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Experiences in and potential for developing countries 
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Introduction 
 The Problem 

 Existing water policies in many countries 
fail to adequately address growing threat 
of water scarcity. Klop and Rodgers1 
estimate that by 2035, the number of 
water-stressed individuals existing on less 
than 1,700m3 of water per year worldwide 
would rise from 300 million to 3 billion. 

  

 Developing countries are more vulnerable 
to water scarcity given the projected rise 
in industrial and agricultural development.  

 

 One solution:  Market-based water 
allocation mechanisms 

 Sustainable water markets are profitable, 
equitable and reflect the true value of 
water with regard to its scarcity,  and 
developed countries like Australia and 
parts of the United States already have 
established water markets with varying 
degrees of success.  
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Aim and objectives 

 

 Produce a concise paper that: 

 Advances an understanding of the 

benefits and constraints of 

sustainable water trading in 

developing countries. 

 

 Produce a policy brief which: 

 Identifies lessons for policymakers 

from developing nations in water 

trading at national level. 
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Chile 
Widely considered to possess one of the most active water markets in the world 
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Chile (cont.) 
Water market characteristics: 

 Chilean water markets are economically successful: 
 Water trades improved economic activity especially in the fruit production 

sector during the 1996-1997 drought period, as the option of reducing 

cropping areas even temporarily was considered more unprofitable in the 

long run (prior to water markets, Chilean farmers loaned water from 

relatives and even constructed tubewells, but these were unable to meet 

their pressing demands). 

 

 In the early 1990s, Chile’s major water company EMOS actively sought ways 

to minimise physical water losses with the realisation that the era of free 

water rights was gone. 

 

Success factors:  

• Economic reforms and 1981 Water Code 

• Active Water User Associations (WUAs) 

• Good infrastructure (storage facilities) 
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Chile (cont.) 
  

HOWEVER... 
 

Equity issues: Irrigators with more  

water shares tended to possess more  

decision-making rights than those with 

less since member voting rights directly 

linked to the number of shares. 

 

 Water rights ownership in Chile is unbalanced:  

 Endesa (Spanish-owned electricity company) = 80% of total non-consumptive 

national  water rights 

 

      Environmental issues:  

      Due to poorly regulated water 

     trading practices in some very arid 

     towns like Quillagua (the earth’s 

     driest place, according to the  

     Guinness Book of Records) in the 

     Antofagasta region, water transfers 

     have become largely unsustainable 
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 Water market characteristics: 
 

 National water markets improve  
 water use efficiency by allocating  
 water to high-value uses:  
 permanent water trades helped 
 farmers in the Lower Orange River 
 grow high-value table and wine grapes 
 for exportation. 
 
! However, restricted sale of dormant water 
 rights by irrigation board and government 
 in Berg and Crocodile River catchments 
 due to concerns over water stress 
 (60,000m3 water transfers after a 
 4-month government approval period).  
 
 Internationally sustainable, Phase I Senqu  
 water transfers from Lesotho to South 

Africa’s Vaal River contribute 14.7% to 
Lesotho’s GDP,  the revenue generated  

 being used to fund Lesotho’s infrastructural 
development.  
 

 South Africa’s government is also  
 cautious to ensure that Namibia,  
 a downstream user of the Orange 
 River accesses water equitably.  
  

 

South Africa 
 Successful national water markets and international water transfers 
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South Africa (cont.) 

Success factors:  

• Active Water User Associations (WUAs). 

 

• Government involvement- regulations that protect in-stream flows to rivers and 

international commitments; ecological water reserve management; policies on 

equitable distribution; Department of Water Affairs and Forestry (DWAF) supplied 

necessary information on potential buyers and sellers. 

 

• Allocation of water rights according to volume of water available each year based on 

hydrological data obtained 

 

• Very good information transfer - clearly defined water allocation process (human 

and livestock needs before irrigation); available information on potential buyers and 

sellers. 

 

• Lower levels of risk aversion shown by water users in the Lower Orange River 

region as opposed to the Nkwaleni Valley;  greater land areas. 
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Oman:  
Transforming traditional aflaj systems into water markets 

 
 
Most groundwater is supplied by 3,017 traditional aflaj underground irrigation systems. 
 
Water market characteristics: 
 Aflaj systems were well monitored by WUAs and Water Directors 

 
 Only common water rights are tradable, and only within the same falaj 

 
 Equitable water distribution - time-based water  
 distribution ensure that all water users receive water once every cycle 
 (varying from 7 to 12 days) even during droughts (the duration at which water was 

supplied is reduced to cater to this). 
  
! However, buyers are confined by falaj boundaries, thus vulnerable to price 

fluctuations. 
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Oman (Cont.) 
 

 

Success factors: 

 WUAs with an active water director 

(Wakil) who monitored water 

abstractions, kept record of sales, and 

resolved conflicts. 

 Clearly defined non-riparian private, 

common and quasi-public water rights, 

each independent of government 

influence. 

 Common rights sold to generate funds 

to run and maintain aflaj systems. 
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Water market characteristics: 

 

 Informal groundwater markets 
increased by 35% between 1995 and 
2004 in Northern China. 

 

 Water trades are impersonal - sellers 
do not unfairly vary water prices based 
on the status of water buyers as in 
some other parts of South Asia. 

 

 Groundwater markets are helpful to 
less wealthy, uneducated farmers who 
cannot afford to dig their own 
tubewells but now have the option of 
purchasing water. 

 

 

Success factors: 

 Active participation of WUAs, State and 
Central Government bodies in conflict 
resolution 

 

 Amended 2002 Water Law encouraged 
tradable water rights 

 

 Water rights tickets bearing information 
on volumes of water to abstract 

 

 China hopes that the new Interim Measure 
for Water Quantity Allocation set up in 
February 2011 to encourage demand-side 
measures such as water rights trading will 
help solve their pressing water challenges, 
especially in Northern China where farmers 
have already been advised to minimise food 
production in favour of importation. 

 Large-scale plans are also being made to 
transfer water from the Yangtze River in 
southern China to Beijing by 2014. 

 

 
 

   Water market characteristics    Success factors 

China 

Informal water markets in a context of large-scale water transfers 
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Mexico 
Socio-economically successful water markets 

  

 Water market characteristics 

 As at 1997, Chile and Mexico were the 
only two developing countries to 
implement formal water rights systems. 

 

 Efficient Mexican farmers who purchase 
surface water enjoy an increase in 
agricultural output as seen in semi-arid 
Lagunera district in North-Central 
Mexico 

 

 Less successful farmers who would 
otherwise be unemployed are 
contracted to work at more efficient 
farmlands, thus reducing the former 
group’s debts. 

 

! However, farmers far from canals pay 
twice the normal water price due to 
poor infrastructure. 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

Success factors: 
 Active WUAs. 

 

 Mexico’s 1992 Federal Water Law which 

facilitated the registration of water 

rights/concessions for surface and 

groundwater resources. 

 

 Active government involvement especially 

during water-stress conditions. 

 

 Good compensation measures for residents 

     in areas affected by inter-sectoral water        

     transfers, like efficient irrigation technology. 

 

 Equal rationing of water to all farmers 

during dry years regardless of the size of 

irrigation land, resulting in farmers trading 

concessions. 
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Pakistan 
Emerging water markets in irrigated agriculture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Water market characteristics 

 In Punjab, chief water buyers: wheat and cotton 
producing districts, especially as textile 
production is a major economic activity in 
Pakistan, followed by medium-scale farmers.  

 

 Groundwater trades more preferable to young 
farmers and tenant farmers than jointly owned 
tubewells since these farmers only cultivate crops 
at certain times of the season. 

 

 More groundwater is traded than canal water 
since the latter is prohibited by the government, 
although canal irrigators are capable of 
exchanging water turns (warbandi). 

 

! However,  there are cases of water over-
abstraction by textile, power and irrigation 
industries. 

! Some tubewell owners sell water only after 
satisfying their own personal requirements, 
causing buyers to be uncertain about how much 
water they would receive and when. 

 

! Adequate regulations and institutional bodies are 
required. 

 
 

 

 

Success factors: 

 Government involvement. 

 

 Availability of electricity for groundwater 

pumping. 

 

 Crop type is the major determinant of 

users’ willingness to trade water. 
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India 
Developing informal water markets with variable equity effects 

 Water market characteristics: 

 Informal, non-state controlled 

groundwater markets in irrigators, some 

brick-kiln and household users. 

 Groundwater markets show greater 

improvements in water supply to all castes 

of water users compared to other water 

allocation mechanisms. 

 

! Monopolistic water sellers sometimes 

preferred sell water on a “who-you-know” 

basis; sometimes charge high prices for 

water. Fortunately, local government 

council, the panchayat samiti intervention 

minimised unfair water pricing. 

! Oligopolistic water markets are common 

in rural India. 

 

 

 

 

  

      

 

 

 

 

 

 

 

 

 

 

Success factors: 

 Influence of panchayat samiti has 
resulted in favourable water prices for 
both water sellers and buyers, the latter 
group which formerly felt 
disenfranchised by water sellers, 
effectively reducing water prices by a 
third in boro seasons. 

 

 Mukherji et al. (2009) suggested that flat 
electricity rates and electric tubewells 
encouraged water trades. 
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Indonesia: Developing urban water markets  

 Water market characteristics: 

 59% of Indonesian households expressed 
more satisfaction with urban water 
markets. 

 Better access to clean water. 

 Directives encouraging water trades and 
amendment of 1974 Water Law by the 
government in 2004 to create water rights 
for daily and commercial purposes. 

 

However: 

! Groundwater sellers are permitted to 
abstract more than 100m3 water without 
permits, which raises concerns about 
possible over-abstraction. 

! Possibility of marginalization of water users 
possessing daily water rights. 

 

Some success factors: 

 Government involvement 

 Directive on water trades 
 

  
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
  
 
 
 
From 1990, a new directive facilitating the 
deregulation of water trades was mandated in 
Jakarta, permitting households to trade their 
metered water with neighbours in order to 
reduce water costs and facilitate supply 
competition in the water market. 
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Cariri, Brazil: Evolving water markets 

Water market characteristics:  

 Water markets focused on water needs of 
the sectors, but water rights allocations 
were ill-defined. 

 

 State government however ensured that 
water fees considered inflows and 
outflows within catchments to create 
awareness of water’s value and to fund 
water resource management projects. 

 

 Efforts to minimise 3rd party effects- in 
Cariri farmers were allocated telha-hours 
of water from the source (Batateira 
Spring) but not return flows.  

 

 State government maintained that water 
rights possessors could lose their rights if 
they failed to abide by the terms of the 
contract, or if there were threats of 
environmental degradation. 

 

 Water user participation encouraged: 
watershed committees at basin-level, and 
water resources councils at inter-state 
levels. 

 

 
 

 

  

 

! Unfortunately, water supplies Batateira 
Spring water dwindled to about 5.8 telhas 
in 1995 due to deforestation practices such 
that downstream users could no longer 
access water. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Some success factors: 

 WUAs  

 Active government involvement 

Schematic of a wall with telhas through which water passes 
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Tanzania: Less successful water markets 
  
Water market characteristics: 

! Unmonitored water use - irrigators can 
take more water than they are allowed to, 
and this is sometimes aggravated by the 
fact that the farmers have purchased water 
rights and therefore feel it is their right to 
take as much as possible.  

 

! Possession of water rights did not 
guarantee access to water. 

 

! Insufficient funding for maintenance and 
upgrading of water supply systems. 

 

! Lengthy water rights application period. 

 

! Insufficient accurate data on water 
resources, volumes of water allocated and 
consumed due to absence of measuring 
equipment. 

 

! Not enough participation amongst 
community members. 

 
 

 

 More unfortunate was the fact that 
while the Tanzanian government 
ensured that Water Officers were 
responsible for collecting payments 
for water use, in regions like Mbarali 
and Kapunga, 62% of the local 
government agencies defaulted, 
reasoning that being the 
government, they needn’t make 
payments to themselves when 
acquiring water for state farm and 
domestic purposes. 
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Conclusion: Summary Table 
Country Major successes Major challenges 

Brazil Consciousness of need for environmental protection; 

more access to water 

Poorly defined water rights, thus equity issues  

Chile Improved agricultural and industrial income and value 

for water 

Intense water scarcity in regions 

China Improved agricultural productivity; more access to 

water by the poor 

Insecure water rights, hence equity issues 

India Improved agricultural productivity, water-use efficiency 

and water access to all castes of water users 

Monopolistic large-scale water sellers in West 

Bengal 

Indonesia Better access to clean water by households Possibility of marginalization of users without 

water rights 

Mexico Improved agricultural efficiency; more job opportunities Farmers far from canals paid twice the normal 

water price due to poor infrastructure 

Oman  Improved water access Buyers confined by falaj boundaries, thus 

vulnerable to price fluctuations 

Pakistan Improved agricultural productivity; better access to 

water 

Unsustainable water abstraction especially from 

tubewells 

South Africa Increased agricultural productivity and water-use 

efficiency 

Sale of dormant water rights increased water 

stress in Crocodile Catchment 

Tanzania Water users still positive about sustainable water 

markets  

Insecure water rights; lengthy application 

process; equity issues 18 



Conclusion (Cont.) 

Policies should focus on creating: 

 Clearly defined use-based water rights  

 (as opposed to riparian, appropriative, or even administratively allocated water 
rights  a,b,c,d,e,f,g) 

 

 Strong institutional frameworks - independent regulatory agencies which 
are fully capable of impartially consulting, brokering and monitoring contracts 
between water traders, withstanding coercion from the government and 
ensuring equitable water allocations.  

 

 Culturally conscious policies – implementing modern legal systems in a 
manner that does not undermine longstanding customary systems. 

 

 Transparent information transfer -  good awareness of potential water 
sellers and buyers, the trading process, and water right regulations. 

 

 Infrastructure - the construction of precipitation collection and storage 
systems to adjust for periods of lower precipitation. 

 

 Value of water - water has to be scarce enough to justify the significant costs 
involved with establishing new regulations, infrastructure and data collection. 
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