WATER TARIFF AS A POLICY INSTRUMENT

FOR

DEMAND MANAGEMENT AND CONSERVATION OF WATERSHED: Theoretical Aspects
ÖZDEN BİLEN(
Introduction

To address water problems at local, national and international levels, The International Conference on Water and the Environment (ICWE), held in Dublin in 1992, recommended a range of development strategies and policies based on four principals which were also accepted in Earth Summit (UNCED) convened in Rio de Janerio. These four guiding principals are as follows (UNDP, 1994):

(1) Fresh water is a finite and vulnerable resource, essential to sustain life, development and the environment.

(2) Water development and management should be based on a participatory approach, involving users, planners and policy makers at all levels.

(3) Women play a central part in the provision, management and safeguarding of water.

(4) Water has an economic value in all its competing uses and should be recognized as an economic good.
While the conference participants readily agreed on the wording of the first three principals, the fourth provoked a long and contentious debate. For many, it is difficult to reconcile the concept of water as an economic good with the traditional idea of water as a basic necessity and human right.

For this conceptual puzzle, Adam Smith once pointed out that there appeared to be a paradox in the fact that fresh water, which is vital for the sustenance of all life, costs nothing, where as diamonds which are vital for nothing at all costs a lot. In other words, water was considered a classic free good; now that is growing scarce, while not yet expensive, it is at least acknowledged to be valuable.

This paper debates three questions for the study of water pricing policies:

· How could it be achieved water demand management through water pricing policies?

· Do water users respond to water price changes?

· Why and how the cost of watershed management for the downstream users is to be financed through implementation of pricing policies?

Demand Management of Water through Water Pricing:

Water demand management policies and practices are defined as making more efficient use of existing supplies through structural, operational, economic and socio-political means. More efficient demand management entails that a water service is demanded and used more in line with its economic value. Sometimes this will mean that less water is used for the same purpose, sometimes that a consumer substitutes another activity for the use of water and sometimes that an inessential purpose is abandoned altogether. 

In the past, water resources development policy was almost totally dominated by supply considerations and policy issues mainly covered water-supply. Demand management was all relegated to low priority. The exigencies of a policy of water supply at all costs to feed a rapidly growing and largely unconstrained resulted, in turn, in the abandonment of systematic operation and maintenance procedures, as well as a tendency to invest in some projects which were of doubtful economic viability.

Types of Water Demand Management Policies are shown in the following chart:

Appropriate pricing policy is important both as an instrument of Demand Management to encourage efficiency in utilization of water resources and as means for revenue mobilization to finance water resources investments.

A common procedure for deciding the size and the timing of water resource investments is the “requirements” approach. It is based on forecasting requirements or design capacity by summing up the requirements of various users under existing price conditions and then engineers estimate investments that will meet those requirements at least cost. Generally, little analysis is made of how much beneficiaries should pay in the new situation. The demand and supply approach through pricing has rarely been considered as a means to limit use and influence investment patterns.

Forecasts of water requirements usually assume that the quantity of water demanded will increase proportionally with increase in population and economic activity. One variable that is ignored or kept constant by these forecasts is the price of water and its potential effect upon the quantity of water consumed. By using these requirement forecasts, water managers are assuming that prices will remain constant and are predicting the amount to supply at that price.

For most water supply projects it is estimated that per capita use in urban areas will be 150-250 liter per day, while in rural areas a lower figure of 75-125 lt/day is used. Based on these standard figures which are independent of price, water supply is made available wherever technically feasible and whatever funds become available. In a situation where capital is limited, it is not feasible to extend services to all consumers at the same time; decision on which consumer groups get priority often are made on political and social grounds.

Unless demand is controlled there is a danger that funds will fall short of meeting the capital requirements for water supply development. In addition, given that supply sources are getting scarce there is also the risk that supply will not be able to meet the expected increase in demand.

In view of increasing demand for water and relative shortage of capital for supply development and extension, greater consideration should be given to the factors which influence the demand for water, these factors include:

(i) demand/supply relationship

(ii) the price elasticity of demand for water

(iii) substitutability of water in water-using sectors (i.e. opportunity cost of water)

With information on each of these factors, it would then possible to consider methods of managing demand.

It is important to note that in an environment of rapid economic and social development, population figures cannot act in isolation as an effective signal for system expansion, and estimated figures of requirements are also weak indicators of consumer demand. In such circumstances knowledge of above-mentioned factors would help planners avert either premature investment in expensive facilities or unwarranted shortages in much needed supply.

(i) Demand/Supply Relationship:

The following Figure 2 illustrates efficient water utilization at the aggregate level (e.g. a region serviced by a single water supply system).


The demand curve shows consumers willingness-to-pay which is the economic measure of the marginal benefits of water consumption. The supply curve shows the marginal costs of withdrawing raw water from natural water bodies, treating it, and distributing it.

The efficient level of utilization, Q*, is determined by the intersection of the demand and supply curves. The intersection of supply and demand curves determines not only the efficient utilization level, but also the efficient water tariff, P*. Faced with tariff equal to P*, consumers will consume an amount of water equal to Q*. At this theoretical tariff level the water agency can cover costs of each unit of water supplied. Marginal-cost pricing rule described here is not the same as the accountant’s cost-recovery method for setting prices, which is based on historical costs. The problem with the cost-recovery method is that prices and costs do not remain constant and historical costs do not reflect current scarcity values.

Figure 2 depicts the water demand curve as a downward-sloping line. Water consumption falls when water tariff rises, and rises when it falls. That is, water consumption responds to changes in the same way as does consumption of any other commodity. However, respond to water tariff is not as elastic as some other commodities (see price elasticity of water).

This characterization is at odds with the “engineering” approach to water management, which assumes that per capita consumption of water is fixed and independent of price. Under the engineering approach, water management is purely a supply-side exercise: system expansions are the only way to cope with rising demand. It is also at odds with “basic needs” approach of many governments which assumes that households require a fixed quantity of water for essential household activities and have no scope for adjusting their water usage.

(ii) Price elasticity of Water Demand-Do water users respond to water price changes?

As discussed earlier, the quantity of a product demanded varies in response to a price change. In some cases, a small change in price results in a large change in the quantity demanded by consumers, while in other instances, quantity demanded is quite unresponsive to a price change.

Elasticity of demand is a measure that the degree of responsiveness of quantity to price changes and is defined as the ratio of percent change in quantity divided by the percent change in price. Elasticity depends on the fixity of consumption habits and especially on the availability of substitutes for the product. The larger the number of substitutes available, and the closer substitutes they are in consumers’ eyes, the more elastic the demand schedule. This is why demand for water is less elastic than the other commodities.

However, there is evidence of enough elasticity of demand in the household sector to make tariffs an effective instrument for water demand management. A consensus is emerging from a variety of empirical studies the price elasticity of demand for water by households is in the range of –0,3 to –0,7, implying that a 10 % increase in prices leads to a fall in demand of between 3 % and 7 % (Winnpenny, 1997). A series of studies conducted by the World Bank in Brazil, Nigeria, Zimbabwe, Pakistan, India and by USAID in Haiti, Tanzania and Kenya has confirmed that water demand in developing countries also responds to changes in costs in the way economic theory predicts (World Bank Water Demand Research Team, 1993). No study is available to the author of this paper concerning estimated price elasticity for water demand in Turkey.

The following figure shows water users response to water price changes in some MENA region countries.
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Source: World Bank (1997) - From estimates of price elasticity based on field observation and studies

As illustrated in Figure 3, price elasticity of water demand changes according to the sectors and residential and commercial-industrial customers are not a single homogeneous group. Water to a residential customer is a consumer good. Water to an industrial customer is a producer good. Water use patterns of both groups are distinct.

Once price elasticity coefficients are known for major customer groups, changes in consumption levels can be calculated for a series of pricing alternatives. This enables a utility to calculate the required price through a series of trial-and-error steps. However, each rate structure must generate the necessary total revenues required to operate and maintain the system.

(iii) Opportunity Cost of Water

One cannot overdevelop scarce water by further investment in water facilities but can only reallocate it among uses. In a country where demand for water for power, urban and industrial supplies is increasing at the same rate or even faster than demand for irrigation water, the opportunity cost must be included in the cost of water. In countries where there is already some shortage of water, a choice of principle has to be made between using it for irrigation and using it for industrial or energy purposes. Water is not a free good whose cost is equal to the collecting and transporting it but a good with a certain intrinsic value. Given this fact, the opportunity cost of water (or value of water at intake) must be added to the cost mentioned above. This is usually the marginal value of energy which can be generated with this water less the marginal cost of producing it if the site is capable of producing either energy or irrigation.

Distribution of costs among the various uses of water should be made with optimal allocation of these resources in view and in the light of the general economic policy of the country.

The economic approach to the allocation of water is to use prices to ensure efficiency and that water is supplied to its most valuable uses.

Based on foregoing brief discussion, in theory, following very simplified sketch could be identified:










Impacts


However, among other reasons, marginal cost pricing is not widely used, because:

· The underlying concepts are usually not understood by those involved in policy-making and administration.

· Estimates of marginal costs and opportunity cost are often lacking and are not easy to determine

· Marginal cost pricing might result in major difficulties and shifts in demand if the last addition to supply is very much more costly than existing supplies-for example, a 5 percent addition of water from a desalination plant to a ground-water supplied plant with 90 percent agricultural water use would simply kill off all agricultural use if marginal costs were charged. In a situation like this, additional considerations of willingness to pay by different classes of users must be considered that is, discriminatory pricing.

· There may be values attached to water which are difficult to quantity in monetary terms, the economist’s approach may need qualification in real world situations.

In practice, the methods of charging for water vary greatly from one country to another and according to the sectoral use of water. In many countries, efficiency pricing of irrigation water does not exist. Instead, irrigation water is subsidized.

Economists who have written about efficiency pricing of water are generally optimistic about sales of water to households and industries. The main reason for optimism is that these services have not been heavily subsidized in the past.

After having described some basic concepts about efficiency pricing, how the cost of watershed management for the downstream users is to be financed through implementation of appropriate pricing policies is going to be briefly discussed in the following section. Author of this paper believes that debate on such a vital issue has not yet even started.

Relation Between Watershed Management and Water Charges

Traditionally water has been regarded as a “free” resource with zero cost at the point of supply and basis of charging for water is usually related to the cost of providing the services. It does not reflect any intrinsic value of the water itself.

The old rhetoric such as “water is free at supply point but costs to serve” and “upstream conversation for downstream use” have too long failed to recognize the legitimate right to development of mountain people. One major impediment is that “they can not keep the water up there any way, so we don’t have to pay for it” (Michaelsen, 1997).

In humid climate zones while runoff is generated in the both upstream and downstream catchment area, in arid zones most of the runoff is being originated in the upstream catchment area. Rivers which are largely fed by winter precipitation in the form of snow derive their runoff from highland areas and thereafter, once they debauch on the plains and plateaus they pass through arid zones where there is little perennial contribution of flow from tributaries over much their length. Because of this, mountains are called as “water towers of mankind”. In such basins, the snow-cover over watershed should be seen as the raw-material of runoff or in other words water is a processed product from snow.

An extensive challenge against heavy snow cover in mountainous areas carried out by the central government and the local communities in order to supply basic human needs and to ensure transportation between rural settlements and rural urban centers. What is more, the management of watersheds and upper catchment areas in the interest of downstream users cost huge amount of investments.

The particular relevance in this context is compensation of mountain communities for their efforts and challenge in managing upper watersheds under the adverse conditions of nature. People living in highlands should receive a fair share of their contribution to downstream. Furthermore, regulation of a river through dams will provide external benefits downstream for power generation and flood control.

Pressing needs of the rural poor living in the watersheds force to use marginal lands in the upper catchment areas having steep slopes, more and more land is required for shelter, food production forage requirements and fuel wood. As far as water projects are concerned, the most serious impact of watershed management is in terms of reservoir sedimentation. There are many documented cases of municipal and irrigation water schemes running out of water because of deforestation and erosion in their catchment areas. It would require simultaneous achievement of many tasks, among which are afforestation, strict control of land use practices, and more emphasis on small scale structures.

Chapter 13 of UNCED (UN Conference on Environment and Development) Agenda 21, managing fragile ecosystems: sustainable mountain development has stressed the importance of sustainable mountain development and watershed management.

In Japan, The Special Measures Law Concerning Upstream Area Development was enacted in 1973 to stimulate the economy of mountain areas which are less attractive to settlers as compared to urban areas further downstream.

The law means that the value of water developed in upstream is recognized and also tries to find a solution to the conflicting interests between upstream and downstream (Takahasi, 1993).

Challenging the position that water is free but costs to serve, mountain population were not compensated for protection of water resources used by downstream users and, as a result, water resources were degraded and not protected.

Based on foregoing considerations, policy approach to this issue could be royalties such as in Venezuela, Costa Rica and Colombia where a percentage of water supply or energy tariffs are allocated to the upper catchments (Michaelsen, 1997) or Lesotho selling water as an economic good to South Africa. However, it was also important to identify appropriate institutional arrangements to ensure that the funds were used for efficient catchment area management.

Conclusion
Sustainable water resource development and utilization, particularly in an environment of continuing economic and social growth and development, presents major challenges to the policy framework. There will be increased demand for water for all uses, including irrigation, domestic and industrial water supply. Increased industrial activity in particular will place heavy demands on future water resource development, both directly through the need for increased supplies and indirectly through, for example, the demand for electricity, including hydro power.

Increasingly, water resource management has to take into account the possibility of reduced quantity and quality of the resource. Land use changes have resulted in reductions of flow through water courses because of degradation of catchment areas, and this has also resulted in increased turbidity due to sediment load. In addition the use of rivers for disposal of industrial and agricultural effluent has increased pollution levels and hence the costs of water treatment. For efficient water supply, the costs of these changes to the resource have to be factored into decisions on water development.
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Figure 2 - Demand/Supply Relationship
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