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All of the
World’s Water

Water is an essential component of life, enabling everything from food
production to electricity generation. Given this ubiquity, it’s surprising
to see how scarce water actually is.

For example, of the Earth’s total freshwater, 69% is trapped in ice and
glaciers, and another 30% is deep within the ground. Lakes and rivers,
which supply most of our freshwater, account for 0.01%.
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WATER'S ROLE

Supply
chains

In 1993, the British geographer John Anthony
Allan coined the term virtual water, introducing
a conceptual way to track the water "hidden"
In everyday products and services.

It reveals that water is deeply embedded
throughout global supply chains, indispensable
to the production, transportation, and
transaction of nearly everything we use.

Source: Burley, H. (2015). The Land and water footprints of everyday products.

Mind your step. Friends of the Earth Trust.

The water footprint of
everyday products

25,024 L.

Green waler Blue waler Grey waler
Collected from Extracted from = Wat ater needed to Leather boots
rainwater groundwater, dilute pollutants

lakes & rivers

12,760 L

Smartphone

Smartphones are
produced with
chemicals and
lubricants, which in
turn create pollutants
that must be diluted
‘with water.

1,430 L

Chocolate
bar

1361
36 - Liter measurements refer to the amount of water
Cup of coffee needed to produce one unit of each product.
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threat of water scarcity is more pronounced in some places than others. According
to the World Resources Institute, 30% of countries will face high or extremely high

Water Scar City levels of water stress by 2050.

Water stress level 2050 projections based on a “business as usual” scenario

&
Mapplng g lObal Due to variations in geography, population density, and economic activity, the

Source: World Resources |nstitute Aqueduct 4.0 (2023)
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VISUALIZING ASIA'S WATER DILEMMA

Among major regions of the world, Asia has the most
people living under water stress by a significant margin.

2000 vs 2050, baseline scenario*

/_\
o Ly
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B Severe water stress
B Medium water stress
B ow water stress

South Asia East Asia Sub-Saharan Developed Latin American Middle East Russian Region
& Pacilic Aflrica Counlries & Caribbean & North Africa & Cenlral Asia
2000 2050 2000 2050 2000 2050 2000 2050 2000 2050 2000 2050 2000 2050
*The baseline scenario assumes that no new policies are introduced.

Source: UN Water (2020)
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within China’s borders, in an area called the leetan'Platéau"
From there, these rivers deliver water to many of the world’s
most populous countries including India, Pakistan, and key
economies in Southeast Asia.

This geographic reality means that each river acts as an
important lifeline for billions of people.
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CONTROLLING THE FLOW

Asia leads
the world
in dam building

Database Number of
observed dams

GRanD . @ .
299

AQUASTAT o

GDAT Humans have been building dams for thousands of years,
with the earliest examples dating back to 3000 BC. In
Asia, this ancient practice has evolved dramatically, with
the region boasting some of the world’s largest and
GeoDAR most complex dam projects ever built.
GOODD

Asia has the most
dams in the world.

region LLUrope South North Asia
‘\ m(.liica Lx merica Population figures as of 2022,

Source: Zhang, A.T., Gu, V.X, Global Dam Tracker: A database of more than 35,000
dams with location, catchment, and attribute information. Sci Data 10, 111 (2023).
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y do we
uild dams?

Irrigation
WATER WITHDRAWALS BY SECTOR KM3/YEAR

Municipalities
4,000

Dams support food
production by storing

and distributing water
to agricultural lands.,

3,000

2,000

1,000

0
1900

2000

1920 1940 1960 1980

Source: UN Water (2023)

Dams can be built for many purposes, ultimately allowing countries to assert greater control over
their water resources. However, permanently altering the flow of rivers can introduce
environmental and geopolitical implications, especially in a region as intertwined as Asia.

Electricity Generation
ELECTRICITY SOURCE BY FUEL 2022

Hydropower is the world's leading
source of clean energy.

15%
Hydroelectric

9%

Nuclear

2020

Source: Statistical Review of World Energy (2023)

Flood Control & Water Storage

THE IMPACT OF TURKEY'S ATATURK DAM 1992
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WATER SECURITY IN

Asia’s biggest economy

As the third-largest country by area, China has a diverse
landscape with an uneven distribution of water.

Southern China experiences intense rainfalls and flooding,
while northern China—the center of the nation's agricultural
activities—struggles from frequent droughts.

China’s water withdrawals by sector

1980 ch 2000 2020

narnge

Industrial

+149%
-10%

- )
Agricultural 3 J ] 3%

-5%

Source: UN FAO
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Total water resources by province

0 billion m?# =200 billion m3

Northern China is home to half
the country's population, but only
one-fifth of water resources.

Source: World Resources Institute (2020), The Diplomat (2022)
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UNILATERAL POLICY

@ ' &
na S ve Or With water becoming scarcer, Chinese policymakers have chosen to treat

water as a sovereign asset, rather than one that should be shared equally
self-sufficiency &

t While inequitable to neighboring countries, this policy ensures that China
‘ ‘ a er SO ‘ erelgll has enough water to support the needs of its enormous economy.

Renewable internal freshwater resources per capita cubic meters

10,000

/7,500

Water resources are becoming scarcer across

fhe entire region, highlighting the need for Total decreases a a / 0

increased cooperation among nations. _ _
Average across

2 500 East Asia & Pacific

1570 1980 1990 2000 2010 2020

Renewable internal freshwater resources refer to river flows and groundwater from rainfall within a country. Source: World Bank (2020)
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]_l dr r Evidence of China’s unilateral approach can be seen through its heavy investment in
’ OpO ‘ " e hydroelectric dams, many of which are built on transboundary rivers like the Mekong.
A CORNERSTONE OF CHINA"’S

DECARBONIZATION EFFORTS

The Hinrich-IMD Sustainable Trade Index measures a
country’s readiness and capacity to participate in
the international trading system In a manner that

supports the long-term goals of economic
growth, environmental protection,
and societal development.

o < % According to the Sustainable Trade SR A S
g <. : - ‘ > T
O e Ye °© Index, China has had middling success » F o

) : Source: Hinrich

in reducing fossil fuel reliance. Foundation, IMD (2023)
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Although China is already the world's largest producer 7,822 Qil

of hydropower, fossil fuels still represent the majority
of its overall energy mix.

China’s energy consumption by source (TWh)

Source: Energy Institute Statistical Review of World Energy (2023)

24,560 Coal

1970

Share of global hydropower generation source 4 (2022) 3757 Gas

13%

China Rest of Asla 7
3,39/ Hydropowel

1,115 Solar

With additional dams planned for the future, it is
= 30 Biofuels

more important than ever to shed light on the impact
that these structures have on downstream nations.
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Planned dams
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The Mekong is the world’s 12th longest = Vielnam
river spanning over 4,000 km. Originating in . llilllilllll san voom;
the Tibetan Plateau, it runs through

southern China and into Myanmar, Laos, PHU NGoY ])

Thailand, Cambodia, and Vietnam. _
TUI"-.IG TRENG

Between 1993 and 2019, China has built 11 ot SAMBOR

mega dams along its section of the

Mekong, for a combined water storage

capacity of 48 trillion liters. Cambodia
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This chart shows how
China’s dams are regularly
compromising flow rates
in the Lower Mekona:

During dry seasons, China
releases water to produce
hydropower, resulting in higher
than normal flows.

During wet seasons, the dams
restrict water to build up
reserves, resulting in
below-expected flows.

Expected vs. actual river flows as measured in Chiang Saen, Thailand

7,500 | '
RWE:: ﬂ;vj | The completion of

A | the Nuozhadu Dam,
| China's largest on the
| Mekong, has greatly
| increased the country's
| ability to restrict flows.
|
|
|
I A
|

5,000 i |'
; | The 2019 drought season
| was greatly exacerbated
| by China’s dams.
l >

|I.
| +‘
2,500 | I ' -
| |
[ \ : ' :
— [ |
' | River flows in the
| summer of 2014 were
I reduced by roughly 50%.
0 !
2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: Mekong Dam Monitor; Mekong River Commission (Accessed via The Stimson Center)



hinrich foundation THE HINRICH-IMD SUSTAINABLE TRADE INDEX 2023 VISUALIZING ASIA'S WATER DILEMMA 19

advaneing sustalsable global trade

Erratic changes in the Mekong’s water levels have Droughts aren’t the only concern, though.
OwnStre am had crippling effects on many of Asia’s biggest rice Recent satellite data has shown that dams
exporters. According to the Stimson Center, 8 of the along the Mekong are withholding
I t last 10 major droughts in the lower Mekong basin have  nutrient-rich sediments that are
mp ac occurred since China’s first dam began construction. essential for soil fertility.
@ China | O Laos . @ Thailand ' @ Cambodia ' @ Vietnam River Delta Majority of sediment is able to travel

| | | | | freely down the river to the delta

1 dot = 1 million tonnes
of sediment
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| million tonnes
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| 47
. million tonnes
I

If sediment levels continue to fall,
Asia's §10.5 billion rice market could
collapse, impacting the food security
of hundreds of millions of people.

<5
| | | | . million tonnes
Source: Reuters (Dec 2022) : , : , ,
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O

@
I O Ol(ln "If the wars of this century were fought
over oil, the wars of the next century

will be fought over water—unless we
e a change our approach to managing this
precious and vilal resource."

Dr Ismail Serageldin, former Vice President of the World Bank (1995)
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The water wars heat up

The Mekong Is not the only transboundary river in Asia experiencing
challenges. Another is the Brahmaputra, which provides 30% of
India’s freshwater resources, and 70% for Bangladesh.

China is building over 20 dams along its section of this river, with
the most concerning being a 60-gigawatt mega dam just 30 km
from India’s borders. For reference, China’s Three Gorges Dam is
currently the world’s largest with a capacity of 22.5-gigawatts.

22.5 GW

Three Gorges Dam

In response, India is planning several of its own dams,
including a potential 10-gigawatt dam in the
northeastern state of Arunachal Pradesh.

Py n ey
'-__||=..-

Source: Nikkei Asia (2023), Al Jazeera (2020)

Climate change puts Asia on thin ice

The effects of climate change are adding even more pressure to
this delicate situation. According to the International Centre for
Integrated Mountain Development, glaciers in the Tibetan Plateau
will shrink by 30% to 40% by 2100, not only exacerbating water
scarcity, but also fueling geopolitical disputes between nations.

According to a 2019 study published by Nature, meltwater from
these glaciers protects 800 million people against water stress.

Source: Mikkei Asia (2023), Pritchard, H.D. Asia’s shrinking glaciers protect large
populations from drought stress. Nature 569, 649-654 (2019)
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About Us
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() VISUAL CAPITALIST

The Hinrich Foundation is a unique Asia-based philanthropic Visual Capitalist is one of the fastest growing online publishers in
organization that works to advance mutually beneficial and the world, with an audience of approximately 120 million readers.
sustainable global trade. It supports original research and education Their mission is to simplify complex data to help people become

programs that build understanding and leadership in global trade. more knowledgeable about the things that matter.

( : Suétainable Trade

Index 2023

The Hinrich-IMD Sustainable Trade Index (STI) measures
the capacity of 30 major global economies to participate
effectively and sustainably in trade. The 2023 Index points
to the rising fragmentation of the global trade landscape.

Download the STl 2023 resources
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