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Global Water Resources 
Will we have Enough!!! 
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Huge needs 
• Water-related disease kills 1 child every 8! 
• 50% of people LDCs suffer from water-related diseases  
• 50% of population lacks adequate sanitation  
• 1 billion people without safe water,  
• 2  billion w/o sanitation,  
• 4 billion w/o sewage treatment 
• contaminated water  

– causes 80% of developing world diseases  
– has pushed 20% of freshwater fish species to the edge of extinction 

• Existing systems are run-down 
• We need to provide sanitation for 1.2 millions and water for 600,000 

additional persons/week for 15 years to meet MDG 
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Since 1900 global population has tripled 
Water use has increased 6 times 
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Per capita consumption of 
water/day 

Continent/Region Liter/day 
Africa 70 
South America 183 
Asia 226 
Central America 231 
Israel 240 
Europe 337 
USA 556 
(Australia/NZ) 601 

)www.worldwater.org)  (2009-2008Source FAO Statistics ( 

http://www.worldwater.org/
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Domestic, Agriculture. Industrial consumption of water (m3/per capita/yr)  
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Water Footprint in Agriculture 
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No money 

– Fiscal constraints 
– Official aid stagnant (< $3bn/yr, WB $1bn) 
– Public utilities unable to self-finance or to 

carry debt 
– Private investment: a relative trickle so far 
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Water Wars 
 

• “Population growth will make the problem worse. 
So will climate change. As the global economy 
grows, so will its thirst. Many more conflicts lie just 
over the horizon,” 

• “This is not an issue of rich or poor, north or 
south,” he said, pointing to examples of water 
problems in China, the United States, Spain, India, 
Pakistan, Bangladesh and the Republic of Korea. 
“All regions are experiencing the problem.”  

(Mr. Ban Ki-moon, the UN Secretary-General (World Economic Forum, Davos, January 2008)  



Water Tariffs 
Economic value of Water 

The Economic Value 
of Water  

http://uk.reuters.com/article/worldNews/idUKPEK31252220090227


From Dr. Rick hardiman, Truman centre for Peace HUJI 
126 

% water use Agriculture, Industry Domestic 
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Indicative Water Pricing Comparisons in Europe 
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Pricing water 

• Different water prices for:  
– Administrative Use 
– Domestic Use 
– Industrial Use 
– Business/service use 
– Special use (e.g. health clubs/spas)  
– Agricultural Use 

• Considerations 
– Local situation (water availability and needs) 
– Socio-economic considerations (consider poor 

population)  
– Income difference (haves and have-not) 
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Factors affecting industry water 
tariffs 

• Low tariffs encourage local industrial investment 
• Low tariffs provide market competition (local 

and national) 
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Economic Value of Water  
E.g. Hai River (most polluted water source in China)  

 
Drinking water production cost 0.75 USD/m3  
– Average Economic Value: 6 USD/m3  
– Industry 30.5 USD/m3 
– Construction 26.5 USD/m3 
– Agriculture 1-2 USD/m3)  

• Rice: 0.2 USD/m3 
• Vegetables: 1.8 USD/m3 
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Agricultural tariffs  

– Tariff very low, (0.1 USD/m3) 
– based on area not volume,  
– difficult to collect 
– Socio-economic implications 
– Water pollution – fertiliser efficiency 
– Reliability of supply 
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Percentile of the Cost 
of Water 

Depth of Water 
(m) 

Average Cost of Water 
(CNY/m3) 

Water Use 
(m3/ha) 

Wheat 
1. Average 31 0.24 4,608 
2. 0-25% 14 0.08 6,433 
3. 26-50% 21 0.20 5,285 
4. 51-75% 52 0.30 2,934 
5. 76-100% 53 0.56 2,154 

Maize 
1. Average 34 0.24 2,019 
2. 0-25% 20 0.06 2,255 
3. 26-50% 34 0.16 2,094 
4. 51-75% 57 0.26 1,463 
5. 76-100% 68 0.52 1,119 

Cotton 
1. Average 51 0.29 1,241 
2. 0-25% 41 0.14 2,322 
3. 26-50% 46 0.23 931 
4. 51-75% 47 0.33 994 
5. 76-100% 108 0.51 978 

Agricultural Tariff  – What happens if  it increases? 

Source: Huang et.al 2007 
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Impact of higher water prices on crop production 
 

Source: Huang et.al 2007)  
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Amount Paid for Water and Willingness to Pay for Irrigation of Wheat 
 

Source: Huang, Q., S. Rozelle, and R. Howitt, J. Wang J and J. Huang, 2007. Irrigation Water Pricing in China, University of California, Davis, Working Paper. 
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Volumetric vs. Area based water measurement 

•Volumetric at  Main/lateral Canals 
 

 
•Area based at sub-lateral and below 
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Irrigation efficiency 

Irrigation efficiency = 0.35-0.40 

Irrigation efficiency = 0.7-0.9 
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Agricultural Water Coupons and 
the Market Economy 

• Allocation of fixed volume of water to Water User 
Associations and it members  (farmers) 

• Sell accordingly to Market price like stock exchange 
• Funds channelled through bank 
• Problem – will it create a desert? 
 

 
 

http://images.google.com/imgres?imgurl=http://www.lifelongmemories.com.au/onlinestore/images/G Voucher.jpg&imgrefurl=http://www.lifelongmemories.com.au/onlinestore/index.php?cPath=68&main_page=index&usg=__ieVG9SLvtTmL526K4dTHKdfKe5U=&h=286&w=450&sz=41&hl=iw&start=4&um=1&tbnid=WjJmHQnXwwr38M:&tbnh=81&tbnw=127&prev=/images?q=voucher&ndsp=20&hl=iw&rls=com.microsoft:he:IE-SearchBox&rlz=1I7GGLR&sa=N&um=1
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Domestic Water Tariffs: 
Main issues 
• Water and waste water tariffs still too low  

– Water price varies by county/municipality 70% of counties less than 0.2 
USD/m3 

– 66% of water supply companies make a loss (2 million USD) 

• Companies unable to make a profit 
• Companies semi-government: accounts do not 

consider: amortization, salaries, depreciation of 
equipment, land costs, power costs,    

• Cannot increase price because of income disparity 
• Default of payment by poorer counties 
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Domestic water and waste water 
tariffs vs. Income 

• ADB/WB 
estimates tariff 
maximum is 3-
5% of household 
income 

• In Israel about 
2% of income 
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Percentage of income spent on domestic water supply 
+wastewater treatment for poor and average income households 
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Tariffs and subsidies 
(Chongqing) 

• Poor Family (100 USD/month) consume  
8 m3/month, receive subsidy 5 USD/month; 
• Rich Family (1000 USD/month) consume  
30 m3/month, receive subsidy 30 USD/month; 
• Public spent more on bottled water than on water 

fee  due to concerns of water quality 
• Chongqing Water tariffs and the haves and have-

nots 
– Unemployment 4-5% 
– Poor (under 80 USD/month) 28%  
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Tiered Domestic water 
pricing/household 

• 1st block: 25 m3 = 
0.2 USD/m3*  

• 2nd block: 26-35 m3 
= 0.3 USD/m3 

• 3rd block: ≥ 35 m3 
= 0.4 USD/m3 

*based on 40 l/person/day 
WHO 

 
 

• 1st block: 8.5 m3/mth 
1.5 USD/m3  

• 2nd block: 9-18 
m3/mth = 2.5 
USD/m3 

• + fine 

 
 
 

Lijiang     Israel 
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No money 

– Fiscal constraints 
– Official aid stagnant (< $3bn/yr, WB $1bn) 
– Public utilities unable to self-finance or to 

carry debt 
– Private investment: a relative trickle so far 
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Foreign Investment in Water supply and waste 
water treatment  

 
– Caution of foreign companies managing water resources 
– BOT (Build Operate and Transfer, 20 years 
– No guarantee of collecting fees hence contract with 

municipality 
– Contract for Water Supply +piping network (every 1% 

leakage reduced = 1% profit) 
– Main interest in large cities not in rural poor 
– Will not invest in 3rd tier cities 
– Investment slow due to: 

•  (i) poor returns (tariff collection,  
• (ii) respect of contract agreement 
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Privatisation of the water sector 
and Policy Considerations 

• Access of public utilities to foreign companies 
• Market-oriented  

– Reasonable price 
– Reasonable profit 

• Privatization (Foreign and local investment) 
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Industrial water Tariffs  
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Domestic Wastewater 
Total Domestic Water Charge
Industrial Water 

Industrial: 0.7-0.35 USD/m3 
Domestic: 0.3-0.15 USD/m3 
Agricultural: 0.01 USD/m3 
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Industrial  Production vs. Pollution – Shaanxi Province (2003)  
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Major water consumers: metallurgy, timber processing, 
paper and pulp, petroleum and chemical industries. 

The value of  water !!  
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Cost of Treatment for recycling 

 

Cost of  treatment: 0.3-0.6 USD/m3 
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Water Entitlements and 
Trading WET (Australia) 
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Water Entitlements and Trading 
WET 

• Water rights are allocated to Administrative Areas 
(AAs) 

• Certain amount of water must be reserved for 
‘Environmental Flow’ 

• Issue Water Extraction Permit 
• Remaining water volume can be used or sold to other  

AAs   
• Funds collected can be used to invest in upgrading  

water distribution system e.g. irrigation, pollution 
etc and therefore save on water 

• Hence agric./household/industry will not suffer 
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Availability for trade = Total volume of flow – 
Environmental flow – AA water demand 
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Environmental Flow 
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Environmental flow (40%) 

Maintaining basic river function: 
• drying-up,  
• water for self-purification, 
• flushing sediments 
• survival of aquatic species 
• flow to lakes and wetlands 
• flow at river mouth (includes water demand for 

flushing, sediment, protect harbour, diluting salt water 
and preventing tide, protecting species at river month. 
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Groundwater 
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Dams 
The Good,  

the Bad  
and the Ugly 
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Let’s Dam the Mekong 
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Miaohe village – leaving home 
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So… what to do?? 

• Use combination of policy, economics and 
technology 
– Agriculture – increase efficiency 
– Industry – reduce pollution 
– Use water tariffs and private enterprise 

• Desalination?? 
 
 


	Will we have Enough!!!
	Slide Number 2
	Slide Number 5
	Slide Number 7
	Slide Number 8
	Huge needs
	Slide Number 11
	Since 1900 global population has tripled�Water use has increased 6 times
	Slide Number 16
	Slide Number 17
	Per capita consumption of water/day
	Domestic, Agriculture. Industrial consumption of water (m3/per capita/yr) 
	Water Footprint in Agriculture
	No money
	Water Wars�
	Water Tariffs
	% water use Agriculture, Industry Domestic
	Indicative Water Pricing Comparisons in Europe
	Pricing water
	Factors affecting industry water tariffs
	Economic Value of Water �E.g. Hai River (most polluted water source in China) �
	Agricultural tariffs 
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Agricultural Water Coupons and the Market Economy
	Domestic Water Tariffs:�Main issues
	Domestic water and waste water tariffs vs. Income
	Percentage of income spent on domestic water supply +wastewater treatment for poor and average income households
	Tariffs and subsidies (Chongqing)
	Tiered Domestic water pricing/household
	No money
	Foreign Investment in Water supply and waste water treatment �
	Privatisation of the water sector and Policy Considerations
	Industrial water Tariffs 
	Industrial  Production vs. Pollution – Shaanxi Province (2003) 
	Cost of Treatment for recycling
	Water Entitlements and Trading WET (Australia)
	Water Entitlements and Trading WET
	Availability for trade = Total volume of flow – Environmental flow – AA water demand
	Slide Number 53
	Environmental Flow
	Environmental flow (40%)
	Slide Number 56
	Groundwater
	Dams�The Good, �the Bad �and the Ugly
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Miaohe village – leaving home
	Slide Number 65
	So… what to do??

