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Freshwater 
ecosystems occupy 
less than 1% of the 
earth’s surface...  

… Yet, they are home 
to 10% of the world’s 
wildlife (126,000 
species) 



Freshwater 
ecosystems occupy 
less than 1% of the 
earth’s surface...  

… Yet, they are home 
to 10% of the world’s 
wildlife (126,000 
species) • High levels of endemism due to 

habitat isolation and niche 
specialisation.

• Many unidentified species, many 
poorly known species

• Shifting baseline: we are loosing 
wildlife before it is identified

• 70 mammal species

• 566 bird species

• 263 turtle species

• 24 crocodiles, alligators, caiman & 
gharial species

• 15,000 fish species

• 4,117 amphibian species

• 5,700 dragonflies & damselflies 
species

• 640 crayfish species

• 1,300 crab species



Freshwater ecosystems under increasing threats
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Inland Fisheries – a blind spot gaining attention



Sand 

Mining & 

Rivers

• Up to 50 billion tonnes of sand & gravel extracted 

each year – largest extractive industry in the world

• 2/3rds used for construction

• 30,000 tonnes of sand for 1km of road

• Extraction increasing & rivers are preferred source

• China consumed more sand 2011-2013 than US 

in entire 20th century



• 6 -17% increase in water consumption 

• 7 -155% pasture land

• 6 - 59% crop land



Economics for Water and Rivers





Risky Business?

The World Economic Forum’s annual risk report ranks 

water crises as #1 global risk in terms of impact.



MATERIALITY
$ 6.4 billion

$ 24 million

$1 billion

Risky Business?



Major risk:

• 23% cited drought 

• 55% cited flooding

• $bn’s projects on hold

Risky Business?



Finance and Economics 



Finance & Economics – what the banks are saying?

Citi ‘Water Worries: Climatic Consequences’

Credit Suisse ‘Water: The Paramount Megatrend of our Time’

Citi ‘The Growing Impact of Water Scarcity on Mining’

HSBC ‘GDP will be ‘severely hampered by water scarcity’

‘Watching water: A guide to evaluating risks in a thirsty world’

Goldman Sachs ‘Water could be a constraint on growth’

Morgan Stanley ‘Water: The Perfect Storm’

Standard 
Chartered

‘Water – The Real Liquidity Crisis’

Merrill Lynch ‘Water scarcity a bigger problem than assumed’

JP Morgan



What’s coming? Energy disruption

Rapid decline in newly 
installed capacity ...



… with the exception 
of pumped 

storage plants

What’s coming? Energy disruption



Energy auctions 

Results of 2017 auctions:

• Brazil: hydro 11.5 MW out 
of a total 674.5 MW

• Argentina: hydro 20.8 MW 
out of a total 1,408.7 MW

• México: no hydro out of a 
total 2.7 GW

• Chile: no hydro out of a total 
2,200 GWh



What’s coming? Sediment and adaptation

Deltas - home to 1 billion people and 10+ mega 

cities in Asia

• 40% of Chinese GDP is generated in Yangtze 

Delta

• Vietnam is leading rice exporter because 

of the Mekong Delta

• 40% of Myanmar’s population lives in the 

Irrawaddy Delta

• 75% of people in the Indus Delta depend on 

the fishing industry

• The Ganges-Brahmaputra is the largest and 

most densely populated delta in the world



What’s coming? – 4IR

• Water data – more publicly available
• Info from satellites and drones

• NASA layers and entrepreneurs

• Cloud based computing
• Sharing of data

• Wifi linkage

• Smartphone sensors
• Citizen science, eDNA

• Corporate transparency
• Greater focus on risk and opportunity

• Blockchain verification



What’s coming? - Valuing Rivers

• 2 billion people rely directly on rivers 

for their drinking water

• 500 million people live on deltas that can 

only be sustained by sediment from rivers

• 25 per cent of the world’s food production 

depends on irrigation from rivers

• At least 12 million tonnes of freshwater fish 

are caught each year, providing food and 

livelihoods for tens of millions of people.



What’s coming? - Valuing Rivers

• 2 billion people rely directly on rivers 

for their drinking water

• 500 million people live on deltas that can 

onlybe sustained by sediment from rivers

• 25 per cent of the world’s food production 

depends on irrigation from rivers

• At least 12 million tonnes of freshwater fish 

are caught each year, providing food and 

livelihoods for tens of millions of people.

1. Measure
• Emergence of new tools and trends

2. Value
• Get out of the ‘water bubble’

3. Understand Trade-offs
• Employ different models

4. Influence Governance
• Not just government – corporations, 

finance, civil society
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