 

(Manila and Washington, D.C., 2014). 
18 FAO, The Future of Food and Agriculture: Trends and Challenges (Rome, 2017). 
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Table 2: Regional ecosystem trends 

Trend observed Latest available data 

Continued increase in 

deforestation 

Between 2000 and 2015, approximately 135,333 km2 of natural 

forest area was lost, accounting for 10.6 per cent of the world’s 

total natural forest loss. 

Marine ecosystems 

increasingly threatened 

Over 40 per cent of coral reefs and 60 per cent of coastal 

mangroves in the region have already been lost, and 

approximately 80 per cent of the region’s coral reefs are 

currently at risk. 

High risk of continued 

biodiversity loss 

In 2014, the region recorded the world’s highest number of 

threatened species. A decline in the Red List Index from 2000 

to 2016 shows an increasing threat of extinction. 

Still inadequate increase in 

protected areas 

While, on average, territorial waters under protection increased 

between 2000 and 2016, numbers are still falling short of targets 

to preserve marine biodiversity. 

Among the different ecosystem types, forests, alpine ecosystems, inland fresh water and 

wetlands, and coastal and marine systems are the most threatened. Between 2000 and 2015, 

approximately 135,333 square kilometres of natural forest area (as a net figure calculated as 

forest area minus planted forest) was lost in the region, roughly three times the size of Denmark, 

and accounting for 10.6 per cent of the world’s total natural forest loss. The largest overall loss 

was registered in South-East Asia, which lost approximately 158,862 square kilometres of 

natural forest area within the same period.19 This is largely due to an increase in timber extraction, 

large-scale bio-fuel plantations, the growing export market for palm oil and the expansion of 

intensive agriculture and shrimp farms.20 However, over the same period, North-East Asia and 

South Asia have shown an increase in forest cover of 22.9 per cent and 5.8 per cent respectively, 

through policies and instruments such as joint participatory management, payment for 

ecosystem services and the restoration of degraded forests.21 

Despite the enormous benefits rendered by coastal vegetation, satellite imagery data reveals 

that the Asia-Pacific region witnessed the sharpest rate of reduction in mangrove forest cover in 

the world over the period from 2000 to 2012.22 In South-East Asia, which saw the sharpest 

decline in mangrove forests, estimates suggest that under the current trends the benefits 

foregone by 2050 would be worth as much as US$2.2 billion on an annual basis.23 

In 2011, the ESCAP Statistical Yearbook recorded that the region was already home to about 

one third of threatened species in the world. Biodiversity in Asia-Pacific continues to decline fast, 

                                                           
19 ESCAP, ADB and United Nations Development Programme, Asia-Pacific Sustainable Development 

Goals Outlook (Bangkok and Manila, 2017). 
20 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, “The regional 

assessment report on biodiversity and ecosystem services for Asia and the Pacific: summary for 

policymakers” (Bonn, 2018). 
21 Sean Sloan and Jeffrey A. Sayer, “Forest Resources Assessment of 2015 shows positive global trends, 

but forest loss and degradation persist in poor tropical countries”, Forest Ecology and Management, 
vol. 352, 7 September 2015, pp. 134–145. 

22 Asa Strong and Susan Minnemeyer, “Satellite data reveals state of the world’s mangrove forests”, 

Global Forest Watch, 20 February 2015. Available at 

https://blog.globalforestwatch.org/supplychain/agriculture/satellite-data-reveals-state-of-the-worlds-

mangrove-forests. 
23 Luke M. Brander and others, “Ecosystem service values for mangroves in Southeast Asia: a meta-

analysis and value transfer application”, Ecosystem Services, vol.1, No. 1 (July 2012), pp. 62–69. 

https://blog.globalforestwatch.org/supplychain/agriculture/satellite-data-reveals-state-of-the-worlds-mangrove-forests
https://blog.globalforestwatch.org/supplychain/agriculture/satellite-data-reveals-state-of-the-worlds-mangrove-forests
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and the region recorded the world’s highest number of threatened species in 2014.24 The 

International Union for the Conservation of Nature and Natural Resources Red List of Threatened 

Species, covering critically endangered, endangered and vulnerable plants and animals, shows 

that the flora and fauna of the region is becoming increasingly threatened with extinction. 

Between 2000 and 2016, all subregions showed a decline in the Red List Index, with the highest 

risks of biodiversity loss in the tropical zones of South and South-East Asia and the Pacific.25 

The conversion of land surface to urban uses is one of the most irreversible human impacts on 

the biosphere. It hastens the loss of highly productive farmland, affects energy demand, alters 

the climate, modifies hydrologic and biogeochemical cycles, fragments habitats and reduces 

biodiversity. The environmental impacts of urban expansion reach far beyond urban areas 

themselves. Urbanization and city expansion lead to intensified agriculture on the remaining 

undeveloped land, putting pressure on limited land resources. The increased demand for fossil 

fuels and natural resources, extensive agriculture, intensified use of extractables, degradation of 

flora and fauna, deforestation and desertification are causing further environmental degradation 

and biodiversity loss. 

Asia and the Pacific is a highly diverse marine region: the South-East Asian coral reefs are the 

most diverse and endemic-rich on the planet. However, the ocean and marine ecosystems in 

Asia and the Pacific are becoming increasingly degraded and overexploited. The First Global 

Integrated Marine Assessment identified a cycle of decline in ocean health, with changes and 

losses in the structure, function and benefits obtained from marine systems.26 Since the adoption 

in 2015 of the 2030 Agenda for Sustainable Development, including Sustainable Development 

Goal 14 on life below water, ocean health in Asia and the Pacific has deteriorated further, 

highlighting the need to strengthen measures to conserve and sustainably use ocean and marine 

resources in the region. Rampant pollution, destructive and illegal fishing practices, inadequate 

marine governance and continued urbanization along coastlines exacerbate climate-induced 

threats of ocean acidification and warming, endangering marine ecosystems and threatening the 

capacity of our oceans to balance our climate. Extensive coastal development and unsustainable 

exploitation of marine resources have resulted in the disappearance of over 40 per cent of coral 

reefs,27 and about 60 per cent of the coastal mangroves in Asia and the Pacific have been 

cleared for development, leading to declines in fish stocks. Approximately 80 per cent of the 

region’s coral reefs are at risk from coral bleaching and destructive human activities and nearly 

all corals may suffer severe degradation even under conservative climate change scenarios.28 

While protected area coverage has increased substantially, it does not effectively target areas of 

important biodiversity, and management needs to be more effective. Between 2004 and 2017, 

the region registered a growth in protected area coverage of 0.3 per cent in terrestrial protected 

areas and 13.8 per cent in marine protected areas.29 Many countries in North-East Asia, the 

Pacific and South-East Asia are on track to fulfil Aichi Biodiversity Target 11, on protected areas. 

The Pacific and wider Oceania has the highest overall protected area coverage in the region, 

while North-East Asia has a high percentage of land under protected areas (17 per cent), but 

less than 5 per cent of its marine area. The baseline report by ESCAP on the Sustainable 

                                                           
24 United Nations Environment Programme (UNEP), The State of Biodiversity in Asia and the Pacific: A 

Mid-term Review of Progress towards the Aichi Biodiversity Targets (Nairobi, 2016). 
25 Statistical Yearbook for Asia and the Pacific 2016: SDG Baseline Report (United Nations publication, 

Sales No. E.17.II.F.1). 
26 United Nations, Division for Ocean Affairs and the Law of the Sea, “First Global Integrated Marine 

Assessment (First World Ocean Assessment)”, 21 January 2016. Available at 

www.un.org/Depts/los/global_reporting/WOA_RegProcess.htm. 
27 UNEP, The State of Biodiversity in Asia and the Pacific. 
28 UNEP, Global Environment Outlook: GEO-6 Regional Assessment for Asia and the Pacific (Nairobi, 

2016). 
29 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, “The regional 

assessment report on biodiversity and ecosystem services”. 

http://www.un.org/Depts/los/global_reporting/WOA_RegProcess.htm
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Development Goals recorded that on average across the region, the proportion of the total 

territorial waters under protection increased from approximately 8 to 31 per cent at the country 

level between 2000 and 2016.30 However, this change may fall short of Sustainable Development 

Goal target 14.5 and fail to preserve marine biodiversity, as it is limited mainly to small island 

States, while some of the region’s largest countries (China, India and the Russian Federation) 

have experienced no change over the past 15 years. Despite the progress in protected area 

coverage in both marine and terrestrial ecosystems, the rate of species loss has not diminished. 

Ecosystem health and biodiversity continue to decline in the Asia-Pacific region, despite limited 

progress in some areas. This is especially disconcerting as the natural environment is the 

foundation of all economic and social development in the region. Investing in conservation and 

restoration of ecosystems and biodiversity is an impactful strategy to protect human health and 

welfare and ultimately to sustain economic growth in line with the 2030 Agenda. 

A.3. Pollution and waste 

This subsection describes pressing environmental challenges linked to pollution and 

waste, including issues related to wastewater, plastics and air pollution, that threaten 

sustainable economic and social development in the region (see Table 3). 

Table 3: Regional trends in pollution and waste 

Trend observed Latest available data 

Wastewater remaining 

largely untreated 

70 per cent of urban waste water is discharged into ecosystems, 

and 80 to 90 per cent of all wastewater remains untreated. 

Increasing amounts of solid 

waste polluting ecosystems 

Cities generate about 1.37 million tons of municipal solid waste 

a day, of which up to 90 per cent is leaked into the environment 

or disposed of improperly. With a business-as-usual path, this 

amount will double in 2025. 

Air pollution increasing 

exponentially, threatening 

human health 

The region witnessed the sharpest increase in premature deaths 

as a result of ambient air pollution (fine particulate matter – 

PM2.5) between 1990 and 2015, with an estimated 1.2 million 

to 2 million deaths related to air pollution per year in China. 

A.3.1. Wastewater 

A total of 80 to 90 per cent of all wastewater produced in the Asia-Pacific region was released 

untreated in the past,31 with alarming situations in coastal zones of South and South-East Asia. 

In 2011, only 21.3 per cent of total produced wastewater in South and South-West Asia was 

treated. In 2012, 82 per cent and 84 per cent of wastewater in Pakistan and Armenia 

respectively went back into ecosystems untreated. Singapore is one of the few countries with 

significant advances in wastewater treatment: in 2015, recycled water treated using the 

NEWater process met 30 per cent of drinking water demand, which is expected to increase to 

50 per cent by 2060. 

Countries experiencing rapid economic growth and urbanization coupled with a combination of 

water-related challenges related to access, depletion, pollution, sanitation and disasters are 

highly vulnerable to water scarcity, impeding efforts to advance development agendas. Water 

scarcity reduces the availability of water for irrigation, impacting food security. It also affects 

                                                           
30 Statistical Yearbook for Asia and the Pacific 2016. 
31 Statistical Yearbook for Asia and the Pacific 2009 (United Nations publication, Sales No. E.10.II.F.1). 
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human health through the inability to deal with human waste, which, in turn, results in 

contaminated water supplies and increased prevalence of waterborne pathogens.32 

A.3.2. Solid waste and plastic pollution 

With the increase in consumption of natural resources in the Asia-Pacific region, there has been 

a rise in the generation of waste (see below). The current linear “take-make-dispose” extractive 

industrial model is hugely wasteful, with the majority of material value lost to landfills or 

environmental pollution. Waste generated through these ineffective processes creates 

substantial costs associated with the loss of critical ecosystem services and additional waste 

management spending in municipal budgets. In developing countries, solid waste management 

and collection costs can reach 50 per cent of municipal annual budgets. 

Urban areas in the region generated about 1.37 million tons of municipal solid waste a day in 

2012. By 2025, this amount is expected to more than double to 3 million tons, increasing the 

cost of waste management from US$49 billion in 2012 to US$123 billion.33 The majority of 

growing Asian towns and cities use open dump sites and only approximately 10 per cent of solid 

waste ends up in properly engineered and managed landfill sites. Chemical production in the 

region is projected to increase by 46 per cent over the period from 2012 to 2020,34 and the 

region generates 1 million tons of hazardous waste daily.35 Rapid industrialization, rising 

consumer demand and population growth in the region demand improved management of 

chemicals and hazardous waste and regulation of industrial and consumer chemicals and 

pesticides. Asia generated 18.2 million tons of e-waste in 2016, growing by 63 per cent in five 

years in East and South-East Asia (2010 to 2015), with the highest quantity of e-waste generated 

in China (7.2 million tons).36 While some countries have passed legislation, the official collection 

rate across the region lies at approximately 15 per cent and as low as 6 per cent in Pacific island 

States.37 

It is estimated that 95 per cent of plastic in the oceans is transported by 10 major rivers, eight of 

which are in Asia,38 and that Asian countries with fast-growing markets and underdeveloped 

waste management systems – including China, India, Indonesia, the Philippines, Thailand and 

Viet Nam – may be responsible for as much as 60 per cent of plastic waste leakage. Of the 

approximately 8.3 billion tons of plastic produced over the past decades, only 9 per cent is 

recycled – 79 per cent accumulates in landfills or the natural environment, and the remaining 12 

per cent is incinerated – and approximately 13 million tons enter the ocean annually, although 

this number may be much higher. Over 80 per cent of marine plastic waste comes from land-

based sources, making plastic the most common type of marine litter; 75 per cent of the leakage 

that comes from land-based sources originates from uncollected waste, while the remaining 25 

per cent leaks from within the waste management system itself.39 

                                                           
32 See E/ESCAP/CED(3)/1. 
33 ESCAP calculations in 35 countries in Asia and the Pacific based on data from Daniel Hoornweg and 

Perinaz Bhada-Tata, “What a waste: a global review of solid waste management”, Urban Development 

Series, No. 15 (Washington, D.C., World Bank, 2012). 
34 International Monetary Fund, Regional Economic Outlook: Asia and Pacific – Preparing for Choppy 

Seas, World Economic and Financial Surveys (Washington, D.C., 2017). 
35 Swedish Chemicals Agency, Regional Programme: Towards a Non-Toxic Environment in South-East 

Asia: Phase II – Progress Report 2016 (Stockholm, 2017). 
36 Shunichi Honda, Deepali Sinha Khetriwal and Ruediger Kuehr, Regional E-waste Monitor: East and 

Southeast Asia. (Tokyo, United Nations University and Ministry of the Environment of Japan, 2016). 
37 C.P. Baldé and others, The Global E-waste Monitor 2017 (Bonn, United Nations University; Geneva, 

International Telecommunication Union; Vienna, International Solid Waste Association; 2017). 
38 Christian Schmidt, Tobias Krauth and Stephan Wagner, “Export of plastic debris by rivers into the sea”, 

Environmental Science & Technology, vol. 51, No. 21 (7 November 2017), pp. 12,246–12,253. 
39 Ocean Conservancy and McKinsey Centre for Business and Environment, “Stemming the tide: land-

based strategies for a plastic-free ocean” (McKinsey and Company, 2015); Roland Geyer, Jenna R. 
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While the health effects of plastic pollution in water, soil and the ocean remain under study, 

plastic debris has been detected worldwide in all major marine habitats and is ingested by fish, 

seabirds and marine mammals. Plastic fragments and attached toxins that are absorbed into 

flesh could enter the human diet, presenting a potential underexplored health risk.40 

The incidence of food waste in industrialized Asia exceeds European levels and is high in cities 

across the region.41 In low-income countries where rice is the dominant crop, such as in South 

and South-East Asia, agricultural production and post-harvest handling and storage yield high 

food losses, while approximately 40 per cent of food losses in industrialized countries occur at 

retail and consumer levels.42 About half of global food loss and waste occurs in China, Japan 

and the Republic of Korea (28 per cent) and in South and South-East Asia (23 per cent), although 

on a per capita basis loss is lowest in South and South-East Asia.43 It is estimated that 15 to 50 

per cent of fruits and vegetables and 12 to 30 per cent of grains are lost between the producer 

and the consumer.44 

A.3.3. Air pollution 

Approximately one third, or 2.2 million, of the world’s 7 million premature deaths each year from 

household (indoor) and ambient (outdoor) air pollution are in the Western Pacific region of the 

World Health Organization (WHO). Deaths related to air pollution in that region in 2016 included 

heart disease (29 per cent), stroke (27 per cent), chronic obstructive pulmonary disease (22 per 

cent), lung cancer (14 per cent) and pneumonia (8 per cent), making air pollution the most lethal 

environmental health threat in many countries in Asia and the Pacific.45 

Increased energy consumption and use of inefficient energy technologies in households and 

industrial processes in the region intensify air pollution, especially in urban areas, with high 

concentrations of particulate matter in cities. Latest estimates show that in 2015, Western Asia 

and Central and Southern Asia recorded the highest concentrations of particulate matter 

measuring 2.5 micrometres or less in diameter (PM2.5), estimated at 49 and 48 micrograms per 

cubic metre respectively.46 Latest data on air quality show that 97 per cent of cities in low- and 

middle-income countries with more than 100,000 inhabitants do not meet WHO air quality 

guidelines.47 

Air pollution is a problem for much of the developing world and is believed to kill more people 

worldwide than AIDS, malaria, breast cancer or tuberculosis.48 Particulate matter measuring 2.5 

micrometres or less in diameter (PM2.5) can penetrate the lungs, impacting respiratory health, 

and is a major concern for human health and a key indicator of air quality. Airborne particulate 

                                                           
Jambeck and Kara Lavender Law, “Production, use, and fate of all plastics ever made”, Science 
Advances, vol. 3, No. 7 (5 July 2017); and Jenna R. Jambeck and others, “Plastic waste inputs from 

land into the ocean” Science, vol. 347, No. 6,223, pp. 768–771. 
40 “The known unknowns of plastic pollution”, Economist, 3 March 2018. 
41 FAO, Regional Overview of Food Security and Nutrition 2017: Asia and the Pacific – Investing in Food 

Systems for Better Nutrition (Bangkok, 2017). 
42 See E/ESCAP/MCED(7)/2. 
43 FAO, FAO Statistical Yearbook 2014. 
44 Save Food Asia-Pacific, “What is food loss and food waste?”. Available at www.savefood.net/what-are-

food-loss-and-food-waste (accessed on 9 September 2018). 
45 WHO Regional Office for the Western Pacific, “One third of global air pollution deaths in Asia Pacific”, 

2 May 2018. The Western Pacific region of WHO overlaps with the ESCAP subregions of East and 

North-East Asia, South-East Asia and the Pacific. 
46 Health Effects Institute, “State of global air 2018: a special report on global exposure to air pollution 

and its disease burden” (Boston, 2018). 
47 WHO, WHO Global Ambient Air Quality database (update 2018). Available at 

www.who.int/airpollution/data/cities/en (accessed on 24 August 2018). 
48 WHO, “WHO methods and data sources for country-level causes of death 2000–2012”, Global Health 

Estimates Technical Paper WHO/HIS/HSI/GHE/2014.7 (Geneva, 2014). 

http://www.savefood.net/what-are-food-loss-and-food-waste
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http://www.who.int/airpollution/data/cities/en/
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matter has previously been estimated to cause between 3 million and 7 million deaths every year, 

primarily by creating or worsening cardiorespiratory disease.49 Particulate matter originates from 

emissions from electric power plants, industrial facilities, transport vehicles, biomass burning and 

fossil fuels used in homes and factories for heating. The region (especially East Asia, the Pacific 

and South Asia) witnessed the sharpest increase in premature deaths as a result of ambient air 

pollution (PM2.5) between 1990 and 2015 (see Figure 5). A recent mapping study in China, for 

example, estimated that air pollution contributed to 1.2 million to 2 million deaths per year50 owing 

to an accelerated rate of industrialization and high dependency on fossil fuels for energy 

production and urban transportation. 

In South-East Asia, forest and peatland fires emit large quantities of smoke and particulate matter 

causing transboundary air quality issues. One third of population exposure to smoke across 

equatorial Asia is caused by fires in oil palm and timber concessions such as in Sumatra and 

Kalimantan in Indonesia, exacerbating climate change and threatening public health. Exposure 

to smoke from forest fires also heavily affects the population outside of concession boundaries, 

accounting for 37 per cent of smoke exposure in Singapore alone.51 

Figure 5: Premature deaths from ambient air pollution (PM2.5), 1990 and 201552 

 

The main source of household air pollution is the use of kerosene and solid fuels such as wood 

in polluting stoves, open fires and lamps. In the region, progress in access to clean cooking fuel 

has been disappointingly slow, increasing to only 51 per cent in 2014 (from 40 per cent in 2000), 

leaving 2.2 billion people still cooking with biomass in traditional stoves.53 South-East Asia and 

countries in the Western Pacific bear most of the global burden of household air pollution, with 

1.5 million and 1.2 million deaths respectively in 2016.54 Women and children remain the most 

exposed group to indoor air pollution and vulnerable to related health impacts. 

Children are at an increasing risk of dying from air pollution, raising the need for more action to 

reduce various forms of air pollution if the vision of leaving no one behind is to be achieved. 

Globally, it is estimated that the number of deaths resulting from outdoor air pollution increased 

                                                           
49 C. Arden Pope III and others, “Lung cancer, cardiopulmonary mortality, and long-term exposure to fine 

particulate air pollution”, JAMA, vol. 287, No. 9 (March 2002), pp.1,132–1,141. 
50 Robert A. Rohde and Richard A. Muller, “Air pollution in China: mapping of concentrations and 

sources”, PLoS ONE, vol. 10, No. 8 (20 August 2015). 
51 D.V. Spracklen, C.L. Reddington and D.L.A. Gaveau, “Industrial concessions, fires and air pollution in 

Equatorial Asia”, Environmental Research Letters, vol. 10, No. 9 (1 September 2015). 
52 Recreated from Glenn-Marie Lange, Quentin Wodon and Kevin Carey, eds., The Changing Wealth of 

Nations 2018: Building a Sustainable Future (Washington, D.C., World Bank, 2018). 
53 Energy Transition Pathways for the 2030 Agenda in Asia and the Pacific. 
54 WHO, “Burden of disease from household air pollution for 2016: V3 April 2018” (Geneva, 2018). 

0

200

400

600

800

1,000

1,200

1,400

1,600

East Asia and

Pacific

South Asia Europe and

Central Asia

Sub-Saharan

Africa

Latin America

and the

Caribbean

Middle East

and North

Africa

North America

1990 2015



H a r n e s s i n g  e n v i r o n m e n t a l  a c t i o n  | 20 

 

from 3.4 million in 1990 to 4.2 million in 2016. Estimates show that in 2015, the death rate due 

to air pollution was highest in landlocked developing countries followed by the least developed 

countries, and lowest in developed regions. ESCAP research has shown that the resulting 

damages from air pollution disproportionately impact the low-income and marginalized 

communities, and this can be a crucial factor that exacerbates income inequalities.55 

A.4. Climate change 

Overall, the Asia-Pacific region contributes significantly to the production of greenhouse gas 

emissions, and is also highly vulnerable to its impacts. These trends highlight the urgent need to 

transition towards low-carbon development to decelerate climate change, as well the need to 

strengthen resilience to increasingly extreme weather events in the region (Table 4). 

Table 4: Regional trends related to climate change 

Trend observed Latest available data 

Continuing rise in 

greenhouse gas emissions 

In 2017, carbon emissions from Asia-Pacific consumption with 

respect to activities related to the combustion of oil, gas and coal 

alone (excluding other sectors) rose to nearly 49 per cent of the 

world share of the respective emissions. 

Still inadequate share of 

renewable energy in the mix 

The share of renewable energy declined from 23 per cent in 

1990 to 18.3 per cent in 2014, while the growth in renewables 

for electricity generation in China saw more than a fivefold 

increase, and coal remains the major energy source in many 

countries. 

Continued increase in 

impacts from climate 

change 

From 2011 to 2015, 45 per cent of global disasters occurred in 

the region, leading to a rise in disaster impacts from 

approximately 0.1 per cent in the 1970s to 0.4 per cent in recent 

decades. 

A.4.1. Greenhouse gas emissions 

The energy sector remains the largest emitter in Asia and the Pacific (see Figure 6). However, 

emissions from agriculture and land-use change, including from rice cultivation and 

deforestation, are highly significant. These emissions include methane and nitrous oxide 

emissions that may be unaccounted for, yet have a higher global warming potential than carbon 

dioxide and contribute significantly to the Asia-Pacific climate change impact. East and North-

East Asia in particular saw an exponential growth in emissions (including land-use change and 

forestry) between 1990 and 2014 (see Figure 7). Key sectors for reducing emissions include 

energy production and use, waste management, low-carbon transport and restoration of natural 

carbon sinks. 

                                                           
55 Inequality in Asia and the Pacific in the Era of the 2030 Agenda for Sustainable Development (United 

Nations publication, Sales No. E.18.II.F.13). 
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Figure 6: Asia-Pacific emissions by sector, including land-use change and forestry, 2014 (Percentage)56 

 

Greenhouse gas emissions from agriculture are rising rapidly in Asia and the Pacific (see Figure 

7). South Asia is the largest emitter of greenhouse gases from agriculture in the region, largely 

from enteric fermentation from the digestive systems of ruminants and some other animals, as 

well as from the application of synthetic fertilizer to the soil for rice cultivation. East Asia is the 

second largest emitter, largely from the same sources. South-East Asia has lower greenhouse 

gas emissions than South Asia and East Asia, but the sources are largely from deforestation and 

cultivated organic soils. Emissions from agriculture in the Pacific have increased only slightly 

since the 1960s. 

Figure 7: Total greenhouse gas emissions by subregion, including land-use change and forestry, 1990 to 
2014 (Tons of carbon dioxide equivalent)57 

 

                                                           
56 Based on data from World Resources Institute, CAIT Climate Data Explorer. Available at 

http://cait.wri.org (accessed on 18 August 2018). 
57 Based on data from World Resources Institute, CAIT Climate Data Explorer. Available at 

http://cait.wri.org (accessed on 18 August 2018). 
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A robust shift to renewable energy is needed across the region. The share of renewable energy 

in the region’s total final energy consumption, both from modern renewables and the traditional 

use of biomass, declined from 23 per cent in 1990 to 18.3 per cent in 2014. Growth in the use 

of modern renewables reached 37 per cent during this period. Growth in renewable energy in 

East and North-East Asia is driven by a rapid increase in renewables for electricity generation in 

China, which saw a more than fivefold increase from 2000 to 2014. The exponential growth in 

energy consumption, particularly in South and South-West Asia, is absorbing any increase in the 

share of renewables in the region’s energy mix. Coal remains the major energy source in many 

countries and is mainly used for electricity production. Coal combustion has been the main cause 

of carbon dioxide emissions in the energy sector in Asia and the Pacific (see Figure 8). 

In 2017, carbon emissions from Asia-Pacific consumption with respect to activities related to the 

combustion of oil, gas and coal alone made up nearly 49 per cent of the world share of the 

respective emissions.58 If no additional mitigation action is taken, emissions from fuel combustion 

in 2030 could reach up to 20 gigatons under the current policy scenario, which will make it 

difficult to achieve the Paris Agreement and targets set out in nationally determined contributions 

in the region. It is estimated that renewables will need to supply 35 per cent (1,789 million tons 

of oil equivalent in absolute terms) of the region’s total final energy consumption by 2030 to help 

achieve targets to reduce energy sector emissions in the region.59 

Figure 8: Greenhouse gas emissions from fuel combustion in Asia and the Pacific, 2014 (percentage)60 

 

Achieving the climate targets set out in the Paris Agreement and the Sustainable Development 

Goals will be possible only if countries in Asia and the Pacific invest significantly in conserving 

and restoring the ecosystems vital to balancing its climate. Peatlands, terrestrial forests, coastal 

vegetation and planktonic ecosystems in the ocean are significant carbon sinks: their destruction 

releases large amounts of carbon, accelerating climate change. It is estimated that the ocean 

concentrates 50 times more carbon than the atmosphere and that mangroves, seagrass beds 

and salt marshes store at least 10 times more carbon than continental forests.61 For example, in 

three decades, Indonesia has lost 40 per cent of its mangroves, making up only 6 per cent of its 

total forest loss, but equal to 10 to 31 per cent of estimated annual emissions from land-use 

sectors.62 

                                                           
58 BP, BP Statistical Review of World Energy 2018 (London, 2018). 
59 Energy Transition Pathways for the 2030 Agenda in Asia and the Pacific. 
60   Energy Transition Pathways for the 2030 Agenda in Asia and the Pacific. 
61 Ocean and Climate Platform, “The interactions between ocean and climate: 8 fact sheets”, fact sheets 

7 to 14 (Paris, 2016). Available at https://ocean-climate.org/?p=3896&lang=en. 
62 Daniel Murdiyarso and others, “The potential of Indonesian mangrove forests for global climate change 

mitigation”, Nature Climate Change, vol.5, No. 12 (December 2015), pp. 1,089–1,092. 
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A.4.2. Climate change impacts 

Climate change poses myriad threats to the regional economies, livelihoods and natural 

environment in Asia and the Pacific. The costs of climate change are likely driven by alterations 

to hydrological systems, lower crop yields, species extinction, natural disasters, public health 

crises, increased conflict and migration, and lowered economic productivity. Climate change 

impacts could be multiplied substantially if global warming triggers natural feedback processes 

such as a weakening of land and ocean carbon sinks. 

Asia and the Pacific is the most disaster-prone region in the world. The 687 climate-related 

disasters that occurred in the Asia-Pacific region in the period from 2011 to 2015 accounted for 

45 per cent of global disasters.63 A total of 60 per cent of the climate-related disasters occurred 

in East and North-East Asia and South-East Asia. Climate change is projected to increase the 

frequency and magnitude of hazards including tropical cyclones and high-intensity storms, 

droughts and floods.64 Under a business-as-usual scenario, mean summer temperatures could 

increase to 6 degrees Celsius above pre-industrial levels by the end of the twenty-first century, 

with stronger summertime warming over higher latitudes in Asia, where the temperature increase 

may reach up to 8 degrees Celsius. This would cause heat extremes, with summer temperatures 

that are considered unusual under current climate conditions becoming the new norm from 2070 

onward. Some areas, particularly in South-East Asia, could enter entirely new climate regimes 

owing to the frequent occurrence of unprecedented heat extremes. Sea-level rise could be 

limited to 0.65 metres by the end of the century if the targets of the Paris Agreement are met, 

but would rise by 1.4 metres under a business-as-usual scenario. However, because sea-level 

rise is a slow-onset impact of climate change, even if global warming is limited to 2 degrees 

Celsius, sea levels will continue to rise by more than 5 metres over the following centuries.65 

Climate change will have significant socioeconomic impacts in Asia and the Pacific, from threats 

to food security, energy and built infrastructure, to threats to health including from vector-borne 

diseases. Between 1970 and 2016, the region lost US$1.3 trillion owing to disasters, including 

floods, storms, droughts, earthquakes and tsunamis. This trend continues, as disaster impacts 

have been outpacing the region’s economic growth and have risen from approximately 0.1 per 

cent in the 1970s to about 0.4 per cent in recent decades as a proportion of GDP.66 The 

estimated damage fluctuates from year to year according to the nature and impact of disasters, 

but the trend is clear: disasters cause more damage in Asia and the Pacific than in the rest of 

the world, and this gap is widening. The region’s rapid economic growth has increased the 

exposure of people and assets to natural hazards, thereby increasing disaster risks. The region 

requires investments of US$26,166 billion over the period 2016–2030, equating to an annual 

average of US$1,744 billion for mitigation measures and climate-proofing investments in 

infrastructure. To avoid the other devastating economic losses from climate change under a 

business-as-usual scenario, it is projected that South Asia alone needs to spend US$40 billion 

per year, or 0.48 per cent of GDP, by 2050 on adaptation measures.67 

Climate change is emerging as a major threat to the agricultural sector, negatively affecting 

yields, as occurrences of natural hazards increase, average temperatures rise and precipitation 

patterns change. Agricultural productivity is reduced by declining soil productivity and 

                                                           
63 Statistical Yearbook for Asia and the Pacific 2016. 
64 Leave No One Behind: Disaster Resilience for Sustainable Development – Asia-Pacific Disaster Report 

2017 (United Nations publication, Sales No. E.17.II.F.16). 
65 ADB, A Region at Risk: The Human Dimensions of Climate Change in Asia and the Pacific (Manila, 

2017). 
66 Leave No One Behind: Disaster Resilience for Sustainable Development – Asia-Pacific Disaster Report 

2017. 
67 ADB, Meeting Asia’s Infrastructure Needs (Manila, 2017); and Mahfuz Ahmed and Suphachol 

Suphachalasai, Assessing the Costs of Climate Change and Adaptation in South Asia (Manila, ADB, 

2014). 
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groundwater depletion, as well as increased pest incidence and salinity. The effects of climate 

change on agricultural production and livelihoods are expected to intensify over time.68 

Climate change will strongly exacerbate the levels of water stress in the region.69 Higher 

temperatures reduce soil moisture which, combined with higher wind speeds, trigger large-scale 

sand and dust storms, especially in South-West Asia and North and East Asia. These are also 

caused by a significant reduction in the surface of freshwater bodies, such as Lake Urmia in the 

Islamic Republic of Iran, whose total surface has shrunk 80 per cent since 1980 and which in 

October 2017 went nearly dry. A similar fate is looming over Lake Balkhash in Kazakhstan, 

following the fate of the Aral Sea. 

In conclusion, while countries in the Asia-Pacific region are highly impacted by climate change, 

they are also key to reducing the greenhouse gas emissions that cause global warming. To 

ensure sustainable development, the region urgently needs to increase ambition and action to 

combat climate change and build resilience against inevitable impacts, providing support to 

those most vulnerable. 

 

Part B: Benefits of environmental action and solutions to accelerate 

progress 

This section explores the co-benefits of action to address the challenges identified in Part A and 

provides examples of technical solutions to harness these benefits and accelerate progress to 

achieve sustainable development, namely by promoting resource efficiency, transitioning to a 

circular economy, conserving and restoring ecosystem services, and taking climate action. 

B.1. Promoting resource efficiency 

A continued supply of natural resources is critical for meeting the basic needs of all people. The 

extraction of resources and the processes that transform them into useful economic inputs 

degrade ecosystems and natural areas and produce waste and pollution. These impacts work 

together to diminish the flow of ecosystem services on which people and economic activities 

depend. The efficient use of renewable and non-renewable natural resources and reinvesting in 

their replenishment are good economics and in line with regional commitments to achieving 

balanced and integrated sustainable economic development. 

Improving resource efficiency delivers direct benefits in terms of substantial cost savings such 

as resources saved and reduction in the demand for natural resources. At the same time, it can 

deliver important co-benefits such as reducing greenhouse gas emissions, limiting price volatility 

of resources, controlling air and water pollution, and generating jobs. 

In order to better understand the benefits of resource efficiency improvement in materials, energy 

and water, ESCAP has developed a simulation and scenario-building methodology70 and an 

                                                           
68 FAO, The State of Food and Agriculture 2016: Climate Change, Agriculture and Food Security (Rome, 

2016). 
69 UN-Water, “Special regional session: achieving water security for Asia and the Pacific through 

sustainable water management – session report, 15 January 2015”, 2015 UN-Water Annual 

International Zaragoza Conference. 
70 The methodology accounts for the partial equilibrium and direct impacts corresponding to the 

scenarios of resource efficiency improvement. It quantifies the resources saved and monetizes the 

resources saved but it does not consider the general equilibrium indirect effects of these changes on 

various sectors in the economy. Neither does it account for potential rebound effects. For example, on 

modelling material efficiency scenarios, the methodology quantifies the direct benefits from the 

materials saved but it does not include the corresponding energy and water savings that would occur 

since the saved materials will not be produced. The tool helps policymakers to have a better 
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online tool to conduct scenario analyses at the regional, subregional and country level, targeting 

policymakers (see Table 5 for one scenario for all three resource categories). This section 

includes information on some of the results from this methodology and on a tool for selecting 

scenarios for the region, while the subregional results are available in the annex. 

Table 5: Benefits from a 20 per cent improvement in resource efficiency for the region71 

 Material Energy Water 

Total resources saved 11.53 billion tons 16.46 billion 

megawatt hours 

668 billion cubic 

metres 

Cost of resources saved  US$5.35 trillion US$1.74 trillion  

Number of times the annual 
consumption demand of a 
megacity* 

83 23.7 298.08 

 

Percentage of foreign direct 
investment inflows  

988 322 - 

Potential job equivalents**  304 million 99 million - 

Number of times the 
combined gross domestic 
product of least developed 
countries of the region 

17.4 5.6 - 

Averted greenhouse gases 
(tons of carbon dioxide 
equivalent) 

- 3 billion 

 

- 

Tons of rice that can be 
produced with water saved  

- - 267.23 million 

 

Number of people that can 
be fed for a year with the 
above quantity of rice  

- - 1.8 billion 

As percentage of water 
required to produce the 
annual electricity demand of 
a megacity* 

- - 10 100 

* Tokyo, as the largest megacity in the region in terms of population, is used as a comparison in 
this table. 

** Measures the number of jobs that can be generated per year if resource savings are used to 
create jobs at current average annual wages in the region or subregion. 

-    indicates cases where outputs cannot be estimated for corresponding resources using the 
simulation tool. For example, it is difficult to monetize the quantity of water saved. Hence, the 
cost savings from resource efficiency savings in water are not estimated. 

                                                           
understanding of the magnitude of benefits of resource efficiency improvement in terms of relatable 

aspects such as foreign direct investment (FDI) and potential jobs that can be generated. 
71 ESCAP calculations using the Resource Efficiency scenario-building online application, available at 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency. 
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The Asia-Pacific region is the most resource inefficient in the world in terms of domestic material 

resource consumption, comprising fossil fuels, biomass, metals and non-metallic minerals. There 

is therefore significant room for improving resource efficiency. ESCAP calculations72 show that 

just a 1 per cent improvement in resource efficiency of material resources (domestic material 

consumption) and energy combined can deliver the region monetary benefits of up to US$275 

billion in terms of resource costs at current prices. This translates to 51 per cent of the current 

FDI inflows to the region or almost 87 per cent of the combined GDP of the least developed 

countries in the region. These benefits accrue largely to the manufacturing, construction and 

energy-intensive sectors. At the firm level, if resource savings are used to provide jobs at the 

average wages, as many as 15.6 million could be generated. 

Table 6: Impact of a 1 per cent improvement in energy efficiency and material resource efficiency73 

 Asia and 
the 

Pacific 

East and 
North-

East Asia 

South-
East Asia 

South 
and 

South-
West 
Asia 

North 
and 

Central 
Asia 

Pacific 

Cost of resources 
saved (US$ billions) 

275 100  49  93 23  6 

Percentage of 
annual foreign 
direct investment  

  51  39  49 142 39 12 

Job equivalents 
(Millions) 

15.6 3.0 3.9 16.4 1.9 0.2 

Note: The sum of subregional gains can vary significantly from the regional aggregate due to 
significant disparity in the average value of key variables of the region from that of the subregions. 

 

                                                           
72 In all the calculations in this section, the partial equilibrium direct benefits of resource efficiency 

improvement are calculated using current market prices in 2017. In translating the quantity of 

resources saved to the value of resources in the case of energy and domestic material consumption, 

the current composition structure of these resources at the national level and regional levels are taken 

into account and multiplied by the existing internationally traded prices of these resources provided by 

the International Monetary Fund. This can result in deviation from the actual cost of these resources, 

as the prices of some of these resources are significantly lower in some countries, where natural 

resources are not valued properly. In the case of energy, the composition of energy consumption and 

the levelized cost of energy from each source provided by the International Energy Agency is used. 

Fossil fuels is a category within domestic material consumption. To avoid double counting, the cost of 

energy produced by fossil fuels is deducted from the energy efficiency improvement scenario. The full 

methodology and data sources are made available together with the Resource Efficiency scenario-

building online application developed by ESCAP, available at 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency. 
73 ESCAP calculations using the Resource Efficiency scenario-building online application, available at 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency. 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency
https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency
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Though the importance of improving resource efficiency has been highlighted under Sustainable 

Development Goal 12 (Responsible consumption and production), Goal 8 (Decent work and 

economic growth), Goal 7 (Affordable and clean energy) and Goal 6 (Clean water and 

sanitation), no specific time-bound targets have been set for such improvements. Figure 9 

contains a simulation of the resource use trajectory of the region for the period 2017–2030 for 

different resource efficiency improvement scenarios.74 The business-as-usual scenario in the 

region is only a conservative estimate of the future resource increase, as the demand for material 

resources is linked to rising incomes and changing lifestyles. For the period 2010–2017, the 

region made improvements in resource efficiency in domestic material consumption at a rate of 

0.8 per cent per annum. As the simulations show, accelerating the rate of improvement of 

resource efficiency of the region can deliver enormous savings in terms of material resources. 

For example, if the region quadruples the current rate of improvement in resource efficiency,75 

by 2030 it can limit the resource demand to that of 2022 under the business-as-usual scenario. 

Quadrupling the rate of resource efficiency improvement in the region should be considered a 

feasible option considering the low historic rate of resource efficiency improvements of only 0.8 

per cent per annum during the period 2010–2017. 

Quadrupling the rate of current improvement for the region and subregion could deliver huge 

benefits, as shown in Annex table 1. The total materials saved for the region as a whole from 2017 

to 2030 amount to 211 billion metric tons, with the largest savings in North-East Asia due to the 

resource savings accrued primarily in China. The weight of materials saved amount to 

approximately 700,000 times the weight of Petronas tower or approximately 1,518 times the 

annual domestic material consumption of Tokyo – the largest megacity in the region in terms of 

population. The approximate monetary value of this resource savings could be up to 98 trillion 

dollars over this period, which is more than 180 times the current FDI inflows to the region, or 320 

times the combined GDP of the least developed countries of the region. 

The availability of water is critically linked to the provision of food and energy in the region. Annex 

table 3 shows an estimate of resource efficiency improvement in terms of water resources. A 20 

per cent improvement could result in 668 billion cubic metres of water saved for the region. This 

amount of water savings is approximately 300 times the annual water demand of a megacity like 

Tokyo. The water saved can be used to produce 267 million metric tons of rice, which is about 

42 per cent of the rice production of the region or 38 per cent of the global rice production.76 

This quantity of rice is sufficient to meet the caloric requirements of 1.8 billion people per year. 

The largest savings of water in terms of quantities can be potentially made in South-East Asia – 

the most water intensive of the subregions. The water saved is approximately 10,000 per cent 

of the total water required to meet the electricity demand of a megacity like Tokyo. 

 

                                                           
74 Assuming the GDP growth for the region and subregion forecasted by the International Monetary Fund 

until 2023 and the minimum of the growth rate for the period 2017–2023 extrapolated for the period 

2023–2030. 
75 Calculated as the compounded rate of deceleration of resource intensity of domestic material 

consumption for the period 2010–2017. 
76 Ricepedia, “Rice productivity”. Available at http://ricepedia.org/rice-as-a-crop/rice-productivity 

(accessed on 25 August 2018) 

http://ricepedia.org/rice-as-a-crop/rice-productivity
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Figure 9: Simulations of resource use trajectories for the region under different resource efficiency 
improvement scenarios for domestic material consumption 

 

Energy is a key input in promoting socioeconomic development. The energy intensity of the Asia-

Pacific region is higher than the world average, with North and Central Asia being the most 

energy intensive among the subregions, followed by East and North-East Asia (see Annex table 

4). A 20 per cent improvement in energy efficiency could result in reduction of energy use by 16 

billion megawatt hours and could result in monetary savings of approximately 1.7 trillion dollars 

in energy costs. This savings amount to approximately 322 per cent of the current FDI inflows to 

the region and can translate to 99 million jobs being created at the average wages of the region 

per annum. The benefits of matching the regional average resource intensity with that of the 

most resource efficient economy in the region will lead to considerably higher benefits as shown 

both for the region and its subregions, as indicated in Annex table 4. 

The estimates in this section show a partial equilibrium effect of resource efficiency improvement 

in terms of resources saved and their associated costs, while the general equilibrium effects in 

terms of secondary effects may deliver even larger co-benefits. Using such a general equilibrium 

model at the global level, the International Resource Panel estimates that the combined 

economic and environmental consequences of ambitious resource efficiency and greenhouse 

gas abatement policies at the global level can help reduce natural resource use globally by 26 

per cent by 2050, reduce greenhouse gas emissions by an additional 15 to 20 per cent by 2050, 
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and deliver annual economic benefits of US$2 trillion globally by 2050 relative to existing trends.77 

This further strengthens the case for promoting resource efficiency. Previous research by ESCAP 

has highlighted policy pathways at macro and sectoral levels to promote resource efficiency.78 

B.1.1. Solutions for resource efficiency in cities 

Since 2013, the ESCAP Environment and Development Division has been promoting integrated 

resource management in cities throughout the implementation of the Urban Nexus project, which 

responds to the challenges of increasing resource scarcity and waste and sanitation problems 

by working with local and subnational governments and national Governments to advance cross-

sectoral infrastructure solutions and integrated planning and policies by capitalizing on 

interdependencies between water, energy and food and optimizing efficiencies, minimizing 

trade-offs and using waste as a resource. 

The project has supported or is supporting more than 50 studies in partner cities to identify cost-

effective ways and specific infrastructure solutions to integrate the nexus approach into urban 

planning and development processes to improve urban services. Through the project’s technical 

assistance, 12 cities in China, India, Indonesia, Mongolia, the Philippines, Thailand and Viet Nam 

have started 35 on-site initiatives with an estimated investment cost of US$460 million. Solutions 

include mechanical and biological solid waste treatment and waste-to-energy projects, vacuum 

sewer technology and reuse of wastewater, renewable energy, building energy efficiency, and 

energy and water efficiency improvements in water and wastewater systems. 

The project has reached more than 2,000 local and national policymakers and other 

stakeholders through convening national and regional policy dialogues to promote horizontal and 

vertical integration, coordination and collaboration between sectors and different government 

levels, and organizing outreach events at key regional and global conferences. Tanjungpinang 

in Indonesia is preparing a local action plan that includes the nexus approach to align with 

national goals and support implementation of interrelated targets with respect to Sustainable 

Development Goal 6 on clean water and sanitation and Sustainable Development Goal 11 on 

sustainable cities and communities. Viet Nam adopted legislation supporting the nexus, namely, 

a decree on management of waste and refused items, which aligns with the principles of a 

circular economy approach. 

Academic institutions are also engaging with the project.  For example, through the Urban Nexus 

project, Bicol State College of Applied Sciences and Technology in partnership with Naga City 

developed the Climate Change Resilient Pilot House to provide a low-cost, environmentally 

friendly alternative to conventional social housing in the Philippines. The pilot house employs 

modular architecture systems and hollow concrete blocks, climate-adaptive and energy-efficient 

devices, natural ventilation and daylight, rainwater harvesting, and other innovations, resulting 

in very sizeable reductions in the use of concrete (40 per cent), steel (30 per cent), water 

(30 per cent) and waste (30 per cent). 

In Chiang Mai, Thailand, the city retrofitted more than 60 conventional fountain pumps in the 

city’s moat with energy efficient technology, resulting in annual electricity savings of 

approximately US$90,000 and a return on investment of less than three years. The city of 

Ulaanbaatar is securing resources to support residential and public building thermo-technical 

retrofits that would result in heat energy and greenhouse gas emission savings of up to 50 per 

cent. 

                                                           
77 International Resource Panel, Assessing Global Resource Use: A Systems Approach to Resource 

Efficiency and Pollution Reduction (Nairobi, United Nations Environment Programme, 2017). 
78 ESCAP, Analysing Resource Efficiency Transitions in Asia and the Pacific (ST/ESCAP/2807). 



H a r n e s s i n g  e n v i r o n m e n t a l  a c t i o n  | 30 

 

An urban nexus training programme based on the project’s experience is also being planned for 

future learning and replication in the region. Some of the project’s emerging good practices and 

viable solutions can be used by other cities in the region. 

B.1.2. Solutions to address water pollution by industries 

Another example of the ESCAP Environment and Development Division’s support for member 

States targets cleaner production to address one of the key environmental challenges in the 

region: water pollution. An Environment and Development Division project focuses on the 

manufacturing sector, as it is forecasted to see the largest increase (of 65 per cent) in water use 

by 2030 compared with other sectors in the economy and is a driver of growth in Asia and the 

source of critical environmental problems in the region, including the surge of water resource 

use and pollution. The project also stems from the fact that the industrial sector in Asia is poised 

to undergo vast transformations owing to economies such as China transitioning from industrial 

to more service-oriented/high-technology economies. This entails a migration of labour and 

resource intensive manufacturing industries to other countries within the region. Consequently, 

several developing countries in the region, such a Bangladesh, Cambodia, Indonesia, Laos, 

Myanmar, Pakistan and Viet Nam, are witnessing significant expansion of their manufacturing 

sectors. 

To ensure that appropriate environmental policies and regulations are in place to reduce the 

environmental impact in these emerging production bases, the project has identified key 

industries to focus on as the most relevant sectors given their water usage, pollution potential 

and importance in national economies of the targeted countries. These are food production, pulp 

and paper, textile and chemical industries. The project analyses the Chinese experience in 

developing policies for managing the environmental impact of these industries as a basis for 

South-South learning and experience-sharing with the target countries through knowledge 

product development and regional training. 

B.1.3. Solutions for mechanization of food production and processing 

Sustainable agricultural mechanization in Asia and the Pacific offers innovative and economically 

viable opportunities for growers, consumers and other stakeholders across the entire food 

system, including in the context of limited land and water resources. 

Through its regional institute, the Centre for Sustainable Agricultural Mechanization, ESCAP is 

enabling policy dialogue amongst member States, supporting the establishment of harmonized 

regional codes for the testing of agricultural machinery, strengthening the capacities of 

technicians and private sector industry associations, promoting the availability of data, 

establishing multi-stakeholder networks for knowledge exchange and collaboration, and 

addressing emerging issues such as the burning of straw residue.79  

B.2. Transitioning to a circular economy  

Another key challenge identified is the increase in pollution and generation of waste. A transition 

to a circular economy is a key approach to address this challenge. The circular economy 

approach advocates for moving away from a linear production and consumption system – the 

take, make and dispose extractive industrial model, which generates a lot of waste, with most of 

the value in materials lost to landfills and resources being consistently underutilized. Conversely, 

a circular economy entails gradually decoupling economic activity from the consumption of finite 

resources and designing waste out of the system. Circular economy solutions can have 

economic, social and environmental co-benefits in terms of reduced demand for natural 

                                                           
79 For more information on this issue, see Document ESCAP/CED/2018/INF/1 prepared for the Fifth 

Session of the Committee on Environment and Development, available at: 

https://www.unescap.org/sites/default/files/CED5_INF1%20%28002%29.pdf  

https://www.unescap.org/sites/default/files/CED5_INF1%20%28002%29.pdf
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resources, reduction in emissions, generation of jobs and enhancement of innovation within the 

society as detailed in the following. 

Table 7: Summary of benefits and co-benefits of the transition to a circular economy80 

Benefits and co-benefits Quantity 

Material cost savings (global) US$1 trillion by 2025 

Material cost savings in fast-moving consumer goods 
sectors (Asia-Pacific region) 

US$423 billion by 2025 

New jobs from the transition to a circular economy in 
four material flows (global) 

100 000 annually 

Profits from waste collection to municipalities due to the 
transition to a circular economy (global) 

US$64 billion per year 

Percentage of emissions gap between current policies 
and the 1.5 degrees centigrade target of the Paris 
Agreement that can be filled by a circular economy 
approach 

50 per cent 

Globally, a transition to a circular economy approach is estimated to provide more than US$1 

trillion in material cost savings by 2025.81 In the case of the major fast-moving consumer goods 

sectors, the order of magnitude of the material resource savings that can be generated from a 

transition to a circular economy alone could result in up to US$706 billion annually.82 Considering 

that in key fast-moving consumer goods sectors83 the Asia and the Pacific region accounts for 

more than 60 per cent of the global share, the bulk of these potential benefits can be harvested 

within the region. 

Aside from the material resource savings, a move to a circular economy can generate both 

skilled and unskilled jobs. A global study estimates that the impact of the transition to a more 

circular economy in just three to four material flows alone can deliver at least 100,000 new jobs.84 

Another significant co-benefit of a move to a circular economy is an enhanced rate of innovation 

as the circular economy relies heavily on an underlying business case for innovation across the 

life-cycle of products. 

In 2012, urban areas in 35 countries in the region produced approximately 1.37 million metric 

tons of waste per day, and this is expected to more than double by 2025 to 3 million metric tons. 

While the cost of management of this waste was approximately US$49 billion in 2012, this is 

expected to increase to US$123 billion by 2025.85 However, this increase in waste can be 

reduced and partly converted to a source of revenue through circular economy approaches. In 

municipalities, a move to a circular economy can generate profits from waste collection systems 

                                                           
80   ESCAP calculations drawing on studies listed in the text. 
81 World Economic Forum, Towards the Circular Economy: Accelerating the Scale-Up Across Global 

Supply Chains (Geneva, 2014). 
82 Ellen MacArthur Foundation, Towards the Circular Economy: Opportunities for the Consumer Goods 

Sector (Cowes, United Kingdom, 2013). 
83 World Wide Fund For Nature, Asian Fast Moving Consumer Goods: A Sustainability Guide for 

Financiers and Companies (Gland, Switzerland, 2016). 
84 World Economic Forum, Towards the Circular Economy.  
85 ESCAP calculations based on data from Daniel Hoornweg and Perinaz Bhada-Tata, “What a waste: a 

global review of solid waste management”, Urban Development Series, No. 15 (Washington, D.C., 

World Bank, 2012). 
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of approximately US$64 billion globally per year.86 This would imply significant potential gains to 

the region as the waste generated by developing countries in Asia and the Pacific is expected to 

rise more than 60 per cent in the coming decade, and currently as much as 70 per cent of the 

collected waste is untreated.87 

More circular models to reduce and recycle materials have the potential to significantly reduce 

emissions from landfills and management of waste and wastewater. With more than 50 per cent 

of global greenhouse gas emissions currently related to material management, the circular 

economy may have the potential to close approximately half of the emissions gap between 

current policies and the 1.5 centigrade target of the Paris Agreement.88 ESCAP research reveals 

that composting projects which tackle urban organic waste in selected developing countries in 

Asia can bring co-benefits as high as US$184.21 per ton of carbon dioxide equivalent reduced.89 

Waste separation and collection and the payment of collection fees need to happen with the 

engagement of communities, with adequate attention to community needs, behaviours, 

preferences and constraints, and a critical assessment of the stages of the waste-to-resource 

process. The secretariat’s research has shown that effective partnerships linking critical 

stakeholders, such as local communities in developing countries, are needed to operate effective 

waste-to-resource facilities, with significant co-benefits associated with small-scale, 

decentralized and pro-poor solid waste management.90 These include green job creation, 

improved health, improved waste collection, cost savings from reduced need for landfilling and 

improved crop yields using compost. 

Another key way inclusive circular economy solutions can be particularly beneficial for Asian-

Pacific cities is by unlocking the potential of the informal sector, while simultaneously ensuring 

their healthy livelihood. Informal industries already serve as miniature circular economies in many 

instances and account for 60 per cent of the workforce in the region.91 The informal sector 

provides employment and livelihoods for impoverished, marginalized, and vulnerable individuals 

or social groups and supports circularity in waste management despite using simple techniques 

and equipment. Recycling performed by the informal sector also provides savings to formal 

waste management systems by reducing the amount of waste to be collected, transported and 

disposed of, resulting in lower labour, transport and infrastructure costs. 

In short, increasing circularity in cities can relieve pressures on municipal services and budgets, 

encourage innovation and new business models in the urban economy, reduce emissions and 

improve air quality, increase liability, and increase employment opportunities.  Inclusive circular 

economy solutions have a triple bottom line, with economic, social and environmental benefits, 

and can be an important approach to promote sustainable natural resource management and 

to localize the Sustainable Development Goals. 

B.2.1. Solutions to tackle solid waste and pollution in a circular economy 

ESCAP’s work to promote a circular economy has, inter alia, focussed on single-use plastics to 

address the major environmental impact of plastic pollution throughout the region. Inclusive 

circular economy solutions can be particularly beneficial for Asia-Pacific cities to tackle plastic 

                                                           
86 World Economic Forum, Towards the Circular Economy. 
87 Uwe Weber, “Waste management: A pathway to circular economy”, SWITCH-Asia Magazine (Winter 

2016/2017), p. 4. 
88 Circle Economy and Ecofys, “Implementing circular economy globally makes Paris targets achievable” 

(Utrecht, the Netherlands, 2016). 
89 Lorenzo Santucci and others, “Valuing the sustainable development co-benefits of climate change 

mitigation actions: the case of the waste sector and recommendations for the design of nationally 

appropriate mitigation actions (NAMAs)” (Bangkok, ESCAP, 2015). 
90 ESCAP, Valuing Waste, Transforming Cities (Bangkok 2015). 
91 International Labour Organization, Women and Men in the Informal Economy: A Statistical Picture, 3rd 

ed. (Geneva, 2018). 
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waste by helping to unlock the potential of the informal sector. Informal industries already 

essentially serve as miniature circular economies in many instances and account for 60 per cent 

of the workforce in the region.92 The informal sector provides employment and livelihoods for 

impoverished, marginalized and vulnerable individuals or social groups. The informal recovery of 

valuable plastic and other waste resources throughout the waste value chain is a significant, yet 

largely marginalized, contribution to circularity in waste management that relies on simple 

techniques and equipment. Recycling performed by the informal sector also provides savings to 

municipalities and formal waste management systems by reducing the volume of waste to be 

collected, transported and disposed of, resulting in lower labour, transport and infrastructure 

costs. Widespread recognition of the waste pickers’ contribution to the environment and city 

service provision has been received in many cities in India and in other countries, with support 

from local governments. 

To this effect, the ESCAP Environment and Development Division supports countries in the 

region with a ‘Closing the Loop’ project aimed at empowering the informal economy to improve 

recovery of plastic waste and reduce leakage into the marine and terrestrial environment as part 

of an inclusive circular economy approach. The project produced case studies for pilot cities 

(Pune in India and Bangkok in Thailand), where a value chain analysis is conducted to identify 

opportunities to link the informal and formal waste sectors. The analysis serves to inform an 

evidence-based inclusive circular economy approach and reveals the environmental, social and 

financial impacts of informal plastic management. In Pune, the study has demonstrated that 

informal waste pickers divert 58,032,000 tons of waste per year from landfill, representing the 

equivalent of 152,528 million tons of carbon dioxide over a year, corresponding to the annual 

emissions from an estimate of 32,111 passenger vehicles.93 The assessment will serve as the 

basis for policy recommendations to strengthen engagement with the informal sector with a view 

to reducing plastic leakage into the natural environment. A practical guidance tool with evidence-

based policy recommendations is being developed based on the case studies and will be 

disseminated in the region to support best practices and experience sharing for a resource-

efficient, circular approach. 

This project complements the fight against single-use plastics in the region and has already been 

taken up by a number of member States and initiatives supported by United Nations agencies, 

including the United Nations Environment Programme. For example, Bangladesh banned the 

production, sale and use of polyethylene bags in 2002, first in Dhaka and later nationwide. Delhi, 

Bombay and several other States in India have also enacted bans on plastic bag distribution, use 

and disposal. In Hong Kong, a mandatory plastic bag levy of 50 Hong Kong cents ($0.06) was 

introduced in 2007 and was extended in 2015 from supermarkets and convenience stores to 

approximately 100,000 retailers. The Government of the Republic of Korea also announced 

comprehensive countermeasures to reduce plastic waste in April 2018. Given the difficulties 

experienced in recycling plastic from plastic bottles, which entails removing colours, the adopted 

measures include a halt in production of coloured plastic bottles. Focusing on consumption, the 

Government also aims to reduce use of disposable cups and plastic bags by 35 per cent before 

2022. Also, large markets and grocery stores will be banned from using plastic bags starting 

October 2018 and are requested to minimize packaging. 

ESCAP has also implemented the “Pro-poor and sustainable solid waste management in 

secondary cities and small towns in Asia-Pacific” project to assist nine secondary cities and 

towns in six countries (Bangladesh, Cambodia, Indonesia, Pakistan, Sri Lanka and Viet Nam) to 

recover the maximum ecological and economic value of waste and reduce associated 

                                                           
92  International Labour Organization, “Informal economy in Asia and the Pacific”. Available at 

www.ilo.org/asia/areas/informal-economy/lang--en/index.htm. 
93  Based on data collected by local partners Kashtakari Panchayat in Pune as part of ESCAP’s Closing 

the Loop project. Results will be included in a case study for Pune, see ESCAP and others, Closing the 
Loop: Pune Case Study (forthcoming). 
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greenhouse gases by establishing integrated resource recovery centres – decentralized 

neighbourhood-based compost plants that serve as cost-effective and environmentally 

sustainable models that use simple technology to utilize organic waste in waste-to-resource 

recovery systems. 

B.2.2. Solutions for sustainable industrial development in a circular economy 

Another area in which circular economy solutions can be applied is related to manufacturing and 

industrial development. Industrial symbiosis as a circular economy method is an association 

between two or more industrial facilities in which wastes or by-products of one become raw 

materials for another. The process allows firms to reduce input costs and generate revenue from 

waste, with surplus resources generated through one industrial process captured and redirected 

for use as an input for another organization. An application of this process is demonstrated in 

the Suzhou Industrial Park which was selected to pilot China’s national circular economy 

programme. More than 16,000 companies, including 4,000 manufacturing firms, in this eco-

industrial park were incentivized to link their supply chains and share water, energy, and their 

waste and recycling processes; for example, one company’s waste copper was used by another 

to make electronic circuits. This industrial symbiosis resulted in 96 per cent of solid waste 

produced in the park being used elsewhere and decreased sulphur dioxide emissions by 38 per 

cent and organic water pollutants by 47 per cent. 

Applying industrial symbiosis is an enabling factor for circular industries. This would involve: 

setting targets for waste reduction and resource efficiency to drive progress throughout the 

public and private spheres; reforming tax systems to discourage unsustainable activities, such 

as pollution or waste; encouraging desirable activities, such as circular business models; and 

revising existing policies that inhibit circular business models for waste, such as free landfill 

collection or unnecessary restrictions on treatment of human waste. 

B.3. Conserving and restoring ecosystem services 

The Asia-Pacific region depends on its biodiversity and variety of ecosystem services to sustain 

human well-being. The region’s terrestrial, freshwater and marine ecosystems provide direct 

goods (in terms of food and water) and services that are of great ecological, cultural and 

economic importance. Part A highlights the alarming trends in degradation and loss of 

biodiversity and associated ecosystem services. This subsection contains information on the 

cost of inaction in terms of the conservation and rehabilitation of ecosystem services and 

associated co-benefits, as well as solutions to accelerate action. 

Table 8: Summary of benefits/co-benefits from the conservation and rehabilitation of ecosystem services94 

Scenario of ecosystems conservation and 
rehabilitation or destruction 

Benefits and co-benefits 

Loss of ecosystem services per year globally US$20 trillion worth loss per year 

Loss of value of ecosystem services per year 
(Asia-Pacific region) under a business-as-usual 
scenario 

US$4.7 trillion per year by 2050 

Achieving ecosystem conservation-related 
targets of the Sustainable Development Goals 

Gain of US$3.3 trillion worth of 

ecosystem services per year for the 

region by 2050 

Annual economic loss attributed to invasive alien 
species due to their impact on native 
ecosystems 

US$33.5 billion in South-East Asia per 

year 

                                                           
94 ESCAP calculations drawing on studies listed in the text. 
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Foregone benefits from destruction of mangrove 
forests (South-East Asia) 

US$2.2 billion on an annual basis by 

2050 

Globally, it has been estimated that from 1997 to 2011 a US$20.2 trillion worth loss of ecosystem 

services took place annually due to land use changes and associated loss of biodiversity and 

ecosystem services.95 For 47 countries in the Asia-Pacific region, recent estimates posit that the 

benefits provided by terrestrial ecosystem services are worth approximately US$14 trillion per 

year.96 The study also finds that under the business-as-usual scenario, the loss in value of 

ecosystem services could be approximately US$4.7 trillion per year by 2050. On the other hand, 

a scenario wherein the Sustainable Development Goals are met leads to an increase of US$3.3 

trillion worth of ecosystem services per year for the region by 2050. 

Ecosystems such as forests, mangroves, marshlands and wetlands and oceans perform an 

invaluable service in terms of moderating the impacts of climate change, efficiently sequestering 

carbon and serving as buffers for various climate-induced natural disasters, including typhoons, 

storms, floods and droughts. 

Regional studies confirm that the restoration of mangrove forests in the Asia-Pacific region has 

the highest potential to enhance ecosystem carbon storage and offset greenhouse gas 

emissions in the tropics.97 Recent studies highlight the invaluable ecosystem services that 

mangrove forests provide with multiple benefits to local communities and biodiversity 

conservation. These range from coastal erosion protection to tsunami and typhoon buffers, and 

from nurseries for fish, birds and other species to a food and fuel source. Another invaluable 

service of mangrove forests is to provide three-to-fivefold greater carbon storage capacity than 

any other forests,98 which makes them the most important carbon sink in the tropics.99 The study 

conducted in the Can Gio Mangrove Forest Park, Mekong Delta, Viet Nam, after the typhoon in 

2015 concluded that the mangrove forest and mudflat areas store the equivalent of 152.3 

teragrams of carbon dioxide equivalent, which is greater than the total carbon dioxide emissions 

of Viet Nam for the year 2013 as per the reporting to the International Energy Agency for 2015.100 

Despite these enormous benefits, satellite imagery data reveals that the Asia-Pacific region 

witnessed the sharpest rate of reduction in mangrove forest cover in the world from 2000 to 

2012.101 In South-East Asia, which saw the sharpest decline in mangrove forests, estimates 

suggest that given the current trend, the foregone benefits by 2050 would be as much as US$2.2 

billion on an annual basis.102 

                                                           
95 Robert Costanza and other, “Changes in the global value of ecosystem services”, Global Environmental 

Change, vol. 26 (May 2014). 
96 Ida Kubiszewski and others, “The future of ecosystem services in Asia and the Pacific”, Asia & the 

Pacific Policy Studies, vol. 3, No. 3 (September 2016). 
97 Luu Viet Dung and others, “Carbon storage in a restored mangrove forest in Can Gio Mangrove Forest 

Park, Mekong Delta, Vietnam”. Forest Ecology and Management, Vol. 380 vol. 380 (November 2016). 
98 Daniel Murdiyarso and others, “The potential of Indonesian mangrove forests for global climate change 

mitigation”, Nature Climate Change, vol. 5 (December 2015). 
99 Luu Viet Dung and others, “Carbon storage in a restored mangrove forest in Can Gio Mangrove Forest 

Park, Mekong Delta, Vietnam”. 
100 Viet Nam reported a total of 130.1 teragrams of carbon dioxide equivalent emissions for the year 2015. 
101 Asa Strong and Susan Minnemeyer, “Satellite data reveals state of the World’s mangrove forests”, 

Global Forest Watch, 20 February 2015. 
102 Luke M. Brander and others, “Ecosystem service values for mangroves in Southeast Asia: A meta-

analysis and value transfer application”, Ecosystem Services, vol. 1, No. 1 (July 2012). 
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Many aspects of ecosystem services are currently understudied. For example, the annual 

economic loss attributed to invasive alien species due to their impact on native ecosystems is 

not well studied but is likely to be substantial. It is estimated at US$33.5 billion in South-East 

Asia.103 

These valuations make the case for immediate action to conserve and restore ecosystems to 

support sustainable development, including regional and subregional cooperation efforts. 

Governments of the Asia-Pacific region are at a crossroads in deciding how to design ecosystem 

management strategies that are compatible with biodiversity conservation to ensure sustainable, 

long-term management of their natural wealth. Such strategies will also provide the space for 

other species and wildlife to continue to perform their natural functions as part of a healthy 

ecosystem, as highlighted in Sustainable Development Goals 14 and 15. Among many other 

actions, proper accounting of the contribution of natural capital to socioeconomic development, 

which is currently poorly reflected in GDP estimates, would support the recognition of the direct 

and indirect costs of the use of ecosystem services.  

B.3.1. Integrating nature-based solutions into coastal city planning 

Ecosystem conservation and restoration efforts are being undertaken in Asia and the Pacific, in 

particular through the biodiversity-related Conventions104 and through the delivery of the Global 

Environment Fund’s portfolio by 18 agencies.105 Nature-based solutions, as presented below, 

focus on harnessing and mimicking the way nature works to support the conservation, 

restoration and sustainable management of ecosystems and the services they provide in Asia 

and the Pacific. Such solutions are applied to integrated coastal city planning, disaster-risk 

reduction, ecosystem-based adaptation to climate change, as well as sustainable water 

management, and provide multiple environmental, social and economic co-benefits. 

Cities and settlements along coastlines and in islands face a complex set of ecological and 

sustainable development challenges at the intersection of land and seascapes, including the 

effects of climate change and unplanned urbanization on coastal erosion and degradation of 

marine and coastal ecosystems. Integrating nature-based solutions into urban development in 

coastal cities offers opportunities to bridge the natural and built environments and to generate 

multiple social, economic and environmental benefits. For instance, conserving and rehabilitating 

mangroves, seagrass beds and coral reefs on city shores instead of, or in combination with, built 

sea walls, not only increases cost-effective urban resilience by reducing impacts of storm surges 

and coastal flooding, but also stabilizes eroding coastlines; filters run-off and waste leakage into 

the ocean and reduces eutrophication; provides nursery grounds and habitats essential for 

biodiversity, food security and reef-based tourism; and preserves vital carbon sinks to balance 

the climate. Integrating green public spaces along coastlines into urban planning can create an 

additional line of defence against sea-level rise, while providing spaces for healthy recreation 

and tourism, community engagement in coastal agroforestry and ecosystem conservation, and 

ecosystem education for youth. Nature-based solutions can complement “grey” infrastructure 

for urban services in informal settlements on coastlines, including by improving the quality of city 

water catchment from ridge to reef and using biofilters to treat wastewater. 

To address these challenges in ‘Ocean Cities’, ESCAP is piloting an integrated policy approach 

                                                           
103 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES), Summary 

for Policymakers of the IPBES Regional Assessment Report on Biodiversity and Ecosystem Services 
for Asia and the Pacific (Bonn, Germany, 2018). 

104 The Convention on Biological Diversity, the Convention on the Conservation of Migratory Species of 

Wild Animals, the Convention on International Trade in Endangered Species of Wild Fauna and Flora, 

the International Plant Protection Convention, the International Treaty on Plant Genetic Resources for 

Food and Agriculture, the Convention on Wetlands of International Importance especially as Waterfowl 

Habitat, and the Convention for the protection of the world cultural and natural heritage. 
105 See www.thegef.org/partners/gef-agencies. 
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for ocean-focused climate-responsive urban development adapted to island systems in 

partnership with Pacific island States. Through a series of consultations and knowledge 

products,106 the initiative supports local policymakers to promote urban resilience and protect 

ocean-based livelihoods in Ocean Cities by integrating nature-based solutions, valuing 

ecosystem services, and engaging local stakeholders and communities. 

Nature-based solutions are often adopted in the region for the integral part they can play in 

disaster risk reduction in coastal cities. Experiments have shown that a 100-metre belt of dense 

mangroves could reduce the destructive energy of a tsunami by as much as 90 per cent.107 In 

Japan, the 2011 earthquake and tsunami stimulated the promulgation of a new law on national 

resilience that promotes ecosystem-based disaster risk reduction. New approaches to disaster 

risk reduction were adopted, including the proposed establishment of coastal parks to provide 

multiple built and natural lines of defence between residential areas and the coast, including rows 

of elevated green belts and a sea wall. Ecosystem-based disaster risk reduction proves a 

worthwhile approach in the region: a cost-benefit analysis in Viet Nam estimated that investing 

in 12,000 hectares of mangroves to protect the coast was much cheaper than infrastructural 

developments ($1.1 million compared with US$7.3 million for the maintenance of dykes)108 and 

regardless of a disaster occurrence, ecosystem-based disaster risk reduction is promoted as a 

“no-regret” option given the multiple benefits it provides in terms of conservation, livelihoods, 

climate change adaptation and food security.109 

B.3.2. Nature-based solutions for water management 

As part of its support for the global UN-Water initiative that coordinates the efforts of United 

Nations entities and international organizations working on water and sanitation issues, the 

ESCAP Environment and Development Division promotes the dissemination of the latest UN-

Water knowledge products, and supports the uptake of its recommended innovative water-

related policy approaches.  

This includes the recommendations of the latest World Water Development Report published in 

2018 that promotes nature-based solutions for water.110 The report highlights the need for novel 

solutions, including green infrastructure, to manage water resources and address rising 

challenges of water security from population growth and climate change, especially in urban 

areas. It makes the case for the drastic positive environmental impact of nature-based solutions 

in terms of effectively managing water availability, water quality and water-related risks. It also 

highlights the multiple co-benefits of these solutions in terms of food security, disaster risk 

reduction, climate change mitigation and adaptation and decent work creation. 

Other nature-based solutions address water quality by strengthening natural water treatment 

processes provided by wetlands, both natural and constructed, and riparian buffers. 

Constructed wetlands apply engineered solutions to cleanse wastewater using vegetation and 

soils designed to mimic natural processes.111 Cities in China are applying the “sponge city” 

                                                           
106 Knowledge products on Ocean Cities and other issues related to Sustainable Development Goal 14 

are available at: https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/healthy-ocean  
107 Tetsuya Hiraishi and Kenji Harada, “Greenbelt tsunami prevention in South-Pacific region”, Report of 

the Port and Airport Research Institute, vol. 42, No. 2 (June 2003). 
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109 International Union for Conservation of Nature and Natural Resources (IUCN), “Transforming disaster 
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concept to manage urban water cycles through nature-based solutions. Using green roofs and 

special pavements in conjunction with engineered bioremediation and restoration of urban and 

peri-urban wetlands and rivers, sponge cities manage water to mitigate flooding risks and 

address water scarcity issues. The programme envisions 80 per cent of China’s urban built-up 

area to be sponge-like by 2030, with 30 pilot cities involved.112 Despite the significant cost of 100 

to 150 million yuan per square kilometre of sponge city (13.5 to 20 million euros),113 the 

environmental (flooding and water quality management), economic and social benefits are 

deemed sound investments from a public cost-benefit perspective.114 

B.4. Climate action 

Climate change is forecasted to generate impacts with enormous social, economic and 

environmental costs to the region.115 As a result, climate change mitigation and adaptation 

policies can deliver several co-benefits. Some major co-benefits, related inter alia to changes in 

land use and energy policies, range from improved human health, protection against natural 

hazards, enhanced energy security, to sustained crop yields and reduced transport congestion. 

Climate policies can help to simultaneously achieve multiple Sustainable Development Goals, as 

many co-benefits can be realized in the short term and can often be captured locally.116 

Table 9: Summary of benefits and co-benefits from climate action117 

Benefits and co-benefits Quantity 

The overall economic benefits of climate 
action (that would limit global warming to 
well below 2 degrees centigrade) for 
developing countries in the region 

10 per cent of gross domestic product (GDP) 

per capita for the developing countries in the 

region by 2100 

Positive impact on crop yields of climate 
action strategies involving reductions in 
surface ozone  

30 to 135 million metric tons of cereals globally 

24.5 million metric tons of crop yield projected 

in India, China and Pakistan alone 

Leveraging investments in low-carbon 
measures in cities 

Cost: 0.4–0.9 per cent of city GDP 

Benefits: 1.7–9.5 per cent of city GDP 

Premature deaths averted in five 
countries in the region (namely, 
Bangladesh, China, India, Indonesia and 
Pakistan) by 2030 due to climate action 

1.8 million per year 

The overall economic benefits of climate action that would limit global warming to well below 2 

degrees centigrade is estimated to be as much as 10 per cent of GDP per capita for the 

developing countries in the region by 2100. South Asia (12 per cent), followed by South-East 

Asia (9.6 per cent) and the Pacific (7.5 per cent) are estimated to see huge benefits from climate 

                                                           
112 ICLEI – Local Governments for Sustainability, “China’s sponge city concept: restoring the urban water 

cycle through nature-based solutions”, ICLEI Briefing Sheet (March 2017). Available at 

http://old.iclei.org/fileadmin/PUBLICATIONS/Briefing_Sheets/Nature_Based_Solutions/ICLEI_Sponge
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113 Ibid. 
114 Xiao Liang, “Integrated economic and financial analysis of  China’s sponge city program for water-
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115 Asian Development Bank, A Region at Risk: The Human Dimensions of Climate Change in Asia and 
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116  Economic Commission for Europe, “The co-benefits of climate change mitigation”, Sustainable 

Development Brief, No. 2 (January 2016). 
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actions.118 

Aside from the direct benefit of reducing risks to human health, climate action delivers health-

related co-benefits through reduced air pollution, increased physical activity and access to 

healthier diets. In terms of health co-benefits, strategies to reduce black carbon and tropospheric 

ozone, which can reduce projected global mean warming by approximately 0.5 degrees 

centigrade by 2050, can help to avoid 0.7 to 4.7 million annual premature deaths from outdoor 

air pollution globally.119 Of that number, approximately 1.8 million averted premature deaths are 

estimated to come from just five countries in the region (namely Bangladesh, China, India, 

Indonesia and Pakistan) in 2030 and beyond. The study also found that climate action strategies 

involving reductions in surface ozone alone could boost annual crop yield by 30 to 135 million 

metric tons, with 24.5 million metric tons of crop yield projected in India, China and Pakistan 

alone. 

As of October 2017, 51 countries in the Asia-Pacific region had signed the Paris Agreement (43 

have now signed and ratified). While these countries have a broad range of targets and 

normative benchmarks against which progress on national determined contributions can be 

measured, together they have set ambitious goals. The national determined contributions, which 

are at the heart of the Paris Agreement and determine its fate, embody efforts by each country 

to reduce national emissions and adapt to the impacts of climate change. Parties are required 

to pursue domestic mitigation measures, with the aim of achieving the objectives of such 

contributions. 

In the energy sector, which has huge climate action potential, the Asia-Pacific region collectively 

aims, through the aggregation of the national determined contributions, to reduce its emissions 

by 39 per cent by 2030. It is estimated that renewables will need to supply 35 per cent (in other 

words 1.7 billion tons of oil equivalent in absolute terms) of the region’s total final energy 

consumption by 2030 to help to achieve the required energy sector emissions reduction.120 

Compared to a scenario based on existing and announced energy policies, a sustainable 

development scenario is projected to globally lower cumulative carbon dioxide emissions by 195 

gigatons over the period until 2040, reduce premature deaths in developing countries by 

1.5 million by minimizing household air pollution and by 1.6 million by reducing outdoor air 

pollution by 2040, and provide approximately 700 million additional people access to electricity 

and 2 billion more people access to clean cooking by 2030.121 Even without any changes in the 

composition of energy sources, ESCAP estimates that energy savings corresponding to a 20 per 

cent improvement in energy efficiency can result in significant reduction in greenhouse gases, 

up to 3 billion metric tons of carbon dioxide equivalent, which is roughly 12 per cent of regional 

emissions.122 

Studies have also shown that the cost of climate action is substantially lower than the potential 

benefits it can deliver. The costs of attaining a 2-degrees-centigrade scenario for the region are 

estimated at approximately 0.1 per cent of GDP annually or 4 per cent by 2050, relative to 

business as usual, while the GDP in the region could decrease by as much as 3.3 per cent by 
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2050 and 10 per cent by 2100, relative to the base case without climate action.123 

A recent study estimates that doubling renewable energy globally could save up to US$4.2 trillion 

per year, which is 15 times the investment required in renewable energy.124 ESCAP estimated 

that a carbon tax of US$25.7 per ton of carbon dioxide equivalent, together with savings from 

phasing out fossil fuel subsidies, would be sufficient to meet the entire investment needed for 

renewable energy to meet its target share.125 

Another recent study provides a comparative analysis of the economic case for investing in low 

carbon measures in five cities: Leeds, United Kingdom of Great Britain and Northern Ireland; 

Kolkata, India; Lima; Johor Bahru, Malaysia; and Palembang, Indonesia. It made a strong 

economic case for cities in developed and developing countries to invest, at scale, in cost-

effective low-carbon measures. The results suggest that these investments could generate 

significant reductions in the range of 15–24 per cent (relative to business-as-usual trends) in 

urban carbon emissions over the next 10 years. Securing these savings would require an 

average investment of US$3.2 billion per city, which, if spread over 10 years, equates to 0.4–0.9 

per cent of the annual city GDP. However, the savings generated in the form of reduced energy 

bills would be equivalent to between 1.7 per cent and 9.5 per cent of the annual city GDP. The 

study also builds the case for replicating similar investments in cities globally, which could 

generate cumulative reductions equivalent to 10–18 per cent of global energy-related greenhouse 

gas emissions in 2025.126 

As demonstrated, the cost of climate action is substantially lower than the benefits and the 

co-benefits that can be gained through climate action. This provides compelling reasons for 

countries in the region to set up regional and subregional efforts to strengthen climate action.  

B.4.1. Solutions to reduce greenhouse gas emissions 

The energy sector remains the largest emitter in Asia and the Pacific, followed by agriculture and 

land use change, such as from rice cultivation and deforestation. Solutions with the largest 

potential impact include transitioning to renewable energy sources for electricity, transport and 

agricultural processes; increasing energy efficiency in industry and buildings; more circular 

models of resource use and improved waste management. These solutions should be 

complemented by a sharp increase in efforts to conserve and restore ecosystems that provide 

vital carbon sinks such as forests threatened by legal and illegal agricultural expansion (palm oil) 

and extractive industries (such as pulp and paper industry, mining), as well as oceans and 

peatlands. 

Technology solutions to enable access to sustainable energy and meet rising energy demand in 

the region, will need to focus on renewable sources of energy. The declining cost of renewable 

energy technologies, such as solar photovoltaics and wind, offers a cost-effective alternative to 

extending networks to outlying and often challenging geographical locations. The required 

growth in renewable energy poses a technical challenge associated with the capacity of existing 

electricity networks – the interconnection of grids can help to expand the balancing areas, enable 

cross-border power supplies and improve energy security. Current initiatives in progress include 

the Lao People’s Democratic Republic-Thailand-Malaysia-Singapore Interconnected Grid and 

the Asia Super Grid. Distributed renewable energy systems can help to reduce greenhouse gas 

emissions and the fiscal burden created by fossil fuel subsidies. Technology choices for access 

                                                           
123 ESCAP, The Economics of Climate Change in the Asia-Pacific Region (ST/ESCAP/2761). 
124 International Renewable Energy Agency, Renewable Capacity Statistics 2017. (Abu Dhabi, 2017). 
125 Energy Transition Pathways for the 2030 Agenda in Asia and the Pacific. 
126 Andy Gouldson and others, “Exploring the economic case for climate action in cities”, Global 

Environmental Change, vol. 35 (November 2015). 
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to clean cooking fuel include biogas digesters, which can also improve agricultural productivity, 

liquefied petroleum gas stoves, and more energy efficient improved biomass cookstoves.127 

Improvements in energy efficiency to lower final energy consumption can help to increase the 

share of renewable energy – if the energy intensity is reduced by an additional 25 per cent by 

2030, the share of renewable energy may increase by a further 7 per cent assuming no additional 

investment in renewable energy.128 

The International Renewable Energy Agency estimates that doubling renewable energy globally 

could save up to US$ 4.2 trillion per year, which is 15 times the investment required in renewable 

energy.129 Investments in renewable energy and clean efficient energy solutions can include 

market mechanisms, such as feed-in tariffs, to stimulate green markets. Public-private 

partnerships in energy infrastructure projects, such as the “build-operate-transfer” model, can 

reduce investment risks and incentivize private investment. Countries such as Thailand are 

working with energy services companies through revolving funds to assist the diffusion of 

renewable energy. A long-term vision for developing a regional emission trading market is a key 

avenue worth exploring – a carbon tax of US$25.7 per ton of carbon dioxide emissions, together 

with savings from phasing out fossil fuel subsidies, could be sufficient to meet the entire 

investment needed for renewable energy. 

Sustainable waste management in the face of rapid urbanization is a central entry point for 

reduction of greenhouse gases. An analysis of the nationally determined contributions 

communicated to the United Nations Framework Convention on Climate Change shows that 32 

member States and two associate members of ESCAP prioritize accounting for national waste-

related emissions. Of these, 24 member States and two associate members have mentioned 

specific planned or ongoing actions, such as existing national programmes or planned strategies 

to reduce waste sector emissions. Ongoing actions include: waste minimization; improved solid 

waste management; waste-to-energy conversion; and waste-to-resource recovery for mitigating 

greenhouse gas emissions and building low-carbon climate resilient societies. 

Safeguarding ecosystems and biodiversity is a strategic way of both (i) mitigating climate change 

–by using ecosystem services to reduce greenhouse gas emissions and enhance carbon sinks– 

and (ii) strengthening adaptation –by conserving ecosystem services that are vital to prosperity 

and well-being and reducing the impacts of climate change e.g. on coastlines. Nature-based 

solutions to reduce emissions include improved land use and management such as low 

emissions agriculture, agroforestry and ecosystem conservation and restoration.130 Degradation 

of natural ecosystems, on the other hand, has negative impacts on the climate. Degraded 

carbon-rich soils such as peatlands used for agriculture and deforestation of terrestrial forests 

and mangroves release emissions into the atmosphere. 

Marine and coastal ecosystems, including mangroves, seagrass beds and coral reefs, store 10 

times more carbon than continental forests, yet they have long been overlooked. The ocean is 

the largest carbon sink in the world; however, the continued rise in water temperatures and 

ocean acidification through the human-induced rise in emissions –paired with rampant pollution 

and overfishing– is weakening the ocean’s ability to balance the climate and perform critical 

ecosystem services. Urgent action is needed to protect marine and coastal ecosystems that are 

vital to climate change mitigation and adaption and the foundation of sustainable development 

for millions of people in Asia and the Pacific. 

                                                           
127 Energy Transition Pathways for the 2030 Agenda in Asia and the Pacific: Regional Trends Report on 

Energy for Sustainable Development 2018 (United Nations publication, Sales No. E.18.II.F.14). 
128 Ibid. 
129 International Renewable Energy Agency, Roadmap for a Renewable Energy Future: 2016 Edition. (Abu 

Dhabi, 2016). 
130 Johan Rockström and Tristan D. Tyrrell, “Nature-based solutions for better climate resilience: the need 

to scale up ambition and action”, Expert Perspective for the NDC Partnership (April 2017). 
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B.4.1. Solutions to strengthen resilience and adaptation to climate change 

Asia and the Pacific is the most disaster-prone region in the world. Alongside low-carbon 

development strategies, countries need to build their adaptive capacity and resilience to climate 

change impacts. Solutions include early warning systems; risk communication between 

decision-makers and local citizens; sustainable land management and ecosystem management 

and restoration: improvements in water supply, sanitation, irrigation and drainage systems; 

climate-proofing of infrastructure and strengthening of coastlines; development and enforcement 

of building codes; and better education and awareness.131 

The destructive Indian Ocean tsunami that occurred in December 2004 showed the need for an 

effective regional disaster preparedness mechanism in the Indian Ocean and South-East Asia. 

The ESCAP Trust Fund for Tsunami, Disaster and Climate Preparedness was established in 

2005, originally to support tsunami early warning through a multi-hazard approach. In 2010, the 

scope of the Fund was broadened to include overall disaster and climate preparedness within 

the Fund’s core areas of support. The Fund contributes to narrowing the capacity gaps in the 

region and ensures the development of an integrated regional early warning system.132 

The Pacific has the highest urbanization rate of global small island developing States today (at 

4.3 per cent per year), with 50 per cent of the population, some 7.5 million people, living in 

coastal settlements – half the coral reefs that are already under acute stress from ocean warming 

and acidification are under severe threat by unsustainable coastal development and 

accompanying marine pollution. Vital urban infrastructure and livelihoods are increasingly 

threatened by climate change impacts, with disaster risks fast outpacing resilience. Annual 

economic losses from disasters are expected to cost small island developing States close to 4 

per cent of their gross domestic product. To address these challenges, ESCAP is piloting an 

integrated policy approach for ocean-focused climate-responsive urban development adapted 

to island systems in ‘Ocean Cities’ in the Pacific island States (see B.3.2).  

Preserving the productive base of natural resources and ecosystem services (for example, for 

agricultural productivity) is vital to ensure sustainable development. Strategies for achieving 

resilient agriculture include: developing seed banks and adopting strategies to maintain a wide 

range of species to allow for adaptation to various climates and boosting productivity with stress-

tolerant varieties; adjusting planting dates and expanding water harvesting, storage, and 

conservation; and insurance and social protection schemes for farmers.133 

Ecosystem-based adaptation is a nature-based solution that seeks to harness the potential of 

healthy ecosystems and biodiversity to strengthen social and ecological resilience (see also 

B.3.2). The Pacific Ecosystem-based Adaptation to Climate Change project implemented by the 

Secretariat of the Pacific Regional Environment Programme explores and promotes ecosystem-

based options for adapting to climate change in the Pacific. In Fiji, the Solomon Islands and 

Vanuatu, the initiative aims to integrate these solutions into development, climate change 

adaptation responses, and natural resource management policy and planning processes, 

building on ecosystem and socioeconomic resilience analysis and mapping, prioritization and 

demonstration of benefits such as urban and peri-urban agroforestry, and ecosystem-based 

water and sanitation solutions.134 

 

                                                           
131 Leave No One Behind: Disaster Resilience for Sustainable Development – Asia-Pacific Disaster Report 

2017 (United Nations publication, Sales No. E.17.II.F.16.). 
132 See www.unescap.org/disaster-preparedness-fund. 
133 Leave No One Behind: Disaster Resilience for Sustainable Development. 
134 For resources and information, see www.sprep.org/pebacc. 

http://www.unescap.org/disaster-preparedness-fund
http://www.sprep.org/pebacc
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Part C: The value of regional cooperation and the means of 

implementation to accelerate environmental action 

This section presents the support that the ESCAP Environment and Development Division 

provides regionally through knowledge exchange, capacity-building and technical assistance for 

strengthening regional cooperation on environment and development and supporting the 

application of the specific technical solutions in the areas of resource efficiency, circular 

economy, conserving and restoring ecosystems and climate action. 

C.1. Strengthening regional cooperation on environment and development 

Regional cooperation is critical to contextualize and implement environment and development 

policies in a coherent and integrated manner since neither the environment nor markets are 

confined to physical borders or boundaries. The secretariat is supporting regional environment 

partnership initiatives to address shared challenges on environment and development with 

agreed common regional actions, which have originated at Ministerial Conferences on 

Environment and Development.135 Implementation of those initiatives enhanced the capacity of 

regional policymakers from countries with special needs to develop coherent environment and 

development policies. 

Some of these initiatives are: the Kitakyushu Initiative for a Clean Environment, which enabled 

the exchange of good practices between cities; the Seoul Initiative Network on Green Growth, 

which built capacity regarding green growth approaches; the Astana Green Bridge Initiative and 

its Green Bridge Partnership Programme, which established a trust fund supporting community-

managed sanitation and renewable energy in nine small island developing States. 

The Seventh Ministerial Conference on Environment and Development was pivotal for enhancing 

the environmental dimension of sustainable development and driving for a stronger convergence 

with efforts to implement the 2030 Agenda. At the request of member States, the Ministerial 

Conference was organized jointly by ESCAP and the United Nations Environment Programme 

as an integral component of the first Asia-Pacific Ministerial Summit on the Environment and was 

held in Bangkok in September 2017. The Ministerial Summit focused on addressing the linkages 

between resource efficiency and pollution reduction in Asia and the Pacific, under the theme 

“Towards a resource efficient and pollution free Asia-Pacific”. 

The Ministerial Declaration on Environment and Development for Asia and the Pacific highlighted 

the need for strengthened regional cooperation to address environmental challenges and 

identified specific areas of work as well as areas for which the secretariat should provide support. 

The secretariat continues to foster subregional cooperation to advance regional and regional 

initiatives that are sponsored by member States and promote coherent policies for 

environmentally sustainable development. The secretariat supports the Association of Southeast 

Asian Nations (ASEAN)-United Nations Environment and Climate Change Action Plan through 

the Regional Coordination Mechanism and its Thematic Working Group on Resource Efficient 

Growth to identify synergies in the delivery of United Nations and ASEAN activities to support 

the implementation of the Action Plan. 

In North-East Asia and Central Asia, through the Subregional Programme for Environmental 

Cooperation, the secretariat supported implementation of actions addressing air pollution, 

desertification and land degradation, and promoting ecosystem conservation, marine protected 

areas and low carbon cities. The Programme strengthened the science-based, policy-oriented 

cooperation on transboundary and emerging environmental issues engaging wider stakeholders. 

                                                           
135 The Ministerial Conference on Environment and Development in Asia and the Pacific has been 

convened at five-year intervals over the past 30 years. 
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To promote evidence-based decision-making on natural resources management, the secretariat 

provides continuous training and capacity-building on environment statistics, notably through 

the System of Environmental-Economic Accounting with noticeable success in the small island 

developing States in partnership with the Secretariat of the Pacific Regional Environment 

Programme. 

Addressing shared vulnerabilities and the transboundary nature of disaster risks through early 

warning in the region is the ESCAP Multi-Donor Trust Fund for Tsunami, Disaster and Climate 

Preparedness in Indian Ocean and Southeast Asian Countries, which has contributed to 

establishing the Regional Integrated Multi-Hazard Early Warning System for Africa and Asia.136 

Through regional coordination, the Trust Fund reduced the total cost of establishing and 

maintaining early warning systems, especially in countries with elevated disaster risks. 

Capitalizing on new innovations in frontier technology for multi-hazard risk assessment, the 

secretariat is facilitating development of second-generation early warning products such as 

impact-based forecasting and risk-informed early warning to build countries’ climate resilience. 

Building on the above efforts, the region has an opportunity to realize environmental co-benefits 

and deepen partnerships to mainstream environmental solutions. By leveraging cooperation, the 

region can scale up efforts to increase resource efficiency, promote circular economy 

approaches, implement nature-based solutions for ecosystems conservation and restoration 

and strengthen climate action, resulting in more sustainable management of finite natural 

resources, restored and rehabilitated valuable ecosystems and effective delivery of climate 

targets. 

C.2. Utilizing the 2030 Agenda means of implementation for environmental action 

This subsection presents ESCAP’s efforts to support member States to harness the means of 

implementation in line with the 2030 Agenda for Sustainable Development137 to achieve progress 

for environmental action. 

C.2.1. Partnerships 

Given the multiple actors involved in the management of natural resources and ecosystems as 

well as in areas such as sustainable urban development and climate action, multi-stakeholder 

partnerships will be pivotal for achieving environment-related Sustainable Development Goals 

and targets. The ESCAP Guidelines for Multi-stakeholder Partnerships to Implement the 2030 
Agenda in Asia and the Pacific138 have highlighted how partnerships can provide multi-actor and 

integrated solutions required by the scope and nature of the Sustainable Development Goals; 

can create value for the organizations, communities and individuals involved; can maximize 

representation, democratic processes and responsibilities; and can promote a broader 

operationalization of public goods through open decision-making processes. The Commission’s 

work has also identified certain elements that can help ensure a successful partnership: strong 

social capital, ownership and commitment; and collaborative decision-making processes. 

                                                           
136  The Regional Integrated Multi-hazard Early Warning System for Africa and Asia is an intergovernmental 

institution that provides cost-effective access to multi-hazard early warning systems, products and 

services. 
137 The 2030 Agenda for Sustainable Development outlines means of implementation for the Sustainable 

Development Goals under Goal 17, see: 

https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustai

nable%20Development%20web.pdf  
138 United Nations University Institute for the Advanced Study of Sustainability and ESCAP, Partnering for 

Sustainable Development. Guidelines for Multi-stakeholder Partnerships to Implement the 2030 
Agenda in Asia and the Pacific (Tokyo and Bangkok, 2018). 

https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
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C.2.2. Promoting integration and policy coherence 

The ESCAP Environment and Development Division promotes the development of integrated 

environmental policies that take into account the potential interlinkages and trade-offs between 

different sectors of the environmental but also other development aspects. For example, any 

water-related policy would need to take into account the synergies and trade-offs with the energy 

and food sectors as well as with climate change and disaster risk reduction strategies. 

To this effect, the Division has developed a new methodology for integrated approaches for 

planning for the Sustainable Development Goals, focusing on Sustainable Development Goal 6 

on water and sanitation.139 The publication highlights how a systems thinking approach can be 

used to develop strategies and plans for the integrated and holistic implementation of the 

2030 Agenda, focusing on the example of Sustainable Development Goal 6 on water and 

sanitation and its linkages and relationship with the other Sustainable Development Goals. The 

comprehensive methodology assists policymakers in: (a) reviewing existing institutional 

architecture and mandates to determine their relationship with the 17 Sustainable Development 

Goals; (b) assessing the impacts of policies and identifying effective policy interventions 

(leverage points) for impactful investment and use of scarce resources; and (c) stakeholder 

mapping and engagement in collectively developing the aspirational qualitative vision for societal 

change. Pilot projects to apply this methodology and support the implementation of the 

Sustainable Development Goals have been undertaken in Fiji, Sri Lanka and Tajikistan. 

The key focus area for ESCAP in promoting policy coherence for climate action has been on 

harmonizing the Sendai Framework for Disaster Risk Reduction and Sustainable Development 

Goal 13 on climate action. The newly established Asia-Pacific Disaster Resilience Network, 

supported by a regional hub of knowledge and innovation as well as multi-hazard early warning 

system platform, serves as an institutional mechanism to sustain the momentum of policy 

coherence. ESCAP issues reports in specific thematic areas related to climate resilience. For 

example, the report entitled Sand and Dust Storms in Asia and the Pacific, issued in 2018, 

provides evidence on how climate change is inducing deep uncertainties in the frequency and 

characteristics of hazards, which makes traditional risk analysis insufficient. Future research will 

focus on developing new methods of dynamic risk analysis to address these deep uncertainties, 

resilient infrastructure and frontier technology applications, whilst ensuring peoples’ 

empowerment, inclusiveness and equality. 

C.2.3. Data, statistics and assessments for Sustainable Development Goal 14 

To support countries with tracking progress towards Sustainable Development Goal 14 and its 

targets, ESCAP proposes supporting existing national processes through “ocean accounts 

partnerships” that will include assessing the needs of countries for implementing Sustainable 

Development Goal 14 and other national priorities, implementation of the tool to accelerate 

achievement of Sustainable Development Goal 14 and establishing a national ocean accounts 

platform that integrates existing statistics conceptually and spatially in line with Sustainable 

Development Goal 14-related national priorities. 

ESCAP is also developing a methodology to expedite the implementation rate of Sustainable 

Development Goal 14. The methodology supports the understanding of possible trade-offs as 

well as synergistic relations between Sustainable Development Goal 14 and other Sustainable 

Development Goals to position effective policies for the ocean to create further co-benefits and 

prosperity for people and the planet. 

                                                           
139 ESCAP, Integrated Approaches for Sustainable Development Goals Planning: The Case of Goal 6 on 

Water and Sanitation (ST/ESCAP/2778). 
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C.2.4. Financing environment-related Sustainable Development Goals 

Many opportunities exist for revisiting the current economic development incentives at the 

national and subnational levels, including at municipality levels, to support sustainable use of 

natural resources and to steer economic growth towards environmentally sustainable and 

socially inclusive pathways. The following are a few specific examples of ESCAP activities that 

support member States on financing for the environment in the areas of water, sustainable urban 

development and climate action. 

ESCAP has produced analytical work to support the promotion of policies for financing water-

related Sustainable Development Goals. A recently published working paper140 identifies specific 

policy measures that can enable the financing of water-related Sustainable Development Goals 

through increasing the cost recovery of water service providers and engaging with commercial 

lenders and the private sector. This will assist in implementing impact investment approaches 

from public and private sources; correcting/enhancing the sustainable business model of water 

service providers; and selecting financial instruments and arrangements that are aligned with 

environmental objectives and that use ecosystem-based approaches. 

The Commission issued a document at its seventy-fourth session on innovations in municipal 

financing.141 The document draws on experience from developed and developing countries in 

raising private debt and equity for financing urban infrastructure and identifies appropriate policy 

actions for a typology of financing situations in the Asia-Pacific region. 

ESCAP showed that the total infrastructure investment needed for the region is estimated to 

reach US$22.6 trillion over 15 years (from 2016 to 2030) in a baseline scenario, and the annual 

financing gap is estimated at US$226 billion. The analysis for selected Asia-Pacific countries 

over a five-year period from 2016 to 2020 shows that public sector reforms on tax revenues and 

expenditures can meet approximately 46 per cent of the annual financing gap (US$121 billion 

out of US$262 billion) for investments based on baseline estimates. The result is a 54 per cent 

gap (or US$141 billion) specifically for private sector infrastructure finance instruments, including 

debt capital, public-private partnerships and land value capture mechanisms.142 

As a follow-up to this work, ESCAP has launched a new partnership with the Asian Development 

Bank to support local governments and member States in the region to identify and implement 

practical solutions for localizing finance. One of the key knowledge outcomes from this 

partnership will be a dedicated focus on this issue as part of a major joint publication entitled 

“The future of Asia-Pacific cities report”, which will be launched at the seventh Asia-Pacific Urban 

Forum in mid-2019. 

Focusing on finance for climate action, ESCAP is assisting four countries – Indonesia, Pakistan, 

the Philippines and Sri Lanka – with developing innovative financial instruments to empower their 

central banks in promoting investments in low-carbon climate-resilient development through 

climate mitigation and adaptation projects. Scoping studies have been developed for the four 

target countries as well as case studies. Two rounds of national consultations on the scoping 

studies and to establish national networks were held. A regional seminar on the peer learning 

and exchange of experiences was held in June 2017. All knowledge products are shared online 

                                                           
140 ESCAP, Enabling Policies for Financing Water-related Sustainable Development Goals 

(ST/ESCAP/2839). 
141 The document (ESCAP/74/12) titled Empowering cities to implement the 2030 Agenda for Sustainable 

Development and the New Urban Agenda: mobilizing municipal finance for sustainable infrastructure 
in the Asia-Pacific region, is available at: 

https://www.unescap.org/commission/74/document/E74_12E.pdf  
142 See ESCAP/74/12. 

https://www.unescap.org/commission/74/document/E74_12E.pdf
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under the climate action thematic area of the Sustainable Development Goal Helpdesk for 

regional knowledge-sharing.143 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                           
143 Visit the SDG Helpdesk at: https://sdghelpdesk.unescap.org 

https://sdghelpdesk.unescap.org/
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Annex 

Annex table 1: Accumulated benefits of quadrupling resource efficiency improvement of domestic 
material consumption in the region until 2030144 

 Asia and 
the Pacific 

East and 
North-

East Asia 

South-
East 
Asia 

South and 
South-

West Asia 

North and 
Central 

Asia 

Pacific 

Total materials saved 
(billions of tons)  

211 92 43 77 23 5 

Cost of materials 
saved (trillions of 
United States dollars) 

98 25 37 63 15 3 

As percentage of the 
annual domestic 
material consumption 
of a megacity* 

151 800 66 300 30 800 55 500 17 000 4 200 

Percentage of foreign 
direct investment 
inflows  

18 165   9 507 36 770 96 330 26 061 6 252 

Potential job 
equivalents (millions)  

419  58 229 857 98 10 

Number of times the 
combined gross 
domestic product of 
least developed 
countries of the region 

320 81 121 206 49 10 

*    Tokyo, as the largest megacity in the region in terms of population, is used as a comparison in this 

table. 

 

Annex table 2: Benefits of a 20 per cent improvement in resource efficiency of domestic material 
consumption145 

 Asia and 
the 

Pacific 

East and 
North-

East Asia 

South-
East Asia 

South 
and 

South-
West Asia 

North and 
Central 

Asia 

Pacific 

Total materials 
saved (billions of 
tons)  

11 7 1 2 .7 .2 

                                                           
144 ESCAP calculations using the Resource Efficiency scenario-building online application, available at 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency. The sum of 

subregional gains can vary significantly from the regional aggregate due to significant disparity in the 

average value of key variables of the region from that of the subregions. 
145 ESCAP calculations using the Resource Efficiency scenario-building online application, available at 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency. The sum of 

subregional gains can vary significantly from the regional aggregate due to significant disparity in the 

average value of key variables of the region from that of the subregions. 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency
https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency
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Cost of materials 
saved (trillions of 
United States 
dollars) 

5.3 1.9 .9 1.8 .4 .1 

Number of times 
annual domestic 
material 
consumption of a 
megacity* 

83 52 7.9 16 5 1.6 

Percentage of 
foreign direct 
investment inflows  

988 745  951 2 760 765 238 

Potential job 
equivalents 
(millions)  

304 59 77 319 37 5 

Number of times 
the combined 
gross domestic 
product of least 
developed 
countries of the 
region 

17.4 6.3 3.1 5.9 1.4 0.4 

*   Tokyo, as the largest megacity in the region in terms of population, is used as a comparison in this 

table. 

 
 

Annex table 3: Potential benefits of improvements to water efficiency in the region146 

 Scenario: 20 per cent improvement in water use efficiency 

 Asia and 
the 

Pacific 

East and 
North-

East 
Asia 

South-East 
Asia 

South and 
South-

West Asia 

North and 
Central 

Asia 

Pacific 

Total water saved 
(billions of m3) 

668 150 356 214 44 5 

Number of times 
the annual water 
demand of 
a megacity* 

298.08 67.17 159.01 95.64  20.01 2.28 

Tons of rice that 
can be produced 
with water saved 
(millions of tons) 

267.23 60.22 142.55 85.74  17.94 2.05 

                                                           
146 ESCAP calculations using the Resource Efficiency scenario-building online application, available at 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency. The sum of 

subregional gains can vary significantly from the regional aggregate due to significant disparity in the 

average value of key variables of the region from that of the subregions. 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency
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Number of people 
that can be fed 
for a year with the 
above quantity of 
rice (billions) 

1.8 0.4 0.9 0.5 0.1 .01 

As percentage of 
water required to 
produce the 
annual electricity 
demand of 
a megacity* 

10 100 2 276 5 388 3 240 678 77 

*   Tokyo, as the largest megacity in the region in terms of population, is used as a comparison in this 

table. 

 
 

Annex table 4: Potential benefits of improvements in energy efficiency in the region147 

 Scenario: 20 per cent improvement in energy efficiency 

 Asia and 
the 

Pacific 

East 
and 

North-
East 
Asia 

South-
East 
Asia 

South 
and 

South-
West 
Asia 

North 
and 

Central 
Asia 

Pacific 

Energy saved total 
(billions of 
megawatt hours) 

     16        9  1.5  3.4     2  0.3 

Cost of energy 
savings (US$ 
trillions) 

    1.7       .8    .2     .3     .2  .04 

Percentage of the 
total energy 
subsidy  

     49      34  138     86     61  136 

Number of times 
the annual energy 
consumption of a 
megacity* 

23.70  13.05 2.20  4.91 2.97 0.50 

Percentage of the 
annual foreign 
direct investments 
inflow 

   322     325   200    588   421    85 

Potential job 
equivalents 
(millions) 

   99       25     16      68     20   1.8 

Averted 
greenhouse gas 
emissions (billions 
of tons) 

      3     2.2    0.2     0.5    0.3   .06 

                                                           
147 ESCAP calculations using the Resource Efficiency scenario-building online application, available at 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency. The sum of 

subregional gains can vary significantly from the regional aggregate due to significant disparity in the 

average value of key variables of the region from that of the subregions. 

https://sdghelpdesk.unescap.org/knowledge-hub/thematic-area/resource-efficiency
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Scenario: Improvement of resource efficiency to that of the regional best performer 

Energy saved 
total (billions of 
megawatt hours) 

   60    34  4.8     11.5 8.4 1.2 

Cost of energy 
savings (US$ 
trillions)  

  6.3   3.2 0.6     1.3    1   .1 

Percentage of the 
total energy 
subsidy  

  180   128 436  293 251 476 

Number of times 
the annual energy 
consumption of a 
megacity  

87 49  6.9 16.6  12.1  1.7 

Percentage of the 
annual foreign 
direct investment 
inflow of a 
country/subregion 

1 181 1 226 629   1 993 1 724 296 

Potential job 
equivalents 
(millions) 

278 97.5 50.9 230.7  84.6  6.2 

Averted 
greenhouse gas 
emissions (billions 
of tons) 

11.1  8.5  0.7       1.8         1.5  0.2 

*   Tokyo, as the largest megacity in the region in terms of population, is used as a comparison in this  

table. 

 


