
Water pricing: some important definitions and assumptions 
by 

Chris Perry, PhD 
e-mail: Chris_Perry@perrydevelopment.com

 
Visiting Professor in Irrigation Economics 
Silsoe College, Cranfield University, UK 

 
 

Occasional Paper No 59 
SOAS Water Issues Study Group 

School of Oriental and African Studies/King’s College London 
University of London 

Aug 2003 
 

 

1 Nomenclature: water use efficiency and water pricing 
It is important to define ‘water use efficiency’ in any discussion of the impact of 

water pricing instruments. ICID has defined water use efficiency in productivity 

terms – mass of produce compared to mass of water consumed.  This in turn has been 

much debated, as there is not a clear consensus on what “water consumed” means.  

Some mean water diverted  from the source; others mean water applied to the field, 

others mean crop use, others crop use plus “unavoidable losses”, such as percolation 

from paddy fields – though some of this may later be recovered and re-applied. 

 

To engineers, efficiency of water use usually means water consumed by crops divided 

by water diverted – it is a narrow measure of transmission efficiency (analogous to 

the electricity industry), except, again, that in resource terms water losses are not as 

“lost” as electricity losses. 

 

This is further complicated in the (rarely made) distinction between domestic water 

supply, where losses are quite analogous to the electricity case, and irrigation.  It is a 

question of whether we are concerned with resource balances (in which case whether 
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a loss is recoverable is an important issue) or service provision, where failure to 

produce the goods at the tap or power outlet is failure, no matter where the losses 

have gone. 

 

So we need clarity of terms:  I would propose “water productivity”, abandon the term  

“efficiency”, and just talk about diversions and losses, with losses sub-divided into 

recoverable and non-recoverable1.  In this scenario, ALWAYS: 

 

Diversion = consumption + recoverable losses + non-recoverable losses 

 

Our resource management objective is to minimise non-recoverable losses; our 

economic and financial objective is to minimise all losses (because it costs to divert, 

treat, deliver…) 

 

 

 

On the role of economic instruments 
There has been an extensive (and not very fruitful) debate on the usefulness of pricing 

in “demand management”. 

 

It is important first to realise that no country (not Israel, not the US, not Australia, not 

the UK…) uses pricing to achieve a balance between supply and demand, even 

though they have volumetric measurement, control and monitoring systems, etc.  

 

All countries with successful and sustainable water management systems use 

volumetric allocation systems – water rights in some form – and with these in place 

                                                 
1 This system is proposed in Willardson, L.S., R.G. Allen, and H.D. Frederiksen. 1994. 
Universal fractions and the elimination or irrigation efficiencies. Paper presented at the 
13th Technical Conference, United States Commission on Irrigation and Drainage, 
Denver, Colorado, 19-22 October 1994. 
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may move on to make such rights tradable2.  But the difficulties in establishing water 

rights system that can be enforced to ensure that use is sustainable are enormous – 

and the current debate about pricing is generally a diversion from that task. 

 

 

On the impacts of volumetric pricing 

Where the purpose of volumetric pricing is to encourage resource conservation and 

productive use, it will have a significant impact on demand for water where (a) the 

user has the option to take more or less water, and such usage can be verified; (b) the 

price of water is substantial in relation to the costs of managing with less. 

 

These two conditions are rarely met – the vast majority of developing countries, 

where an irrigation scheme typically serves thousands of small farmers, cannot begin 

to provide individually disaggregated services at the farm level.  Furthermore, the 

price of water is generally so low as to be insignificant in a farmers management 

decisions (and raising the price is politically extremely sensitive – even to the levels 

required to cover O&M3). 

 

Where price rises are used to encourage a reduction in demand, and that reduction 

turns out to be insufficient to meet the sustainability criterion (average demand = 

average supply), we will first present farmers with an increase in price, and then have 

to introduce volumetric constraints – not a desirable scenario for the politicians who 

will make the decisions. 

 

Finally, returning to the issue of water diverted versus water consumed, note that it is 

the consumption element that (a) produces the benefit for the farmer and (b) produces 

                                                 
2 It is interesting to note that Israel, a country widely seen as a leader in the productive management and 
use of water, has been unable to persuade irrigators to accept the concept of tradable water rights – instead, 
the country relies on crudely administered “allocations” – themselves unsustainable as aquifers continue to 
be depleted. 
3 In my experience, the current price of water is usually 10-50% of what is required to cover O&M, and 
that figure is in turn 10-50% of what water is worth in terms of agricultural productivity – so raising the 
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the resource imbalance.  The natural reaction of a farmer presented with a volumetric 

charge for water diverted will be to reduce diversions and maintain consumption 

(which is achieved by switching to drip and sprinkler technologies).  This will result 

in lower water bills and no change in the resource deficit. 

 

 

Recommendations 
The appropriate role of water pricing is found in the following sequential list of 

activities, which are every where the basis of productive and sustainable water 

resources management: 

 

i) Understand the availability of the resource (hydrology, geohydrology) 

ii) Define principles of resource use in terms of volumes and priorities 

among users (politics). 

iii) Assign rights implementing principles (laws) 

iv) Develop necessary institutions to manage resources at all levels 

(management – including the possibility of various charging 

mechanisms)  

v) Develop infrastructure to deliver the defined services (engineering). 

 

Water pricing comes rather late on. 

                                                                                                                                                 
price to a level where farmers are really facing a “market clearing” price implies a volumetric price 
equivalent to 4-100 times the current level. 
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