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Water – 21st Century challenges  

 All human activities – and life itself – depend on water. 
 

 Population growth, urbanization, climate change affect water and  
threaten its sustainability:   

 

 Can we manage water sensibly, with regard for the welfare of future 
generations and other species?  

 

 Must the cost of potable water become prohibitively expensive for the poor?  
 

 And, who will control decisions? 

 
 

 

 

 

 
 

 

 



Global distribution of water 



Global water use 

Source: Climate Institute, 2005 



Hard Power – how we “own” water 

 Predominant  approach to managing water embraces hard power– began 
with “hydraulic societies” of antiquity: 
 

 Centrally organized markets, laws, administrative systems allocate rights of 
access to a few powerful interests. 
 

 Water resources  developed via large public works projects that favor 
economic growth; disfavor social equity and the environment. 
 

 More powerful protagonists that manage river basins and groundwater 
control water use and diversion, as well as information.  

 

 Over past 15-20 years, an approach based on soft power has arisen as an 
alternative – relies on consensus-building and broad participation.  

 

 
 

 

 

 



Roman Aqueduct – Southern Spain (near Maro) Qin dynasty irrigation project – 256 BC – Min River, Sichuan Province 

Painting depicting Nile River irrigation (c. 2000  BC) 

Hydraulic societies – hard power in antiquity  

http://upload.wikimedia.org/wikipedia/commons/a/a7/Dujiang_Weir.jpg


Los Angeles Aqueduct dynamited (1927) 
Security Pacific Historical Photograph Collection 

 

Hard power and hard feelings –   
Owens Valley, California 



“The ruling class of hydraulic society is represented first by its active 
core, the men of the apparatus. In virtually all hydraulic countries 
these men are headed by a ruler, who has a personal entourage … and 
who controls and directs his numerous civil and military underlings 
through a corps of ranking officials.” - Karl Wittfogel 1957  
 
“The American West can best be described as a . . . social order based 
on the intensive, large-scale manipulation of water and its products in 
an arid setting. (It is) increasingly a coercive, monolithic, and 
hierarchical system, ruled by a power elite based on the ownership of 
capital and expertise.” -  Donald Worster 1985 
 

Hard power and ownership of water – historical views  



Kishenganga dam project in Kashmir 

Water dispute Increases India-Pakistan Tension 

New York Times, July 20, 2010 
 

BANDIPORE, Kashmir — In this high Himalayan valley on the Indian-controlled side of Kashmir, 
the latest battle line between India and Pakistan has been drawn. Laborers who work long 
hours said the work is not merely a matter of electricity. National pride is at stake, they said.  
 

This time it is not the ground underfoot, which has been disputed since the bloody partition of 
British India in 1947, but the water hurtling from mountain glaciers to parched farmers’ fields in 
Pakistan’s agricultural heartland.  
 

Indian workers here are racing to build an expensive hydroelectric dam in a remote valley near 
here, one of several India plans to build over the next decade to feed its rapidly growing but 
power-starved economy.  
 

In Pakistan, the project raises fears that India, its archrival and the upriver nation, would have 
the power to manipulate the water flowing to its agriculture industry — a quarter of its 
economy and employer of half its population. In May it filed a case with the international 
arbitration court to stop it.  



Private ownership – Bolivia 

•   In 1999, in response to World Bank, Bolivia’s Congress passed 
 Drinking Water and Sanitation Law ending government 
 subsidies to municipal utilities. 
  
•   Soon after International Water took over water services in 
 Cochabamba; monthly water bills reached $20 (the 
 local minimum wage is less than $100 a month). Given control 
 over all supplies. 
 
•   Increases forced poor families to choose between food &
 water ($20 = cost of feeding family of five for two weeks). 
 
•   Since 2005, following protests, Bolivia’s constitution was 
 changed to guarantee “right to water,” ban privatization of 
 supply. However, government lacks resources to upgrade water 
 supplies, protect quality – thus problems of safe potable access 
 remain. 
 

Cochabamba, Bolivia 



Why Privatization is criticized 

 Worldwide, growing movement to privatize water supply systems – 
especially in cities – seen as means of reducing costs, increasing reliability. 
 

 Privatization is criticized for ignoring demands for equity, access: 
 

 Water should be a basic right, not a commodity. 

 Decision-making secretive; operations vertically integrated. 

 Water more expensive; conservation discouraged; consumption encouraged. 

 In developing countries that rely on private providers, poorest households pay 3-11% of 
monthly income for water & sewer. 



Can privatization be made palatable?  

 In Europe (France, UK ) where privatization is norm, vendors collaborate 
with local governments and citizen-oversight boards in setting rates, 
operations policies. 
 

 State and local governments manage river basins, own supply/regional 
distribution systems, regulate quality.   
 

 Private companies provide local distribution, wastewater treatment, 
sales/marketing. Rate-payers view this as equitable because: 
 

 There are clear public/private roles. 

 Communities control and oversee infrastructure – a partnership. 

 When higher rates for water are adopted, it’s to promote reliability & 
conservation. 
 

 

 

 



•   Kenya, Burundi, Rwanda, Tanzania, Eritrea, Ethiopia, Sudan, 
 Egypt, the Democratic Republic of Congo, and Uganda – 
 share Nile River - some 160 million (2000). 
 
•   Since 1998 countries have been negotiating a framework 
 agreement: Nile Basin Initiative to “devise feasible 
 options” to allocate water. 
 
•   Egypt and Sudan, downstream countries with the largest 
 populations, refuse to relinquish power to upstream 
 countries over withdrawals.  
 

•   Lake Victoria, a major source of the Nile, is falling 2.5 
 meters every three years – due to climate change – while 
 the basin’s population will double by 2035.  
 
•   A negotiated settlement to “sustainably and effectively 
 manage development” is nowhere in sight – stems from      
 1929 British agreement that allocated greater rights to 
 Egypt and Sudan.  

 

International law and ownership – Nile basin  

http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/AFRICAEXT/EXTREGINI/EXTAFRNILEBASINI/0,,contentMDK:21080416~menuPK:2960065~pagePK:64168445~piPK:64168309~theSitePK:2959951~isCURL:Y,00.html


Water resources development  
and ownership – China 



Three Gorges Dam – under construction 



Three Gorges Dam – today 

http://www.civilengineeringschools.org/


Economic growth and “a better environment” 

 Created world’s largest hydroelectric facility – 22,500 MW of electricity 
(equivalent to 10-15 coal/nuclear plants). 
 

 Innovative central planning scheme – cooperation between government-
owned construction and operating corporation & Academy of Sciences. 
 

 Goal: “Build up a power project to promote economic development, 
improve the local eco-environment, and benefit reservoir migrants.” 

 

 Flood control of Yangtze River ensured – 1.5 million hectares of land, 15 
million people protected from 100 year floods. 
 

 Year-round navigation channel to Shanghai and East China Sea: growth from 
9.5 – 60 million tons/cargo per year between 2003-08. 
 



Hard power and ownership – implications 

 2 million people involuntarily displaced; 13 cities, 140 towns, 1,350 
villages inundated; 600 km of valley flooded, many archeological sites lost. 

 

 Submergence of hundreds of factories, mines, waste dumps creating 
effluent, silt, industrial pollutants and rubbish in reservoir.  

 

 Erosion of reservoir, downstream riverbanks cause landslides, threaten 
river dolphin and paddlefish habitat. 

 

 Scientists think annual fishery catches in East China Sea may be reduced 
by one million tons due to fresh water declines & sediment.  
 

 Project plagued by corruption, spiraling costs, resettlement difficulties – 
broad public participation was not embraced.  

 

 



Another form of ownership - soft power  

 First national, then global networks of non-governmental organizations, 
scientists, regional inter-governmental bodies have arisen to manage 
water problems: 
 

 Seek to advance a reform agenda through compelling parties to adopt 
normative power – shared values, attitudes that transcend division (e.g., local 
input in decision-making, de-politicizing essential management functions). 
 

 Embraces some sub-set of following goals: adaptive management,  
decentralized & participatory governance, demand-management, capacity-
building, social learning and sustainability.  

 

 Why “soft”?  Authority emanates from cooperation, non-hierarchical 
negotiated agreement, partnerships between government & NGOs  - 
including trans-national collaboration. 
 

 

 

 



 
 

Soft power and sustainable development 

• Latin American Clean Water Initiative – 
collaboration between UN Partnerships for 
Sustainable Development and Agenda 21 to 
provide clean, safe drinking water (2002). 
 

• Partners install potable water and sanitation 
systems & build social capacity by:  
 

• Constructing potable water systems including taps, 
outdoor washbasins, water tanks, and latrines. 
 

• Improving irrigation and degraded water systems. 
 

• Involving beneficiary families in construction and/or 
repairs of water systems.   
 

• Training  communities to manage and administer 
potable water and sanitations systems in order to 
ensure long-term sustainability.  



 
 

Does it work? 

 Responds to tractable need – 40 million people in region lack potable 
water; 134 million lack adequate sanitation systems: 
 

 Contaminated drinking water has devastating effect on vulnerable 
communities where water-related illnesses are a leading cause of death.  
 

 In Honduras, an initiative affiliate has provided more than 800 low-income 
communities with potable water and latrines, formed community Water 
Boards to train residents on installation, maintenance, administration of water 
systems. 

 

 Will efforts to build social capacity take hold? Evidence is encouraging.   



Managing water conflicts 
through soft power–  
Israel and Palestine 



Israel and Palestine – soft power, contested waters  

 Prior to 1948 water disputes common – Jewish settlers seized local water 
works from Arab communities & vice versa. 
 

 In 1948, 1967, 1973 wars – water supplies threatened, headwaters and 
storage works viewed as strategic targets. 
 

 After 1967 war – Israel acquired control of West Bank and Sea of Galilee 
aquifers, 80% of region’s groundwater flow. 
 

 Since 1973 – settlement issues have revolved around control of local 
supplies; water works frequent military targets. 
 

 January 2001 – Joint Water Committee drafted charter which declared: 
“water and wastewater sphere must be removed from circle of violence.”  

 

 



How do you “share” water in a divided context? 

How they’re being addressed 

 Groundwater aquifers straddle West Bank 
and Israel (watersheds and political 
boundaries don’t match-up). 
 

 Groundwater generally flows toward 
Israel – which uses 5 x water/person as 
Palestine. 
 

 When violence has erupted in the region, 
seizure of water supplies, aqueducts, 
pumping facilities has occurred. 
 

 Because neither polity can claim a  

 “natural” monopoly over water, both 
must find a shared management solution. 

 

 “Joint Water committee” comprised of 
local officials charged with managing 
water infrastructure in region. 
 

 Both sides agree to take all necessary 
steps to provide water, treat sewage in 
West Bank and Gaza; repair water lines; 
maintain supplies; provide drinking water 
to all communities. 
 

 Both sides agree not to harm or disrupt 
work of personnel engaged in repair, 
maintenance, operation. 
 

 Criticisms of Israeli over-use, pollution, 
poor drought management continue. 
 

 

Challenges 



A precarious basis for cooperation 

 Why it works: water systems of two peoples are “intertwined and 
inseparable” – harm to any part of system hurts everyone. 
 

 Agreement is culmination of a process that began in 1995 with Israeli 
promise to increase water supply to Palestinians by some 25%. 
 

 Agreement indirectly provides a means for ensuring compliance and 
verification – each side knows, at local level, how much water is  
consumed, and for what purpose. 
 

 Wastewater treatment is trans-boundary good – untreated sewage is a 
dangerous health problem that does not respect political boundaries.   
 

 What it doesn’t do: negotiators “bracketed out” larger territorial issues 
seen as unresolve-able – these problems remain intractable. 

 

 



Conclusions – future challenges facing  
ownership of water 

 Water experts are promoting integrated water management to 
better manage world’s scare water supplies: 
 

 Imposing variable rate structures, appliance retrofitting.  

 Wastewater reuse – for potable and non-potable uses. 

 Desalination & other supply-side innovations. 
 

 Innovations are feasible, but: 
 

 Are some disproportionately burdened by them?  

 Is the process for adopting them democratic?   

 Do some groups benefit from water provision more than others? 
 

 
 

 

 

 



 

“Swarms of living creatures will live wherever the 
river flows. There will be large numbers of fish, 
because the river flows there . . . . Fruit trees of all 
kinds will grow on both banks. Their leaves will not 
wither, nor will their fruit fail because the water flows 
to them.”     

    – Ezekiel, 47: 8-12  

 



“Whiskey is for drinking,  
water is for fighting over.” 

 
– attributed to Mark Twain 


