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The aim of this report is to analyse economic and financial regulation instruments for water tariff regulation both at theoretical and practical level, and collect information about industrial water tariff regulation applied to industries in European countries.

The report is structured in two parts. 

The Part I is dedicated to the study of economic and financial regulation instruments and includes four paragraphs: the first illustrate the technical characteristics of water sector, the second briefly present actual trends in industrial water uses, the third define the concept of environmental regulation, the fourth is dedicated at a detailed analysis of rationality and different forms of economic regulation. 

The Part II include the fifth paragraph, that includes a detailed survey at country level of European water tariff regulation experiences for industry sector.
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PART I

1. Technical characteristics of the water sector

This chapter, largely based on information collected in two reports (OECD, 1999 and WRc, 2002), include an outline review of structure of the water sector.

The diagram below illustrates the main technical components of the water and wastewater system that is prevalent in most European member countries. In this way, we could describes  technical characteristics of the water industry as a vertical chain of interrelated activities.

Figure 1. 
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1.1 Abstraction

Abstraction involves all activities aimed to taking water from the environment and subsequent process of treatment and supply. There are different types of source such as rivers, reservoirs, lakes and underground aquifers. Where water is particularly scarce, it is economic to source water from the sea and apply expensive desalination processes.

In some countries water abstraction is controlled through abstraction licences, by government environmental protection agencies, such as the Environment Agency in England. In other countries, such as Sweden, Denmark and Germany, abstraction is controlled by regulatory authorities at a local regional or municipal level, conforming to national guidelines. In the future water abstraction will be management in the context of river basin management plans under the supervision of river basin authorities, such as those in Spain and recently established in Italy.

There are usually four main types of use for the quantities of abstracted water:

· Public water suppliers (for input to public networks)

· Agriculture (including spray irrigation)

· Industry (large industrial users)

· Private water supply (small domestic users)

Many large industrial users and agricultural users in a number of member states, Austria, Germany, Sweden, Finland, France, Spain, Ireland and others have a mixture of their own water rights and abstract directly for their own economic use with Water Boards or similar organizations regulating the main uses of water resources. Water Boards have strong regulatory powers on abstraction in countries such as in the Netherlands and Denmark. Where there is regulation this is usually at a regional or local level. Though the introduction of the Water Framework Directive (WFD) will necessitate that these users abstract within the structure of a river basin management plan.

In theory, license trading could be the best instrument for optimizing the distribution of water resources between sectors and moreover contribute to sustainable development. This is being developed in some countries such as the Spain and in the UK where water production competition is being introduced for the provision of water services to large users. Whatever the consequences of the WFD, the effects to customers and environmental consequences of introducing a tradable abstraction market need wider practical consideration in the European context. There are likely to be significant differences between Member States with regard to the practical benefits of implementing license trading and these would need to be further investigated.

Figure 2. Sectoral water use in Europe

Source: WRc, December 2002

1.2 Water Treatment

Water treatment involves purifying raw water for input to the distribution system. Different degrees of treatment are required depending on the characteristics of the source water. As a general rule, groundwater is the most pure source of water and treatment often comprises disinfection only. Surface water (from lakes, reservoirs and rivers) is usually more complex to treat and therefore more expensive.

Salt water is the most expensive type to treat and involves complex reverse osmosis treatment processes; Spain and Greece are the main users of desalination plants, though other utilities with water shortages are considering its use.

The principal requirements for drinking water are that it be free of pathogens and toxic chemicals. The prime objective of water treatment is disinfection, and one of the purposes of prior stages of treatment is to “prepare” the water for disinfection. For example, chlorine is the most commonly used disinfectant and unless materials such as turbidity and colour, that exert a chlorine demand, are removed from the water, the efficiency of disinfection may be impaired. Many municipalities in Germany insist that chlorine should not be used and hence their spend on distribution pipes to maintain water quality in the system is very high. High levels of turbidity can also protect micro-organisms from the effects of disinfection and can stimulate the growth of bacteria in treatment works and the distribution system.

Almost everywhere, all aspects of water supply are highly regulated for public health reasons and this adds significantly to the cost (and risk) of undertaking the activity.

Agricultural use usually requires no or very little treatment. Industrial users either abstract from their own sources or access the public system. Different industries will have their own requirements for water quality, and this can conform to the public supply or their private supply; if not there will be pretreatment facilities on site. For example, the industries requiring high standards of treatment will include any industry that provides food or drink for human consumption; other industries will have specialist requirements that relate to the hardness or the softness of water for the efficiency of industrial processes e.g. brewing companies. Other examples include; increases in iron causes problems with photographic emulsions, and changes in corrosivity can have dramatic impacts in steam generation plants, boilers etc. The major problems in treating industrial feedwaters are organics, silica and hardness; process selection depends on the anticipated nature and concentrations of these impurities.

Changes in the quality at the point of supply can have effects upon on-site treatment in terms of process conditions and costs of treatment, and where the user is not informed of changes in water quality, the effects can be catastrophic.

1.3 Bulk supply and local storage

“Bulk supply” or “wholesale” is terminology commonly used to mean water abstraction and treatment.

In many EU countries, the vertical integration of water supply is broken at this point so that one regionally based organisation undertakes bulk supply and another at a municipality level, undertakes distribution to users. Competition between bulk suppliers can exist in some situations and can either involve operation and ownership of assets or just the operation of assets.

Bulk supply can be provided to water scarce areas either within or between country boundaries.

However, water is relatively heavy and expensive to transport and so this is the exception rather than the norm.

1.4 Distribution

Water distribution involves the transport of water from treatment plants to individual users via a network of underground pipes. Apart from pipes, other infrastructure that is required includes pumps, service reservoirs and water towers (for buffer storage) and valves, hydrants, meters, etc.

In the majority of Member States, water distribution networks are locally based and are often restricted to the geographical areas for which the municipality or municipal utility has responsibility. Though there are often instances that these networks are connected “cross border”, particularly between large urban utilities and surrounding smaller towns and villages. In general these networks were constructed and operated as public service monopolies by municipality or regional political.

In some countries water networks can be highly connected particularly in regionally structured water supply utilities and in large urban utilities, which can frequently serve neighboring municipalities. In these situations there can be a large number of supply points. In times of water shortage, the networks can often re-routed so that surplus water in some areas can be diverted to areas of shortage. This can make it difficult to draw the boundary between water production and distribution and these in circumstances water services are often vertically integrated. In municipality utilities it is frequently the case that the water resource and distribution system is separated, with a regional water supply entity providing water to a number of municipal utilities; such as in Belgium.

The concept of common carriage in the distribution system, established as a concept with other utility services, is also being explored by water industry professional and economists, where the network owner allows access to a third party to supply some or all of its customers. However, there are significant technical difficulties here since mixing different waters can lead to water quality problems and potential health problems. Therefore, liability arrangements need to be carefully considered in advance.

· Water can be regarded as a perishable product, which can undergo undesirable changes during distribution and storage. These changes might cause the water to fail the stringent statutory standards of quality. The time taken for these changes to occur can be viewed as a form of shelf life. The mixing of water may influence this shelf life, and the additional residence time associated with the conveyance of waters over long distances cause the water to have exceeded its shelf life before delivery to the customer.

· Treated water is an unstable product of highly variable source dependent quality. It is currently treated on the basis of a define shelf life and within defined zones of the distribution system. There are a number of specific technical, health and quality issues relating to blending or mixing of waters. These include increases in sediment deposition and consequent build up of biological contamination, resulting in an increase in disinfection and probable increases in maintenance costs.

1.5 Wastewater collection

The modern sewerage system is the basis of effective public health control. It is required to transport a variety of wastewater cost-effectively to a site where sewage treatment can be performed before discharge to a receiving water.

For many years, sewers were constructed as combined drainage systems in which all surface water runoff and foul sewage were conveyed in the same pipes. Recently there has been an increasing preference for separate systems in which all runoff from paved areas is carried by surface water drains, and the foul sewers carry only foul wastewater. The reasons for doing are mainly technical in so far that a separate foul system will generate a more constant hydraulic flow for the treatment works. In between these two extremes, are partially separate systems where only part of the surface water runoff (often that from roofs and backyards of buildings) is taken into foul sewers, the remaining runoff from roads and similar paved areas is carried by separate surface water sewers.

The choice of system depends on the costs of installation, the quality of surface water discharges, pollution from storm sewerage overflows in combined sewers, control of grit and other material, and the costs of sewage treatment.

The average daily flow of wastewater in a sewer is usually determined by water consumption but the peak rate of flow in dry weather can vary between two to four times the average rate over 24 hours. The minimum flow can typically be half the average flow. However, because of the need to size sewers in separate and combined systems based on providing sufficient capacity for transport, they are usually designed on the basis of intensity and duration of rainfall during heavy storms.

To save costs, storm sewage overflows are often provided on combined sewers (refer in next section below). These allow relief of the sewerage system during heavy rainfall by diverting excessive flows to a stream or river, so that the sewer downstream can be smaller. A large sewer system can have many storm sewage overflows. Unfortunately, the overflow from combined sewers is of foul sewage diluted with surface water, and is therefore polluting. This can result in damage to a watercourse and visually offensive conditions.

Wastewaters can be broadly divided in two categories – domestic sewage which arises from the use of piped water in the home, and industrial effluents which arise from virtually all types of commercial manufacturing processes. The latter are of concern because industrial wastes, if discharged to sewer when untreated, can contain toxic materials which interfere with sewage treatment.

Most sewer systems carry complex mixtures of domestic sewage and partially treated industrial effluents. In addition, the volumetric flows of wastewater may be affected by infiltration of ground water, particularly in old sewer networks.

The type of sewer system has a marked effect on sewage treatment. When designing new works, or extensions to existing works, it is important to take these effects into account. It is essential to characterize the wastewater by monitoring, sampling and analysis. The relationship between dry weather flow, average flow and peak flow should also be determined. Such considerations can often influence the choice of treatment process – it is well know, for example, that the extent of flow variations in small networks is much greater than that in large systems.

Wastewater collection system management is inextricably linked to the management of urban drainage, resulting from rainfall, and its safe and efficient discharge to rivers. A significant priority for investment and operational expenditure will be the protection of domestic and commercial properties from flooding. In most member countries this responsibility is one which the municipal utilities responsible for wastewater collection and drainage management, will play a leading management role.

This element of the supply chain has in Europe lent itself to natural monopoly because of the important role in which municipalities have played in constructing and managing collection systems; and as a result of the regulatory system for the protection of water courses, which is enforced at local levels.

The wastewater collection and drainage part of the water cycle is one that local government authorities are most likely to still operate and fund from local taxation rather than specific discrete charges.

- 
Stormwater treatment

Storm wastewater treatment processes are used to reduce the quantity and or improve the quality of spills of combined wastewater and stormwater runoff, thereby ensuring that receiving water quality objectives are met.

During rainfall events, the flow of wastewater in combined sewer systems increases as a result of the volume of runoff entering the system. To reduce the size and hence cost of sewers, overflow devices are installed to allow relief of the system when certain levels of flow are reached. These combined sewer overflows (CSOs) regulate a maximum flow that can pass through the sewer (continuation flow) with the excess being spilled either to off-line storage or directly to a receiving water. It needs to be remembered that stormwater itself can be heavily polluted.

Storage normally contains the highly polluting “first foul flush”. It also limits the volume of untreated storm sewage spilled during storms. Other methods involve limiting the volume of surface water runoff and treating it to reduce the polluting load discharged by CSOs to the watercourse.

1.6 Wastewater treatment and sludge disposal

-
Wastewater Treatment

Achieving the treatment objectives for a particular wastewater involves process selection based on an initial comparison of the influent wastewater characteristics to the effluent consent.

The challenge for the wastewater process engineer is the evaluation of options and optimum selection of processes into an integrated flowsheet.

Historically, to assist the engineer, processes have been grouped together by increasing levels of treatment. The terms for wastewater of preliminary, primary, secondary and tertiary treatment and for sludge of sludge thickening, stabilisation, dewatering, thermal treatment and sludge handling have been used. Although these terms represent rather arbitrary levels of treatment, they do aid the design of works.

A brief description of each of these groupings is given below.

Preliminary treatment is the removal from wastewater of constituents that may cause operational or maintenance problems to subsequent treatment processes. Examples include screening and grit removal.

Primary treatment is the removal of solids and associated organic matter by sedimentation in settlement tanks. Chemicals additives are sometimes used to enhance the settling process.

Secondary treatment involves the removal by biological oxidation of the organic matter which remains after primary treatment. This group of processes also includes those which remove nutrients such as nitrogen and phosphorus from the wastewater. Examples include activated sludge, biological filters and biological aerated filters. Most of these processes involve a sedimentation stage to separate treated solids from the final effluent.

Tertiary treatment is the removal of residual organic material from an effluent that has received secondary treatment.

Tertiary treatment is installed in order to consistently produce a high quality effluent. Processes include filtration and nitrification. Disinfection can also be classified as a tertiary process.

Sludge thickening is practised to reduce the volume of sludge and provide cost savings in downstream process plant.

Stabilisation is required to meet the legislatory requirements for disposal of sludge to land.

Dewatering is practised at large works to reduce the cost of sludge disposal.

Thermal treatment is practised at large works to reduce the cost of disposal and where disposal sites are limited.

Sludge handling involves moving sludge from unit processes to further unit processes or to final disposal.

Industrial wastewaters are generally treated before entering the public collection system or disposed independently of the system with separate agreements for treatment needs with regulators.

-
Sludge Treatment Processes and Disposal Routes

To bring the importance of sludge into perspective, the cost of sludge treatment and disposal can be about half the total cost of wastewater and sludge treatment and disposal. Sludge treatment and disposal should be regarded as an integrated function. In fact, the disposal route for sludge may determine the sludge processes selected at a wastewater treatment works.

The objectives for sludge treatment and disposal are: to transfer the sludge to a suitable disposal site meeting any set standards, without causing nuisance or offence and to do so efficiently and economically.

There are many wastewater processes producing sludge, many sludge treatment processes able to meet the set standards, many other processes that are capable of reducing sludge treatment costs and a number of suitable disposal routes all within an integrated function. Sludge treatment processes which can meet standards set for stabilisation prior to disposal are: aerobic digestion, anaerobic digestion, storage. Processes which reduce costs of disposal by reducing water content and hence volume are: thickening, dewatering, drying, incineration.

Increasingly, some form of reuse is becoming more important as the most environmentally sustainable solids or sludge disposal route. Often taxes apply to the landfill route and the food industry is becoming increasingly concerned about spreading to arable land. Dumping to sea is also illegal in Europe (UWWT Directive). Incineration is relatively expensive and has stringent environmental safeguards attached. Reuse, despite being the preferred option for disposal, does seem to becoming increasingly difficult to implement in the medium to long term as national governments legislate to impose stricter agricultural standards.

2. Trends in industrial water use

Industrial water use (i.e. not including for power production) has tended to decline over time in the majority of European countries.

Figure 3. Industrial water abstraction as a proportion of total abstraction
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Source: our elaboration on OECD data, 1999
Decreases in industrial water use can be explained by several factors.  

Industrial users appear to be more price-sensitive than domestic consumers, and they tend to minimize their consumption (where possible) through the adoption of water-saving technologies in order to reduce costs.  In some cases, they are influenced by specific government programs aimed at conserving water and/or reducing industrial pollution. 

Table 4. Sectoral Water Use (Excluding Power Production) (as a Percentage of Total Industrial Use)

	
	Chemical
	Steel

&

Iron
	Pulp

& Paper
	Food

& Drinks
	Mining
	Oil

& Petroleum
	Textiles
	Other

	Austria
	(  Together: 80%  (
	n.a.
	n.a.
	n.a.
	n.a.
	20%

	Belgium
	18%
	43%
	15%
	4%
	14%
	n.a.
	n.a.
	6%

	Canada
	21%
	22%
	38%
	8%
	1%
	6%
	1%
	3%

	Finland
	18%
	8%
	71%
	1%
	1%
	1%
	0%
	0%

	Germany
	36%
	10%
	6%
	n.a.
	26%
	n.a.
	n.a.
	n.a.

	Italy
	38%
	11%
	14%
	13%
	n.a.
	2%
	7%
	15%

	Netherlands
	59%
	9%
	2%
	7%
	0%
	21%
	0%
	2%

	Portugal 
	5%
	7%
	26%
	7%
	3%
	n.a.
	45%
	7%

	Sweden
	24%
	19%
	42%
	n.a.
	n.a.
	n.a.
	n.a.
	15%


Notes:
 “n.a”.
denotes “data not available”.

Source: OECD, 1999

2.1 Water sources for industry

Differing water sources can have important impacts on the prices faced by industrial users.  A distinction is drawn here between the “environmental” source (i.e. whether water comes from groundwater or from water sources) and the “economic” source (i.e. whether water comes from the public water supply system or from direct abstractions).  The price of industrial water is primarily influenced by the “economic” source of water, as this source effectively determines two very different ranges of prices: the price of publicly-supplied water and the price of direct abstractions (the latter of which is usually much lower).  Industrial water users are only influenced at the margin by the “environmental” source (through variations in direct abstraction costs and charges). 

Figure 5. Environmental and economic regulation



3. Environmental sources of industrial water

The “environmental” source of water can be either groundwater or surface water.

Whether industrial users who directly abstract their water choose to do so from surface water or from groundwater sources depends on two main cost “drivers”: the relative investment and operating costs of directly abstracting water (the setting up of abstraction facilities, borehole, or pipe) for the two sources, and the abstraction charge levied by environmental regulators, which usually varies according to the source of abstraction. 

Industrial users tend to access the cheapest abstraction source available first (i.e. the source for which investment and operating costs, including charges, are minimized).  The relative cost of surface water versus groundwater generally depends on the resource situation of each country.  It is not necessarily true in all cases that surface water is cheaper, as the prevalence of surface water use might indicate.

In several Lander in Germany, for instance, groundwater abstraction charges are set higher than surface water abstraction charges.  It is possible that this is related to a net increase in industrial abstractions from surface water sources, combined with a move away from groundwater abstractions.

3.1 “Environmental” regulation

Environmental regulators are usually responsible for establishing and monitoring surface and ground water quality objectives, as well as for regulating polluting discharges to the aquatic environment.  Therefore, in most European countries, where direct abstractions by industrial consumers are predominant, environmental regulators are likely to have the greatest impact on water costs for industrial users through the licensing and pricing of direct abstractions and direct discharges (where charges are made for abstractions and discharges). Environmental regulators are sometimes also responsible for water resource management, while in other cases, this responsibility may be held by another institution instead (often a separate Ministry within the government).

Environmental regulation generally takes place at the government level within the Ministry of Environment, or in some cases, at the decentralised level

An increasing number of countries are setting up independent environmental regulatory agencies, which look at different pollution media (on the basis of integrated pollution control policies).  These Agencies put pressure on industries to reduce the overall environmental impact of their activities.

It is also important to note the growing role of EU regulation, with several Directives having had a large impact on industrial water prices through the setting of tough environmental standards — for example, the Urban Wastewater Treatment Directive (91/271/EEC).

4. Economic  sources of industrial water 

The “economic” source of industrial water determines a set of two different prices for industrial water.  Industrial water users can either “take” the price which is offered by public water suppliers, or they can “make” their own price, by investing in water abstraction and treatment facilities.  The option industrial users will eventually choose will depend on several factors:

I. the quality of water required by the users and the use to which the water will be put;

II. whether the industrial users are made to pay the full cost of water use by public suppliers;  and

III. whether direct abstraction licenses are available and if charges are set to reflect the full economic costs of water.

According to evidence from the majority of European countries, direct abstractions appear to be more advantageous than public supplies for the majority of industrial users

There are three main reasons why industrial users tend to favor direct abstractions over public supply. First, the quality of water required by industrial users might differ substantially from the quality required in the public supply network, where water is also used for drinking purposes.  Publicly-supplied water is produced to very high potable water quality standards, and these standards have been gradually tightened over recent years.  This supply does not fit the needs of many industrial concerns, which can often use water of lower quality.  It is only in the food and beverage industry that water must generally comply with public drinking water quality requirements.  

Second, especially for non-consumptive uses, it is generally easier for industries to abstract water directly from surface waters near the plant, and to discharge it back to the point of supply with minimum treatment.  The costs of doing so are often lower than for using publicly-supplied water. 

Finally, the preponderance of direct abstractions is probably influenced by the fact that, whereas public water prices may sometimes discriminate against industrial users (and have been increasing in order to reflect higher quality requirements), abstraction charges for industrial users are usually administratively-based, rather than reflecting the true economic costs of the water use.  

As a result of these three reasons, above a certain threshold of water use, it is usually cheaper for industrial users to invest in water abstraction and treatment facilities than to pay for publicly-supplied water.

4.1 Economic regulation

The economic regulator is usually in charge of setting prices, and may have other responsibilities, such as establishing service performance standards in order to guarantee customers’ protection.  The main concern here is with price regulation, and with the impact of economic regulation on industrial prices. 

Water price regulation is generally exercised at the national level, or at the next level down in decentralized government structures.  In most cases, water is treated no differently from other consumer goods, with water price regulation being carried out by the Ministry of Finance, or by the government body in charge of price regulation in general.  

In decentralized systems, price regulation is often carried out by the municipalities themselves, although this can create a number of problems. This is particularly apparent in France and in Italy, where institutions have recently been created to try to improve price information and control at the central level.

4.2 The value of the water : industrial cost and social cost

The cost of water: industrial costs and external costs

The standard economic definition of “cost” of any given good is based on the concept of “opportunity cost”, namely the economic value of the sacrifice that is required in order to provide that good. Therefore, the cost of a certain good (whose production requires a certain amount of inputs such as labor and capital) is equal to the value of alternative goods that could have been obtained if labor and capital would be allocated elsewhere. Economic value is often defined as “willingness to pay” (WTP): it measures how much another user would be ready to pay in order to use those inputs in an alternative way.

A first relevant dimension is obviously the “industrial” (often referred to also as “financial”) that correspond to the cost of services and infrastructure that are required in order to provide water to users. 

In a perfectly competitive market, prices would reflect the opportunity cost, and could therefore be used in order to evaluate it. On the other hand, in non-perfectly competitive market, prices might correspond only partially to opportunity costs, and this will pose some difficulties.

Moreover, when dealing with natural capital (such as water resource) the relevant cost is not only the industrial one, there is also an “external” cost to be accounted for, namely the opportunity cost of the resource itself
. 

The cost of water is not just the cost of economic inputs that it are necessary to use in order to make water available, but also the costs that some other users have to bear by means of reduced opportunities of using the “natural capital” in alternative ways, and the costs that are necessary for maintaining and improving the quality and quantity of the “natural capital” itself up to a level that is considered sufficient in terms of long-run sustainability. 

The category of external costs can as well be further detailed in:

· scarcity costs, that correspond to the opportunity value of water in alternative economic uses;

· economic externalities, that means positive or negative effects for other economic actors that are not accounted for by users;

· environmental externalities, 

all evaluated in monetary terms
.

Further categories could be as well used. External costs might be intra-generational (for example, water pollution obliges downstream users to sustain extra costs for treating water up to satisfactory quality standards) or inter-generational (for example, aquifer contamination due to industrial or agricultural pollution). On the other hand, external costs can be intended in static as well as in dynamic terms. Again, not all environmental functions that are sacrificed can be expressed in monetary terms (and thus easily traded-off with each other), also non-monetary externalities should be considered. 

It is important to stress that externalities may or may not arise – and their dimension might be greater or smaller – depending on local circumstances. In fact, an externality occurs only if water – or better to say environmental functions based on water – become “scarce”, in the sense that some potential users are left unsatisfied. 

In figure 6 we illustrate the typical allocation problem that occurs when a water user wishes to abstract water from a given point. On the horizontal axis, we measure the actual water availability at that point; we assume that on average it corresponds to OO’. 

Curve DD represents the WTP of the water user. It has a negative slope, since we suppose that each additional quantity of water generates a diminishing improvement of users’ benefit. The curve represents a net value, that is to say, the value of the additional product that can be obtained with water use, net of the industrial cost that has to be sustained in order to have that quantity of water available.

Curve NN’ represent the WTP of other social actors (eg. downstream water uses and instream uses) for maintaining the resource unused. The shape of the curve can be justified on the same grounds: the additional quantity of water left in the watercourse has a diminishing value; for example, the WTP for environmental instream uses falls to zero for additional quantities that exceed the “minimum acceptable flow”. Curve NN’ can therefore be interpreted as the marginal scarcity cost of water abstraction at that point.

Figure 6 - Optimal allocation of water, water scarcity and external costs
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Each user wishes to position on the point in which the marginal value will become negative: point Q for users and point Q’ for non-users. If the available resource is OO’, users would use OQ, non-users would require the quantity Q’O’ be left instream, and a further additional quantity QQ’ would remain unused. In this case, there is no allocation conflict, or, in economic terms, there is no external cost implied by the water use.

If the available quantity falls to O’’, the NN’ curve is shifted to the left and becomes NN’’. In this case, both users’ and non-users’ demand use up all the available water: OQ is used upstream, QQ’ is left for other users, no free water is left. For available flows below O’’ (for example, O’’’), a conflict arises: if water is used up to the level that satisfies users, an external cost arises (represented by the area below NN’’’ between Q’’’ and O’’’). If water is left unused in order to generate no external cost, users would lose the value measured by the area under the DD curve between Q’’’ and O’’’ (plus the area between O’’’ and Q that would be left in any case due to water scarcity). An economic optimum could be found in point Q*, where the two marginal values are equal and the total value is maximum.

From this model, we can see that external costs may or may not arise, according to actual availability of water
. In case it arises, in order to comply with the requirement of full cost recovery, water users should compensate the society for the external cost (and therefore, they should be asked to pay for the equivalent of the area that is sacrificed, below the NN curve). Measuring this externality, however, is definitely not a simple task. While for “productive” uses it is relatively easy to calculate the additional value generated by water, in the case of instream uses this can be done only with the use of environmental valuation techniques, what normally requires expensive ad-hoc studies
. 

Prices, charges, taxes: alternative ways of recovering the cost

Correspondent to the water cost we have the water price, that is, the amount of money that is paid by a water user in order to purchase water services and/or to achieve the right to use water. 

We can individuate 4 levels representing actors that might be present along the value chain of the water service (figure 7). Transactions among levels and/or between each level and third parties supplying inputs correspond to monetary transfers.

The first level is represented by the owner of water resources, that in Europe is typically the state. Water resources uses are administered and governed by public authorities in order to achieve water policy objectives. The allocation of use rights between alternative users is one of the most important tasks that are fulfilled at this level. This level is normally financed by the public budget, even if water users might be required to contribute by paying various forms of charges, taxes, redevances, that might or might not be correlated with administrative costs and/or external costs.

The second level is represented by operators of large water storage and supply schemes, very often realized under planning of public authorities and administered by dedicated agencies, either independent or controlled by the central or regional government.

With various forms (public or private law; with the involvement of water users or directly expressed by the state; with or without the participation of the private sector, etc), these entities build and/or operate the infrastructure; in the economy of water services, they act in practice as bulk suppliers. In many cases, these facilities serve multiple uses (namely, flood protection, flow regulation, energy, irrigation, public water supply), according to rules and priorities that are determined politically or agreed by users. In some countries (eg in the US) some degree of “water market” is envisaged at this level: owners of water rights might have some freedom to sell water to other users and/or to make their infrastructure available to other users
. 

It is quite typical that financial resources are at least partially supplied by the public budget. Bulk supply nonetheless might, and in fact often does, involve a price paid by users, covering at least some fraction of the corresponding cost.

Figure 2 - Transactions along the value chain  of the water sector
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The third level is represented by the water supply and distribution system: it corresponds therefore to the retail sector. In Europe, the retail sector is normally functionally distinguished between separate networks for public water supply and sewerage (sometimes operated under the same system and by the same operator, sometimes separated), irrigation and sometimes industrial uses. While urban water services are normally under the control of municipalities or inter-municipal associations (with the only exception of the UK, where responsibility has been put on the central state in 1973 and privatised in 1989), retail supply for irrigation is normally managed through associations of farmers, sometimes voluntary and private, sometimes compulsory and/or governed by public law arrangements
. 

Of course, farmers and industrial users might purchase water also by other water supply systems, and namely by public water supply operators. This choice is in absolute not common for irrigation, if not for very particular uses such as small horticulture and livestock breeding. The reason of the presence of a dual supply lies in the fact that irrigation normally requires water of largely inferior quality than human consumption and in far larger quantities, and therefore the involved cost in case of purchase of water from the PWS would be prohibitive. Industrial uses, in turn, are normally self supplied when water consumption is high, while they rely on the PWS for sanitary uses. Industrial sewerage often entails collective bodies with some public-private partnership.

Retail suppliers sometimes purchase water from bulk supply schemes (second level), sometimes produce water directly. In some cases, neighbouring networks trade water among themselves: a certain unit might produce water for its own necessity and also sell bulk water to other units. In a few cases (eg the British water companies or the Acquedotto Pugliese in Italy) retail suppliers operate on very large territorial units and manage complex water production schemes (dams, reservoirs, interbasin transfers).

All institutions at the third level are normally working on a cost-recovery base, even if the public budget, again, might, and often does, contribute in various ways, especially for capital expenditure.

Finally, we have water users. Even when all of the other three levels are present, water users provide themselves a number of activities, including the purchase and operation of equipment (eg pumps for irrigation, preparation of land). Unlike individual consumers, agriculture and industry are likely to produce at least some parts of the service value added directly. For example, an industrial polluter might wish to treat water internally before discharging it into the public system, in order to benefit from lower charges. Farmers may wish to manage their own boreholes instead of connecting to a collective irrigation system. Therefore, while the first and the fourth level are always present, the third and the second are represented only in Southern Europe. Sometimes there might be overlappings and division of competences is not always totally clear-cut. In other cases, the presence of multiple uses in one or another stage creates the scope for cross-subsidies and compensation of costs among public and private uses. 

Consumers do usually pay an amount of money to operators of public utilities in exchange for the service they receive (retail price). These payments are called with different names (prices, taxes, charges, fees etc) and might also have different juridical nature (eg they might be compulsory or not; they might be charged directly by the operator, or by the public authority first, and then paid to the operator according to contractual arrangements); whatever the name or the nature, however, they correspond, very broadly, to the cost of the service, in the meaning that they are charged by the service operator and represent (one of) the revenues accruing to the operator.

The juridical nature of subjects located along the value chain can influence the nature of the payment. For example, in some cases public authorities responsible for providing the service obtain a revenue that belongs to the category of taxes (eg because it is compulsory) even if it is in fact calculated on a cost-recovery base (eg the wastewater charge in many European countries). In other cases, payments have the juridical nature of tariffs or prices, even though they maintain fiscal components (like the British “water charge”, that in fact is very similar to a property tax).

As these examples show, the concept of water price has very different meanings in different parts of the world, and it is to some extent simplistic to discuss on “cost recovery” by simply comparing the final “water price” to the average cost. What we should assess in turn is the overall financial structure of the system, following the conceptual model underlined in figure 2, where we have represented in bold the basic elements of the public utility system: utility operators, final consumers and the state.

It is important to note that state contributions (subsidies) are in fact financed by taxation. In other words, the existence of subsidies does not mean that the cost is left “uncovered” – what is in fact impossible – but rather that individuals pay as taxpayers instead than as water users. Only in case there is an intergenerational externality (for example, because the present generation fails to cover the whole cost and transfers a part of it to the next one through public debt or depreciated natural or artificial capital) we could say that the cost is not “recovered”. Of course subsidies financed through taxation introduce many potential distortions in the allocation of resources: the correct balance between subsidies and prices – or, better to say, between fiscal and endogenous financial sources – should be assessed having in mind the set of incentives that alternative financing structures will provide to water users.

One last opportunity that should be considered is the involvement of the private industry in the provision of the service. The concept of extended producer responsibility has been widely applied in environmental policies, though not too much in the case of water except in the case of sewerage. If the private sector is asked to accept certain costs within the product costs, this means that a part of the “cost of water” is in fact internalized by manufacturers of goods and later transferred on the price of those goods.

This means in practice that the burden of the cost will finally be passed on to the individual citizen, yet this time as a consumer and not anymore as a service user or as a taxpayer.

The same occurs, even with no incentive effects, when commercial and industrial customers are receiving the same public service as households and pay a higher price, therefore generating a cross-subsidy. This cost will in fact be reflected in the general cost of the commercial premise and be transferred on prices.

In the end, it is not possible to trace a precise line between “prices” (paid by individual consumers) and “subsidies” (paid by the public budget). The financial structure of water services (that is, the share of payments that individuals make as water users, consumers of goods and/or taxpayers) usually entails some degree of cost-sharing. This might occur on a territorial basis (eg the water cost is paid by water users, but costs are equally divided among a large territorial unit) as well as with cross-subsidies among water uses (eg industrial use bears part of the costs that would belong to households or agriculture) or among different services. Or, the state can contribute with direct or indirect payments financed by taxation. 

Figure 8 - Alternative ways of financing water services
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Source: Massarutto, 2002

Figure 8 contains a temptative taxonomy of the different kind of subsidies, starting from those that simply occur among water users (on a geographical base, through unification of management units or through ear-marked taxes); direct subsidies paid to some of the levels involved in the supply chain by a public authority; indirect subsidies (eg tax allowances, low-interest loans); and externalities (costs that are simply discharged on some other water users, of the present or the next generation).

The reason for this is either technical (since water resources and water infrastructure are consumed “collectively”, and it is not always possible nor useful to determine the exact individual cost) or lays on ethical grounds (aiming at reducing the total cost of water to certain categories of users).

The economic value of water

The third concept is that of value of water.

We can distinguish for this purpose an individual value (for the individual user) and a social value (benefits that accrue to the society as a whole in terms of public goods and/or positive externalities).

A water user might be willing to purchase as long as the price paid, direct costs included, is higher than the value that the same user attributes to water. 

The sum of economic values that an individual is ready to attribute to water is summarized by the concept of willingness to pay (WTP), that is, the maximum amount that a person would theoretically accept to pay – the maximum amount of alternative welfare opportunities it would be ready to sacrifice – in order to have water available while remaining better off.

Productive uses, such as irrigation, normally entail a use value only. In such cases, WTP can be evaluated by calculating the additional income generated by an additional quantity of water. This is clearly influenced by the productivity of water. For example, in the case of irrigation different sets of crop prices and other market features will influence the economic performance of the farm and therefore the desirability of irrigation.

The evaluation of individual WTP is not always easy, since the contribution of water in general does not depend simply on the marginal improvement of production. 

In case of final uses, in turn, this procedure cannot be used, and other techniques should be adopted. For example, individuals may be asked to express their willingness to pay through the use of appropriate surveys such as contingent valuation. In alternative, we can imagine to derive the WTP from the behaviour of individuals (eg if they are ready to spend a certain quantity of money for visiting a fishery, we can assume that their WTP for that fishery is higher).

In case of environmental externalities, other values should be considered, that are not directly linked to the actual use, but could as well be expressed in terms of monetary WTP at least in part. Conceptually, this WTP could be measured if a stakeholder for some non-economic environmental function would accept a given monetary compensation in exchange of the sacrifice of that environmental function. If the sacrifice is not acceptable at all (i.e. it is considered as “inestimable”), a monetary value could be as well be measured in terms of the cost of the cheapest alternative for satisfying the same environmental function
.

Individual WTP is an important component of value. However, when dealing with environmental resources such as water, we should include also collective dimensions of value that belong to the category of “public goods” or “merit goods”.

In the first case, we are dealing with values that are not accruing to a specific individual. In technical terms, a good is “public” when it can be consumed contemporarily by many users without causing extra costs (a new user can be added without a marginal cost) and the exclusion of any individual consumer is impossible or too costly. Flood protection, drainage of rainwater, health benefits associated with centralized water supply, collective compliance with environmental regulation can be cited as examples. Environmental values (eg conservation of wetlands and of the river landscape, creation of natural parks) are other examples.

The second case occurs when there are value dimensions that are not expressed by individuals, but are instead revealed through the political process. Affordability of water to low-income families is an obvious example. Another example can be made in the case of irrigation: it does not only contribute to the farmer’s income (individual WTP), but produces also other benefits that are valuable from the society as a whole (eg it may help to improve one country’s ability to be self sufficient in food production; it may help to slow down the abandonment of countryside; it can allow employment opportunities, and so on).

Sustainability

The concept of sustainability should involve the ecological dimension (water as a finite and vulnerable resource), as well as a social (accessibility of water seen as an indispensable social need; participatory and democratic approach in water policy decisions) and an economic one (water as an economic good to allocate efficiently). This three dimensions, appropriately specified in terms of indicators, provides the evaluation basis for water use.

Figure 9. The 3 E’s

Source: Barraqué, 2003

The concept of sustainability, defined in this way, allows to enlarge quite a lot the simple rationale of neoclassical economics, according to which a given allocation of water resources is “efficient” – and therefore optimal – as far as all users obtain the same net marginal benefit (resulting as the difference between individual value and the sum of price and individual costs, possibly including external costs and benefits in the calculation) and public money is spent up to the level that equals the marginal returns to society.

The sustainability concept allows us to consider further dimensions that are not appropriately dealt with in the neoclassical economic framework, namely equity (defined as a human right to access to basic needs) and conservation of natural capital . 

Water is seen then either as a source of irremissible values or as a “critical natural capital”, providing basic functions for which there are no substitutes. Nonetheless, the concept itself remains to a certain degree ambiguous and requires an appropriate specification that can occur only through the political process and on a case-by-case basis.

As a critical natural capital, sustainable use of water cannot be assessed at an overall scale, but rather on a local scale, where all relevant environmental functions should be preserved and water use should be kept below natural recharge of the renewable resource
. The relevant territorial scale for the water balance can be a larger one only if resources are “averaged out” in a larger territorial unit by physical man-made infrastructure. Yet in order to do so, an economic as well as a social dimension of sustainability should also be considered: the cost of infrastructure should be fairly shared among generations; at the same time, the price charged on users for this purpose should not exceed a critical limit that excludes those who cannot pay (Barraqué, 1999). 

The equity argument, in turn, legitimates water policies aiming at a “socialization” of the cost of large water schemes, in order to allow “each” user – regardless its geographical location – to satisfy at least “basic” water needs. This principle of equity in the allocation of water resources is well agreed
.

However, the exact definition of “each user” and “basic need” is of course a delicate political issue.

As a general criterion, widely agreed in spite of slightly different formulation and terminology adopted, we can assume that relevant functions of the critical natural capital (“water needs”) should be effectively satisfied without creating prejudice for the integrity of the natural resource (quantitative and qualitative water balance between available renewable resources and uses) while “socially relevant” water uses should be affordable for anybody regardless income levels and social conditions. Therefore indicators of sustainability should reflect available environmental functions, appropriateness of investment in and depreciation of natural and man-made capital in order to achieve a satisfactory trade-off between them, affordability and accessibility issues, allocation of water among competing uses according to its “value”, and finally an efficient use of economic resources in order to ensure that water services are supplied so as to avoid the creation of monopoly rents of any kind (Figure 10). 

Transforming these general concepts into proper indicators is not straightforward. We cannot enter deeply into the complex and rich debate on the practical definition of indicators for assessing sustainability of water use. We can nonetheless note that definitions and underlying principles maintain some degree of fuzziness.

Figure 10 - Sustainability in 4 objectives
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The concept of “water needs” is as well quite a slippery one, since its very meaning should be assessed through a political evaluation. 

For this very reason, it has been argued that the choice of indicators and their evaluation should not be imposed “ex ante” by means of a general definition of sustainability encompassing all relevant criteria and to be applied everywhere; rather, it would need to result from a participatory political process, in which relevant environmental functions are identified, trade-offs verified and measured, alternative solutions are examined
. 

4.3  The economic rationale for water pricing and FCR

The economic optimal pricing rules: allocative efficiency

According to the economic theory, optimal pricing of any private goods or services should reflect their long run marginal cost (LRMC). Each customer should pay for any additional unit according to the additional cost that her demand requires. In this case – and only in this case – the price functions as a signal of economic scarcity. Each user will decide to purchase an extra amount of water only if its price is greater than its value. 

It is quite intuitive to understand why this happens. If marginal value is greater than marginal cost, there would be a potential welfare gain by supplying an additional quantity. Vice-versa, if marginal cost would be higher, there would be a welfare gain from reducing supply
.

Therefore, if for some reason prices diverge from marginal cost, water users will receive a distorted signal
.

This conceptual scheme can be applied for example in order to evaluate the opportunity to build a new water supply scheme (with higher marginal cost) in order to supply additional quantities of water.

As we can see from figure 11, from the pure point of view of economic efficiency, it is preferable that existing water is shared so as to satisfy all water request of household supply first, and then leave the remaining to agriculture without building the new facility. The total welfare (sum of the benefit of farmers and households) is higher in this case, rather than in case household supply is obtained from long distance transfers, and all cheap local water is used by agriculture. In other words, domestic users would be ready to buy water from farmers paying a price that is higher than the agricultural income that would be otherwise obtained, and lower than the price of long-distance water.

While the application of the marginal cost rule is universal, in certain cases – namely, when costs are sub-additive and/or marginal costs are difficult or complex to calculate – the willingness to recover fixed costs has suggested second-best alternatives. As a matter of fact, when average costs are decreasing because of economies of scale, the marginal cost is lower than average cost. 

We can note from fig. 12 that collective welfare continues to be maximized by the application of marginal cost, but this causes a loss to the service operator
. In such cases, we can either imagine that the state could cover this deficit through money transfers, or accept a minor welfare loss by allowing the operator to charge the average instead than the marginal cost. Alternatively, if the operator is able to apply different prices to different categories of consumers (and this “price discrimination” is legally accepted), the same effect could be obtained by charging different groups of consumers the marginal cost plus a quota of the fixed cost that is inversely proportional to their demand elasticity (Ramsey pricing).

Figure 11 - Pricing as an allocation instrument
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Figure 12 - Average cost and marginal cost pricing
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FCR in the strict meaning is a further relaxation of both concepts: it requires a correspondence between total costs and total revenues, without going too precisely into the issue of which customers pay for which costs
. 

The limits to the application of LRMC are of four types: 

· the marginal cost principle is an optimal pricing rule only if the monitoring of individual consumption is not difficult/costly and demand is elastic enough;

· recovery of sunk costs in the long run might not be guaranteed by the strict adoption of LRMC nor by AC and RP.

· water services usually entail a public good dimension as well as a private good one; therefore, we should include among the benefits also components of collective utility that individuals do not consider (or consider only partially);

· allocative efficiency is not the only goal of public agencies; once the allocative benefit of the marginal cost pricing is lost, the price paid acquires a fiscal nature, and there is no reason but a political one to use the PPP instead of a progressive criterion for allocating the tax burden. Distributive issues might be relevant as well: in other words, society is not necessarily indifferent with regard to the concrete distribution of costs and benefits

Water prices as environmental policy instruments

Independently on marginal cost issues, water prices might be used by water authorities as demand management tools, and therefore maneuvered in order to achieve given water policy targets.

The rationale for this use of prices lies in the well-known theory of environmental taxes starting from the work of Pigou in the 30s until the work of Baumol and Oates (1989)  that is now considered as the standard reference
. It is based on the idea that demand reacts negatively to price variations (for the same reason seen above, that users will purchase an additional unit of water until the additional expenditure (the price of the additional unit) is lower than the economic value (utility). Since utility decreases with quantity (additional quantities produce diminishing additional utility) this results in a demand curve with a negative slope, such as the one represented in figure 7. At lower prices, users demand more water; at higher prices, demand is reduced.

From the same figure, it is easy to understand the mechanism through which water prices can provide an incentive to curb down water demand: supposing that the demand target is D*, this is not achieved at the current price P0 (since at that price, demand is Q0). The water authority could then impose a water tax (an additional water price) so as the final sum paid by the water user becomes P*.

We can assume then that each increase of the water price, however motivated, would have the same effect. It is important to note that the effect occurs because users pay an additional quantity of money for additional quantities of water, and not because their total expenditure for water is higher.

In other words, it is important not to make confusion between cost-recovery and incentive pricing, since the latter requires that prices are some function of the quantity that is actually demanded.

Figure 13 - Water prices as environmental taxes 
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Full-cost pricing of water is perfectly compatible with a poorly incentivating system (eg if rules for allocating water and the pricing methods will continue to be based on flat rates); on the other side, an incentivating pricing system could be designed even if the total revenue does not recover the full cost. In any case, the economic literature invites us to be at least cautious in retaining that pricing water alone could be sufficient in order to promote water sustainability; nonetheless, it can be a very useful policy instrument provided that it is structured in an incentivating manner. The incentive effect depends on the shape of the demand curve: the more elastic the demand curve, the more effective is the price signal. Since what is important is the cost of the last quantity of water purchased (and not the total or the average cost), it can be believed that an increasing-block tariff structure could reach this effect more easily (above a certain quantity, the additional cost of a new unit grows higher).

Financial equilibrium of operators and the public budget

As we have seen in the previous sections, allocative benefits of water pricing occur only if it follows the marginal cost rule, while environmental incentivation simply requires that prices are in some relation with quantity (hopefully, a monothonic growing function of quantity such as in the increasing-block model). In both cases, there is no strict requirement for FCR (in the sense that allocative and environmental objectives can be pursued even if FCR is not achieved), while, on the other hand, the achievement of FCR per se does not necessarily imply allocative nor environmental benefits.

The last argument spent in favour of FCR has nothing to do with incentives, rather it is based on the need to guarantee that water management systems can be self-sufficient from a financial point of view. This argument is either motivated by public budget restraints, or by the belief that independent service-oriented water management systems are more keen to behave efficiently rather than state agencies.

The first motivation can be considered as a de facto statement rather than a normative judgment. Regardless political preferences in favour or against state intervention in the economy, the supply of state-financed goods requires public spending and therefore taxation or creation of public debt. Most western economies are facing a crisis with this respect: the growth of the size of the public sector has already reached a critical point; fiscal policies are thus constrained and better concentrated in those areas of public intervention that require redistribution of resources. In this sense, expenditure for water services should be faced through the direct involvement of users, even when it maintains some elements of taxation, that will likely incur into less opposition from users.

Water pricing can thus be seen as an indispensable ingredient of any privatisation policy, since it is the only way water management agencies can have access to the private capital market. This model of financing is more suitable for “ordinary” management of water systems (requiring smaller but continuous investment, instead than single and concentrated in time), being less conditioned by the tendency of public expenditure to depend on economic cycles. 

Once the initial investment is done, direct responsibility for service operators on long term maintenance would decrease the risk of opportunistic behaviour, encourage the adoption of good management practices, stimulate cost reduction; otherwise, a concrete risk of running into a “vicious circle of public spending” would be faced: if ordinary management is not able to generate enough financial resources for keeping the system in good conditions, sooner or later a new public investment will be needed in order to replace the infrastructure.

The second motivation, relies on the fact that independent service-oriented agencies, being forced to provide value for money to their customers, will not be able to incur into deficits and will thus be stimulated to adopt cost savings and not to invest in overcapacity. On the other hand, users will develop a cost-conscious attitude towards the service. This motivation is also linked to a political preference – well rooted into the sustainability debate – for user-governed self-regulating systems for managing environmental resources for the sake of a better achievement of an equitable sharing of environmental resources.

While these arguments lead in the direction of “cost recovery” rather than of economic pricing, it should also be noted that in many cases adopting full-cost recovery – thus obliging each system of users to repay the 100% of the total cost – might lead to pricing levels that are likely to exceed the threshold of affordability. This is particularly the case when investment in new infrastructure is foreseen.

For this reason, some authors have developed the concept of “sustainability cost” (or “quasi-full-cost recovery”) meaning that prices should not necessarily cover the total cost, but rather be able to finance the long-term maintenance of the capital infrastructure, including natural capital. In other words, there might well be a public contribution for the initial investment, provided that later on users will be able to continue financing operation and depreciation of the system in order to prevent its value from reducing (and therefore preventing the need for new public contributions in the future)
. 

4.4 Financing and tariff structure

There is a huge variety in the types of metered tariff which can be used (Pezzey and Mill, 1998). The main types of tariff structure (excluding the initial connection charge) are:

· flat-rate tariff;

· uniform volumetric tariff;

· two-part or binomial tariff (sum of a flat rate tariff and a uniform volumetric tariff);

· block tariffs, which also usually incorporate a flat-rate charge, plus declining block tariffs and rising block tariffs.

Price structures are generally fixed at the local (municipal) level, and can vary widely within a country (e.g. in order to reflect differences in cost structures). However, a number of criteria exist which can be used to characterize and compare pricing policies for industrial users between countries.

Various tariff structures for industrial users are in place in European countries. The most common of these involve two-part tariffs, including a fixed element (which generally varies according to some characteristic of the user) and a variable element (which is usually based on average cost-pricing).  The fixed element can be based on the meter size; in some countries, the fixed element is simply presented as a meter fee.

a)  Increasing-decreasing block tariffs

We have decreasing-block tariffs when successive blocks of water are sold at lower and lower prices. The use of decreasing-block tariffs are now slowly disappearing.

On the other hand, we have increasing-block tariffs when successive blocks of water are sold at ever-higher prices.  

In some case, in addition, a connection charge may be levied separately. The basis for defining the connection charge can vary substantially.

b) Full-cost recovery 

“Full-cost recovery” implies that at least all costs which result from the legal and administrative obligations placed on the service provider are recovered through charges.  Service providers therefore usually need to recover the following costs from water users: operation and management costs, capital maintenance costs, capital costs (principal plus interest repayment), and reserves for future improvements and extensions.  The absence of full cost-recovery either means that subsidies are in place to make up the 
difference between costs and water charges (so that the water utility can be financially sustainable), or that the asset base is being run-down.


The full-cost recovery principle is strictly applied in a relatively small number of European countries.

In most countries, cost recovery does apply to operating costs, but charges are usually not sufficient to cover all capital costs, hence the existence of subsidies for investment costs. 

c) Non-discrimination 

According to full cost-recovery principles, overall costs should be recovered through water charges for all customer classes, taken as a whole.  The non-discrimination principle states that each customer class should pay charges which are sufficient to recover costs engendered by the supply of water services to their particular customer class. In practice, it can be difficult to ascertain whether special tariffs for industrial users are justified on cost grounds (hence, non-discriminatory) or not. 


In a number of cases, however, water tariffs do tend to discriminate between users, and cross-subsidies appear to be in place.

d) Marginal cost pricing 

Marginal cost pricing, where prices are equal to marginal costs, is the most efficient pricing structure for guaranteeing that correct price signals are passed on to consumers.  Due to a number of practical difficulties, however, strict marginal cost pricing has yet to be implemented in the water sector in European countries. 

Strict implementation of marginal cost pricing can generate considerable administrative costs, which may counter-balance the efficiency benefits of applying a marginal cost pricing methodology in the first place.  For instance, marginal cost pricing may require the installation of complex meters capable of determining not only the total consumption level of a water user, but also the time at which the consumption took place. 

e) Tariff structures for industrial users vs. others 


Industrial users can be charged according to a similar tariff structure as domestic users, or they can be charged following a very different tariff structure.  Thus, domestic users in a number of countries are charged on the basis of flat rates, whereas industrial users are almost always metered

f) Special tariffs for industrial customers 


In some countries, little information is available on tariff structures for industrial consumers because industrial users tend to enter into special contracts with water suppliers.  

The regulator found that various reasons  may justify discounts for industrial users, including the argument that “large users may have more stable demands, avoid some peak costs (particularly if on-site storage is provided).  Where water is supplied in large pipes, some of the costs in the distribution system (including leakage) may also be avoided.”  If these factors are material enough, the regulator had no opposition to them being reflected in tariffs, but preferably through standard charges available to all customers in similar circumstances, rather than by special agreement. 
g) Subsidies for industrial users 

Subsidies can be available for water suppliers when charges are not sufficient to recover full costs, or can be paid directly to industrial users willing to improve their water abstraction or treatment capacities.  

The most common type of subsidy given to water suppliers is loan reductions for investment in water and wastewater treatment plants.  

Frequently, tariffs include a basic allowance (charged at zero or a low rate) to allow for equity concerns. A minimum charge for a volume consumed can also be applied. The same or different tariffs may apply to different types of user. Rates and thresholds may vary over time, according to customer characteristics (property value or income) or location.

Two-part, rising block and declining block tariffs are widespread. The two former types are gaining ground due to a general shift of opinion away from consideration of water supply as a public service to its use as a commodity with a correct price. Seasonal tariffs (summer/winter) are uncommon, but are becoming more widespread. Peak tariffs (hourly or daily) have only been tested in experiments.

Rising block tariffs, where successive blocks of water are sold at a higher price, exist in Italy, Portugal and Spain. In Spain, there is a large diversity of tariff structures, but most involve increasing block tariffs. In addition, a connection charge may be levied separately, as is the case in Denmark, Finland, France, Greece, the Netherlands, Norway, Spain and the UK.

The existence of a connection charge, that usually permit to partly cover the fixed cost of the suppliers, is independent of water  consumption, and has the result to make more expansive low-volume rather high-volume consumes.

At the same time, it is necessary to take into account the basis of calculation of the block tariffs. If the calculation is on a unit household basis, without taking into account the number of people in the household, the water price per capita will be higher for families with more members.

Sometimes, sewerage services are not charged separately from water services, and, even where they are separately identified in the bill, they are often simply calculated as a percentage of the water bill (e.g. Ireland and Poland) (OECD, 1998c). Tariffs may be defined with several aims, which may in some cases be in trade-off:

· efficiency (maximum net benefit for society);

· raising revenue to cover the costs of supply in a fair and equitable way;

· reducing environmental costs (abstraction and pollution)

· understandable for customers and applicable for administration purposes.

In terms of the structure of prices for public water services, there is a clear trend in OECD countries away from fixed charges and towards volumetric charging ; in other word, the more you use, the more you pay. Even where fixed charges still exist, the policy of allowing large free allowances is decline. 

To encourage conservation, the trend in volumetric charging is also moved away from decreasing block tariffs and towards increasing block ones. 

The pricing systems for wastewater treatment are rather more complicated than they are for water supply. This is partly because responsibility for sewerage, sewage treatment and drainage is typically held by different bodies, each with their own principles and practices. Another complicating factor is that use of water directly from natural sources in the environment represents roughly 75% of total water consumption by industrial sector (on average in OECD countries).

Nevertheless, the basic charges for wastewater services are sometimes linked directly to volumes of water delivered from the public water supply system. Where this is the case, the structure of wastewater charges tends to mirror that of water supply systems. 

Table 14. Water management in mechanism

	Allocation mechanism
	Definition
	Advantages
	Disadvantages

	Marginal cost pricing
	Targets a price for water equal to the marginal cost pricing  of supplying the last unit of that water. Water supply charges typically include collection, transport to treatment plant, water treatment to meet quality standards, distribution to customers and monitoring and enforcement. Water charges may also include any social costs (or benefits), although they may be more difficult to calculate.
	Avoid the tendency to underprice water.

Could avert overuse because prices would rise to reflect the relative scarcity of water supplied.

Can also be combined with pollution charges and taxes.
	Difficulties in defining marginal costs itself as a result of problems in collecting sufficient information to estimate benefits and costs.

Tends to neglect equity issues.

Requires volumetric monitoring which is not always in place.

	Public/administrative allocation
	The government decides which water resources can be used by the system as a whole, and allocates and distributes water within different parts of that system.

The State’s role is particularly strong in intersectoral allocation, as it is often the only institution that includes all users of water resources, and has jurisdiction over all sector of water use.
	Tends to promote equity objectives, ensuring water supply to areas of insufficient quantity: the physical allocation of water among users is independent of the charge.
	Prices do not represent either the cost of supply or its value to the user.

Often leads to waste and misallocation water.

Often does not support user participation.

The dominant incentive to comply is enforced by law.

The structure of fees for water often do not create incentives for users to save and use it more efficiently.

	Water

markets


	The allocation of

water is referred to as

an exchange of water

use rights, compared

to a temporary

exchange of a given

quantity of water

between

neighbouring users.

Sometimes it requires

the intervention of

government to create

the conditions

necessary for markets

to operate (defining

water rights, creating

the institutional and

legal framework,

investing in

infrastructure to allow

water transfers).
	The seller has the

opportunity to

increase profitability.

The buyer benefits

because the water

market encourages

increasing water

availability.

Empowerment of

water users by

requiring their

consent to any

reallocation of water

and compensation

for any water

transferred.

Provision of water

rights tenure to the

water users.

Induces a shift

towards improved

water management

and efficiency in

agriculture.


	Difficulties for

establishing the

market: measuring

water, defining

water rights when

flows are variable,

enforcing

withdrawal rules,

investing in

conveyance

systems,

environmental

degradation.

Third-party effects

have to be

identified and

quantified to take

into account the

associated costs in

the exchange

process (pollution,

overdraft of water

tables, etc.)



	User-based

Allocation


	Irrigation : farmer-managed

irrigation (by time

rotation, depth of

water, area of land,

shares of the

flow).Domestic-water

supply: community

wells and hand-pump

systems. User-based

allocation requires

collective action

institutions with

authority to make

decisions on water

rights. The effect of

user-based allocation

depends on the

content of local norms

and the strength of

local institutions.
	Potential flexibility

to adapt water

delivery patterns to

meet local needs.

Administrative

feasibility,

sustainability and

political

acceptability.


	Requires a very

transparent

institutional

structure.

Local user-based

institutions can be

limited in their

effectiveness for

intersectoral

allocation of water

because they do not

include all sectors of

users




4.5 Mechanisms for prevention and control 
The most significant categories of environmental (economic) instruments identified in the revised literature, still valid and consistent with the scope of the concepts presented earlier, are the following: 

· Charges 

· Tradable instruments 

· Financing aids and subsidies 

· Reimbursable deposits 

· Compliance incentives 

Considering the above, the following categories may be considered to classify what has been actually considered as an economic instrument for environmental management: 

· Fiscal and financial instruments (charges, financial aids, subsidies, reimbursement systems, compliance incentives). 

· Development of markets (water markets, tradable permits, insurance). 

· Property and user rights (property, tenure, concessions, etc.). 

In the following section, coherently with the aim of our study,  we will better describe fiscal and financial instruments.

-
Fiscal and Financial Instruments 
a)
Taxes or effluent charges: 
The regulator sets a tax rate per unit of emission and the source decides how much to emit. Its main advantage is that it has the potential of being cost effective from both static and a dynamic point of view. In a static sense, the criteria refer to the attainment of the environmental goal at the least possible cost. In a dynamic sense, the criteria relates to whether or not the instrument provides the incentive for the sources to adopt new technologies as they become available, so as to keep the efficiency over time. On the other hand, it is necessary to monitor the emissions to determine the amount of tax that has to be paid. When the number of sources is large, the monitoring cost may be far from trivial. It may even be a case that this cost outweighs the benefits of the policy

b)
User fees: 
This instrument is defined as a fee charged for wastewater gathering, treatment or disposal, where the cost of providing the service is charged to all users discharging wastewater into the public sewer network. In the case of OECD countries, there is evidence, which indicates that the user fee actually covers the handling cost. Moreover, if the user fee is related in some way to the flow or quality of the discharges. It will serve as an economic incentive for reducing such discharges. 

The user fee to be charged to residential users can be fixed, variable, or a combination of both. It can be based on the property value, the amount of water consumed, or it can be simply a fixed amount. In many countries, industrial firms are also charged for the wastewater that they discharge to the sewer network. Because of the high cost involved, direct monitoring of the quality and quantity of the discharges is usually restricted to large sources, while the rest of the users usually pay a fee that might differ according to the type of industry or to water consumption.

c)
Subsidies: 
Subsidies for not emitting can also be used as an instrument for water pollution reduction. However, although they force the source to consider the effects of their discharges, and they work on the right direction, subsidies have a number of perverse incentives that could even deteriorate the pollution problem.

This is why subsidies improve profitability of polluting firms, affecting entry decisions into the industry by attracting new firms to become active. It is even possible that the pollution levels end up being higher than they were in the original situation. Moreover, subsidies are not consistent with the "polluter pays" principle.

Table 15. environmental mechanism for the selected European countries

	Country 
	Type  
	Level 
	Payer 
	Nature 
	Comments 

	Belgium 
	Abstraction charge
	Flanders, Wallonia
	
	BEF 3/mc3 for groundwater, for drinking water (passed on ti consumers at BEF 4/mc3 to cover losses) for other purposes when abstraction > 100.000 m3.
	

	
	Wastewater charge 
	Water companies, three regions
	
	For households, based on water consumption. Industrial discharges pay per m3 of effluent discharges, at a rate that varies with the pollution content.
	Used in all three regions to finance the construction of water treatment infrastructure

	
	Drinking water charge 
	Water companies, three regions
	User 
	
	Flanders: price is a fixed charge, a zero charge for the first 15 m3/person in the householdand a volumetric charge of BEF 35-38/m3.

	France 
	Pollution levy 
	Water agencies
	Municipality, industry
	On measured or estimated quantity of substances discharges (decided by the Basin Committee)
	

	
	Withdrawal levy
	Water agencies 
	User 
	On net and raw volume withdrawn
	

	
	Taxes on water used
	State 
	User 
	On volume used
	FNDAE (Fonds National pour le Développement  des Adductions d’Eau, Ministére d’Agriculture et la Peche).

	Germany 
	Groundwater abstraction charge 
	Federal states (Lander)
	Public waterworks and industry
	Volumetric basis 
	There are big differences between charges in the federal states. Some states have not introduced these charges. A high amount of the charges is used for water protection measures.

	
	Surface water abstraction charges 
	Federal states (Lander)
	Every user 
	Volumetric basis
	

	
	Wastewater charges
	State: the charge shall be levied by the federal states (lender)
	Municipalities, industry (discharge)
	The charge is based on the concentration of certain pollutants and on toxic units (noxious substances and groups of noxious substances) 
	The charge increased in several steps. They have to be used for water protection measures.

	Italy 
	Wastewater tax
	Local water company
	User 
	On volume and water quantity
	Partially finance the collection and treatment

	
	Tax on polluted discharges into the environment
	Local water company
	Polluting firm
	On quantity of pollutants, weight 
	Partially finance the compensation of damages


Source: WRc, December 2002

PART II

5. Water tariff regulation experiences in Europe

AUSTRIA

I)
Administrative responsibility

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal
	Public
	Public
	Municipal
	Central government


Austria’s 2 350 municipalities are responsible for the provision of water services in most areas, and generally do so via autonomous water utilities (Stadtwerke), similar to those found in Germany. Due to an abundance of water resources, direct abstractions are common.  

The management of water resources is made at federal level by the Ministry of Agriculture. The Ministry of Environment is responsible for the finance of the whole cycle, and is aided by the Federal Environment Agency relatively to the environmental policies.

National environmental laws are applied at Land level.

II)
Types of industrial water uses

The largest industrial users of water are metal producers, and the chemical and paper industries.  Together, these account for 80 per cent of industrial water demands. 

III)

Tariff structure for the public supply system

A) For Water Services

	Tariff structure
	FCR
	ND
	DTS
	Subsidies

	Two part tariff

Fixed + volume based
	Yes 
	No
	No
	Yes 


a) Tariff structure: Pricing principles vary from one Land to another.  Tariffs are usually in two parts: a relatively high connection charge, and a charge based on the volume consumed.  

b) Full cost recovery: usually all costs which results from legal and administrative obligations are recovered through charges.
c) Non discrimination: in Austria water tariff tend to discriminate between users (cross subsidies). 

d) Different Tariff Structure: Industrial users can be charged following a tariff structure which is the same applied to domestic users.

e) Subsidies: loans are available for water and wastewater projects.
B) For Sewerage Services 

	Tariff structure
	SC
	FCR
	ND
	DTS
	Subsidies
	Special tariffs

	Two part tariff

Fixed + volume based
	Yes
	Yes 
	No
	No
	Yes
	Partial rebates if less discharges than water used


a) Tariff structure: Sewage charges are determined by the municipalities, and are made up of two components: a connection charge (based on the surface area covered by the property), and a water use charge.  The latter charge can either be based on volume of water consumed or on the size of the property (in built-up areas).  Charges reflect the full capital and operational costs of providing the water services.  If the user can prove that a share of the water received from the pipe is not discharged to the sewer, the sewerage charge can be lowered.  In some municipalities, a premium can be added as a pollution charge.  For example, the pollution charges can be based on a measure of chemical oxygen demand (COD).  This additional payment is only made above a certain minimum consumption threshold.
b) Separate sewerage charge: sewerage services are charged separately from water supply services.

c) Full cost recovery: charges reflect the full cost of providing sewage services.
d) Non discrimination: in Austria there is discrimination between customer classes.

e) Different Tariff Structure: Industrial users can be charged following a tariff structure not different from that for domestic users.

f) Subsidies: public money is used to meet investment costs for sewerage facilities.

g) Special tariffs: industrial users that can prove they discharge a lower wastewater volume into the sewer than the volume of water received can obtain a discount.

C)   Abstraction and discharge charges

Abstraction charges for industrial water are not applies in Austria. There is no resource cost to any user for using surface or groundwater, and there are no pollution charges for discharging into natural waters. 

BELGIUM

I) Administrative responsibility 

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Inter-municipal
	Public/Private
	Public/Private
	Federal government
	Regional


The Federal State and the municipalities jointly control the management of water resources; on the other hand, at a regional level we have the responsibility for overall resource management.

Wastewater treatment remains a municipality responsibility, but an increasing number of inter-communal organisations are now emerging.  Since the 1980s, the regions have been responsible for funding wastewater treatment investments through inter-communal bodies. 

In terms of economic regulation, the Federal Ministry of Economic Affairs has to supervise tariffs for piped water, ensuring that all increases are justified.

II)
Types of industrial water uses

The majority of abstractions for industrial purposes are from surface water. It can also been seen that direct abstraction is a significantly more important source of water for industry than the public water supply. 

III) Tariff structure for the public supply system

A) 
For Water Services

	Tariff structure
	FCR
	ND
	DTS
	Special tariffs
	Subsidies

	Two part tariff

Fixed + volume based
	Yes 
	Yes 
	No
	Large 

volumes
	Regional 


a) Tariff structure. Walloon region: water tariffs the sum up of a fixed charge for meter rental, a volume-based charge, a value-added tax
 and two fees levied by municipalities: an abstraction charge and a wastewater treatment charge. Flemish region: water prices include various elements: a standing charge for meter rental, a volume based charge and a value added tax. Flanders: piped water is billed at slightly above cost level, covering the costs of water production and distribution, as well as an abstraction charge on surface and groundwaters

b) Full cost recovery: charges reflect the full cost of providing water services.

c) Non discrimination: in Belgium there is not discrimination between customer classes. Industrial users in the Region of Wallonia generally pay prices equal to those paid by domestic users.  However, slightly lower tariffs apply for higher volumes. In the Flemish region, in principle, industrial users pay the same water prices as households, but in reality, industrial high-volume water consumers can elect to either pay a regressive tariff, or to negotiate separate contracts with water providers.

d) Different Tariff Structure: Industrial users can be charged following a tariff structure which is the same applied to domestic users.

e) Special tariffs: in the Region of Wallonia some special tariffs can be granted to industrial consumers in certain areas, in order to promote economic development. The largest consumers can therefore negotiate with distribution companies for special supply contracts, on the basis of which prices can be reduced to half the level of domestic prices.

B)            For Sewerage Services

	Tariff structure
	SC
	FCR
	ND
	DTS
	Subsidies

	Depends on load
	Yes
	Yes
	Yes
	Yes
	No


a) Tariff structure: depends on load. In Flanders, the wastewater treatment levy depends on the resulting pollution.  Large consumers (defined as consuming more than 500 cubic meter per year — there are around 30 000 of them) have three options with respect to the calculation of their sewerage levy: (i) they can have authorised laboratories to monitor the pollution loads and calculate subsequent wastewater levies for them; (ii) they can accept the pollution conversion factors by type of pollution and industrial sector established by the central administration, multiplied by the consumption in either m3 or in tonnes of output; or (iii) they can apply the zero-discharge principle, according to which they receive no discharge permit and therefore do not make any discharges. Industry pay an extra pollution charges levied by the service provider. Industrial users also pay a sewerage charge per unit of pollution produced ( this is equivalent to paying a trade effluent charge).
h) Separate sewerage charge: sewerage services are charged separately from water supply services.

i) Full cost recovery: charges reflect the full cost of providing sewage services.
j) Non discrimination: in Belgium there is not discrimination between customer classes.

k) Different Tariff Structure: In the Walloon region, the wastewater treatment charge for industrial users is different from that for domestic users 
l) Subsidies: public money is not used to meet investment costs for sewerage facilities.

C)  Abstraction and discharge charges

	Yes/No
	Destination
	CAP
	ACT
	USE
	Variations
	TR

	Yes
	Environment
	No 
	Yes 
	No 
	No 
	No 


a) Destination: Charges are levied have an explicit environmental objective and are allocated to an environmental found (Fund for the protection of groundwaters, which finances the inventory and quality control of groundwaters in the Walloon region, in Flanders, revenues of abstraction charges go to the MINA Fund, which in turn finances supra-municipal wastewater collections and wastewater treatment plants).

b) Charges are not based on the capacity granted to the industrial users.

c) Charges are based on the actual use of water by the industrial users.
d) Abstraction charges regime is not differentiated between types of uses.

e) There are no variations in the abstraction charging regime.

f) It is not possible to trade abstraction licenses in some place.

DENMARK

I) Administrative responsibility 

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal
	Public
	Public
	Municipal
	Central gov/municipalities


Drinking water and wastewater services are both the responsibility of local authorities, which maintain their own water supply and wastewater treatment companies.  There are about 300 water utilities managed by 275 municipalities, and two regional water services for Copenhagen and Gentoffe.  In addition, private co-operatives of users manage small networks in small towns and rural areas.  There are no private utilities for water services, as it is forbidden to make a profit out of the management of natural resources in Denmark, following a 1926 law.  There are a handful of private undertakings for wastewater treatment, however.  

he 1991 environmental protection law (Mijobeskyttelsesloven) stressed the principle of local autonomy for water resource management.  Regional authorities co-ordinate with municipalities to produce 4-year plans for the management of water resources.  They are also responsible for controlling water abstraction rates and the issuing of licences.  The Danish Environmental Protection Agency supervises the national environment, and acts as the appeal authority for local decisions. 

II) Tariff structure for the public supply system

a) 
For Water Services

	Tariff structure
	FCR
	ND
	DTS
	Special tariffs
	Subsidies

	Connection + fixed + volume based
	Yes 
	Yes 
	Yes 
	No 
	No  


a) Tariff structure: water tariffs are composed of five elements: a fixed annual fee, a volume-related water charge, a wastewater fee, a tax on drinking water and VAT (at 25 per cent).  In addition, the customer must pay a connection fee: industrial users pay a charge based on a unit area of 800m2 of property.  The proceeds of the tax on drinking water are used to co-finance a wide range of environmental projects.  

b) Full cost recovery: charges reflect the full cost of providing water services.

c) Non discrimination:  in Denmark there is not discrimination between customers; in general, prices for domestic and industrial users are the same.

d) Different Tariff Structure: Industrial users can be charged following a tariff structure which is different to which applied to domestic users.

e) Special tariffs: the price per cubic metre remains the same, regardless of the level of consumption. However, there are some examples of quantity discounts for industrial users.  In addition, industrial users can deduct the recently-introduced tax on drinking water from their VAT proceeds.

f) Subsidies: there are no public subsidies for water and wastewater projects.

B)
For Sewerage Services
	Tariff structure
	FCR
	Subsidies

	Fixed + based on water volume
	Yes
	No


a) Tariff structure: sewerage charges are included in the price of water: charges are calculated on the basis of the amount of water consumed. There is a connection fee for connection to the sewer. In 126 municipalities, additional trade effluent charges are payable by industrial consumers with BOD (DBO5) discharge content above 400mg per litre.
  The municipality is responsible for choosing the charging formula, but the charge must correspond to the actual added costs of treating the water.  The charge level is generally based on the volume and the characteristics of the effluent.  In 31 cities, industries can also be charged according to content levels of other pollutants (COD, nitrogen, phosphorus).  For certain specific substances, contracts are negotiated directly between the municipality and the polluting industry.  It appears that some cities have not introduced additional trade effluent charges, either for fear of losing industrial users, or due to the high monitoring costs entailed.  Trade effluent charges have therefore been limited to a small number of industries.

b) Full cost recovery: wastewater charges cover the costs of treatment

c) Subsidies: there are no public subsidies.

C) Abstraction and discharge charges

There are no discharge charges for industries which discharge directly to surface waters, but industries which do so are required to cover their own treatment costs.  A general discharge tax has been passed and will be implemented in the next few years. The proceeds will not be earmarked for environmental projects. 

FINLAND

I) Administrative responsibility

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal
	Public
	Public
	Municipal
	Central government


In Finland, 452 municipalities are responsible for the management of water services, under the control of regional and national level bodies.  There are more water and sewerage networks than municipalities, however, since users can form co-operatives to organise their own water and wastewater services. 

II) Types of industrial water uses


In industry, water is mainly used for cooling purposes and as a solvent for raw materials and chemicals.  The pulp and paper industry is by far the biggest industrial water user within manufacturing industry.  In 1995, however, the pulp and paper industry consumed 45 per cent of manufacturing industry total (71 per cent of total water). 

III) Tariff structure for the public supply system

A) For Water Services

	Tariff structure
	FCR
	ND
	DTS
	Special tariffs
	Subsidies

	Connection + fixed + volume based
	Yes 
	Yes 
	No 
	Exceptionally contract based (large users)
	Negligible


a) Tariff structure: municipal water charges are composed of fixed components (connection, meter) and a volume component. Water charges are based on contracts between consumers and the water supply system. Charge types can vary from one municipality to the other. Charges collected by the municipal water and sewerage plants can take the following forms: 

 ( connection fees — which are meant to cover the investment costs; based, for example, on the size of the property;

( user and consumer charges — based on the amount of water consumed and the amount and quality of wastewater produced;

( annual basic charges — water meter charges or other charges based on some characteristics of the property;

( additional charges for special services.

b) Full cost recovery: charges reflect the full cost of providing water services.

c) Non discrimination:  in Finland there is discrimination between customers.

d) Different Tariff Structure: Industrial users are charged following a tariff structure which is the same applied to domestic users.

e) Special tariffs: in exceptional cases large users can negotiate “wholesale” tariffs, based on lower unit costs..

B) 
For Sewerage Services

	Tariff structure
	FCR
	ND
	MC
	DTS
	Subsidies

	Paid within the water bill

Volume +  connection charges
	Yes 
	Yes 
	No 
	No 
	Negligible 


a) Tariff structure: sewerage charges to the public sewer system are billed together with the water bill. Municipal waste water charges are composed of fixed components (connection, meter) and a volume component. Higher or lower tariffs are levied if wastewater quality considerably differs from the average.

b) Full cost recovery: municipalities are strongly encouraged by law to collect user charges and connection charges to cover the full costs incurred by wastewater treatment activities.
c) Non discrimination: in Finland there is not discrimination between customer classes.

d) Marginal cost: the tariff are not fixed at marginal cost level.

e) Different Tariff Structure: the sewerage charge for industrial users is the same from which appliedthat for domestic users 
f) Subsidies: public money is not used to meet investment costs for sewerage facilities.

C)             Abstraction and discharge charges

The various types of charges relating to water rights in Finland are, in one way or another, connected with other obligations included in the permit applications. Permit-holders (heavy polluters) may incur an obligation to pay an annual water conservation charge to the state, according to the Water Act.  The revenues collected are used for water pollution control activities, especially for research.   

Water protection charges are imposed on heavy polluters by the Water Rights Court. There is also a fish management charge which is imposed on polluters and those who build in the watercourse, according to a decision by the Water Rights Court. 

FRANCE

I) Administrative responsibility

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal
	Public
	Public/Private
	Municipal
	Central government


Municipalities are responsible for providing water and sewage services.  There are 36 500 municipalities in France, and this fragmented structure results in a highly decentralised management of water services and pricing policies. The municipalities own the infrastructure and mayors are responsible for the quality and the reliability of supply. 

Municipalities can organise water and wastewater services in a number of ways.  One option is to run the services themselves ( régie, under which a municipality-owned water company is required to keep its accounts separate from that of the commune itself, in order to avoid cross-subsidies between taxpayers and water users.  An alternative is to delegate management responsibility to private companies, under various contract forms. These contracts can take different forms; from management contracts (whereby the service is managed by a private firm, which receives a fee agreed in advance but the risks remain with the municipality) to affermage contracts (whereby the service is run by a private firm which services the equipment and takes the commercial risks, but investment decisions are made and funded by the municipality), to concession contracts (the private firm also undertakes investment). The majority of municipalities have delegated their services.

Six River Basin Agencies (Agences de l’Eau) were created in 1964, and have since played a significant role in the pricing of water resources through the levying of abstraction and pollution fees.  The proceeds are used to fund infrastructure development programmes, such as the construction of water works. 

II) Tariff structure for the public supply system

A) For Water Services

	Tariff structure
	FCR
	ND
	MC
	DTS
	Special tariffs
	Subsidies

	Connection + fixed + volume decreasing blocks
	Yes
	Yes
	Yes
	Yes
	Contract based
	Yes  


a) Tariff structure: Tariffs are usually comprised of a fixed yearly charge; a charge by cubic meter of water supplied (water is normally metered); and a charge by cubic meter of sewage processed (this volume is not metered and is usually assumed to be the same as the amount of water supplied).  In addition to the basic price of water specified in the contracts, tariffs include a variety of other components:  surcharges to finance the activities of the River Basin Agencies (abstraction and pollution fees), levies for other state agencies (Rural Development Agency, and National River Agency), and which applies to the entire bill. The most frequently used water tariff structure for industrial users is decreasing-block tariffs, with no seasonal variations.

b) Full cost recovery: charges reflect the full cost of providing water services.

c) Non discrimination: due to the need for equality in the provision of services, all customers with the same consumption profiles and/or conditions of service should be charged identically.

d) Marginal cost pricing: is rare, but exists in a few instances.  For example, the Canal of Provence company levies charges for water at a marginal rate, based on long-run marginal costs, to municipalities, agricultural, and industrial users.  Tariffs depend on whether use is regular or not, on the season of use, and on how far users are from the abstraction point.  Different tariff structure: industrial customers have a different tariff structure compared with other customers.

e) Special tariffs: local authorities have substantial flexibility in setting their pricing structures: they can adopt seasonal tariffs, and they can apply different tariff structures to different types of users, categorised by meter diameters.  Different tariffs for different classes of customer can only be justified on the basis of varying cost structures, since municipalities are not meant to discriminate between customer classes.  In particular, the discounted price granted to any user within a customer class should be offered to all other customers within that class.

B) 
For Sewerage Services
	Separate charge
	Tariff structure
	Special tariffs

	Yes 
	Percentage of water bill
	Contract based


a) Separate charge: there are separate sewerage charges.

b) Tariff structure: sewerage service costs are calculated as a percentage of water bill. 

c) Special tariffs: municipalities could apply contract based tariffs.

The six River Basin Agencies levy annual pollution charges, according to the quantity and characteristics of pollution produced by consumers.
  The proceeds of these charges are paid to operators of sewage treatment plants to recover treatment costs.  

Pollution charges are usually determined as a standing charge based on allocated pollution loads, although users can specifically ask to pay a volumetric pollution charge. Industrial users are classified into groups and each group of industries is listed in the relevant rule, together with the values of the pollution parameters to be used in calculating the charges. The charge is calculated as a function of pollution produced in a normal day, during the period of maximum activity.  

C) 
Abstraction and discharge charges

Abstraction charges

	Destination 
	CAP
	ACT
	USE
	Variations
	TR

	River Basin Agencies 

Environment
	Yes 
	Yes 
	Yes 
	Source, locations
	No 


a) Destination: There are two distinct charges: an abstraction charge, based on  volumes declared by users in advance and a use charge, which varies according to the actual level of consumption. The six River Basin Agencies must receive users’ declarations for the use of groundwater in excess of 8 m3/hour, and the use of surface waters above 2-5 per cent of the flow.  Volumes declared by users then serve as the basis for the calculation of an abstraction and a consumption charge, paid annually to the Agencies.  Abstraction charges are calculated in order to guarantee “best resource management” policies. These vary according to the volume and type of water used, as well as to the geographical area. Rates are determined by the Agencies, in consultation with the Basin Committees, in order to allow sufficient funding for agencies’ intervention programmes, and for the “best use” of resources. Abstraction charges differ according to the type of use.  They are divided between a small abstraction charge and a use charge, with the latter varying according to the assumed level of consumption.  Consumption factors vary according to the type of water use and from one zone to another, in order to foster the best allocation of resources

b) Charge is based on the capacity granted to the industrial users.

c) Charge is based on the actual use of water by the industrial users.

d) Abstraction charges regime is differentiated between types of uses.

Discharge charges

	Levied by 
	Based on pollution content
	Fines 

	River Basin Agencies 
	Charge per pollutant vary according to user. Regional variations.
	Yes


a) Levied by: pollution charges apply to direct discharges, and are levied by the River basin agencies.

b) Based on pollution content: charges are calculated on the basis of a pollution load defined by industry, and then modified by a “zone factor”.

GERMANY

I) Administrative responsibility

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Inter-municipal

Municipal

Regional
	Public/Private
	Public/Private
	Municipal/

Regional
	Regional


The 16 German regions (or Länder) are responsible for water resource management and protection

In western Germany, local authorities are responsible for the management of water and wastewater services, according to the principles of local autonomy.  Users (including industry) can form associations for the management of water networks. The largest networks are managed by municipalities, or municipality groupings, which are also responsible for environmental protection and pollution control at the local level. Management structures vary widely from one municipality to another.  The most common is a municipal company, managed as a private company, but with municipal funds.  Other municipalities rely on one company for several urban services, which typically include water, gas, electricity and transport.  Some municipalities have delegated services to private companies, under various contractual forms. 

In the former-East Germany, water and sewerage treatment services used to be the responsibility of 15 regional authorities (Wasser und Abwasser Betriebe), whose boundaries were based on administrative (rather than hydrologic) criteria. German unification (October 1990) led to the restructuring of water services in the former-East Germany: 12 were privatised and 3 became public companies.  It was necessary to adapt the structure and the pricing patterns which had governed water services, as price determination had previously been based on planned economy principles, and to incorporate the very high subsidies.  Pricing principles already in use in the former-West Germany were extended to the entire country.  The German federal government conducted a review of these companies in an effort to combine the water and wastewater sectors with those of the former Federal republic.  When this is finalised, these new private companies will be subject to VAT and tax on capital gains from the national government.  It is believed that this could increase the prices that companies will have to charge water consumers by 30 per cent.   

For networks under the exclusive responsibility of the municipality, the prices are subject to the local rates law of the länder (Kommunalabgabengestze), which stipulates that pricing policies must abide by five principles, namely: 

II) Tariff structure for public supply system

A) 
For Water Services

	Tariff structure
	FCR
	ND
	MC
	DTS
	Special tariffs
	Subsidies

	Fixed + volume based 
	Yes
	Yes
	Yes
	Yes
	Large users

Contract based
	No  


a) Tariff structure: water prices are set by each water distribution network, generally under the supervision of capital-owners. Is a two part tariff, which take account of cost structure with a fixed charge, added to the variable component (volumetric charge).

b) Full cost recovery: municipality must comply with a set of basic pricing principles and one of these is that water charges must cover all costs (full cost recovery) including an appropriate return on capital and the depreciation costs of existing assets.

c) Non discrimination: industrial customers pay charges which are sufficient to recover costs engendered by the supply of water services to their particular customer class.

d) Marginal cost pricing: tariff are fixed at a level of marginal cost.

e) Different tariff structure: industrial customers have a different tariff structure compared with other customers.

f) Special tariffs: special contracts are offered in the more industrialised areas in the north, where industrial users are concentrated.  Many of these special tariffs are confidential. There can also be special agreements between customers and water suppliers for lower rates when they are buying water outside of peak times.  Increased demand may lead to so-called “jump costs”, which must be allocated to their source.  

B) For Sewerage Services

	SC
	Tariff structure
	FCR
	ND
	MC
	DTS
	Subsidies
	Special tariff

	Yes 
	Based on water volume or surface area
	Yes 
	Yes 
	Yes 
	Yes 
	No 
	Rebates if less discharges than water used


a) Surface charge: there is a separated  sewerage charges.

b) Tariff structure: in Germany, both tariff elements are used (volumetric and fixed) but generally only one is used at a time. The fixed charge is based on the surface covered by the property (or the industrial estate) as a proxy indicator of the related surface drained by rainwater. The charge is levied in order to cover the costs of treating rainwater.

c) Full cost recovery: charges are set at cost recovery rates. This principle applies to wastewater services in the same way as it does to water services.

d) Non discrimination: charges reflect the benefit a user derives plus the costs incurred in providing the service;

e) Marginal cost pricing: tariffs are normally fixed at marginal cost level.

f) Different tariff structure: industrial users have a tariff structure different from which applied to other customers.

g) Subsidies: there are no subsidies for investments.

h) Special tariffs: industrial water users can obtain a rebate if they are discharging a much smaller amount of sewage than their water intake (e.g. in the case of water used for cooling).

C) Abstraction and discharge charges

Abstraction charges

	Destination
	USE
	Variations
	TR

	Administrative costs
	Yes 
	Source, locations
	No 


a) Destination: the first abstraction charge was introduced in Baden-Württenberg in 1985, following considerable debate.  In total, 11 Länder have now introduced abstraction charges through their Länd water acts.  Charge levels are very low, and are not intended to have a large incentive effect on users.  Groundwater abstraction charges tend to be higher than surface water abstraction charges. 

b) USE: abstraction charges have different regimes between types of users.

c) Variations: there are other variations in the regime of abstraction charges due to different sources and locations.

Discharge charges

	Levied by
	Based on pollution content
	Fines

	Lander/municipalities
	Pollution content (definition of pollution units for each pollutant) 
	Yes 


a) Levied by: the Federal Government is the competent authority for developing framework legislation on wastewater charging.  The 1976 German Effluent Charges Act (amended in 1994) obliges the Länder to impose effluent water charges for discharges to surface water, groundwater, and the sea.  The Länder are responsible for implementing the federal legislation and for passing their own laws; they may also delegate the collection of charges to the municipalities.

b) Based on pollution content: wastewater charges are based on units of pollution, as defined by the Federal Act for each type of pollutant.  They are only payable above certain threshold values for each pollution parameter..  Charge rates are set at a national level and are applied universally throughout the country. 

ITALY

I) Administrative responsibility

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal
	Public
	Public
	Central and regional governments
	Central and regional governments


Responsibility for the management of water resources is fragmented in Italy, with various layers of management at the provincial, regional, river basin, and national governmental levels. 

Water supply services as well as the operation of supply and sewerage networks have traditionally fallen under municipalities’ control. In practice, many municipalities have formed inter-communal groups, such as consorzi, to oversee the management of these services. Pollution control is the responsibility of Regions through Regional Environment Agencies. Finally, industrial users can also use dedicated collective networks, especially in industrial districts where most firms use the same technologies and have the same requirements with respect to water quality.  

II) Tariff structure for public supply system

A) For Water Services

	Tariff structure
	FCR
	ND
	MC
	DTS
	Special tariffs
	Subsidies

	Two part tariff

Fixed + volume based (increasing blocks)
	Yes*
	No
	Yes
	No
	Industrial networks
	Yes


a) Tariff structure: prices are generally charged on a volumetric basis, since most users are metered.  Non-metered users pay a fixed amount, based on an indicator, such as the price of their property.  The largest networks typically use a two-part tariff structure, with a fixed charge (meter fee) and a volumetric charge, which increases in relation to consumption.  The volumetric charge therefore generally follows an increasing-block structure(with the blocks set within each municipality), favoring lower consumption level.

b) Full cost pricing: the full cost recovery principle has been introduced in 1994 by L. 36 (Galli Law
) and defined in 1996 by the « Metodo Tariffario Normalizzato ». nevertheless, actually, is not yet completely applied.

c) Non discrimination: an increasing block tariff structure enables water companies to offer a subsidies tariff to domestic users for the lower consumption blocks.

d) Marginal cost pricing: tariff are fixed at a level of marginal cost.

e) Different tariff structure: industrial customers don’t have a different tariff structure compared with other customer.

f) Special tariffs: industrial and commercial users do not qualify for the lower-block subsidised tariffs that are available to domestic users (the tariffa agevolata), and they are generally charged much more than households for the flat rate part of the tariff (tariffa base), which is set to reflect average costs.  As a result, industrial users drawing water from the public system pay more on average than householders, thus they cross-subsidise domestic water users.  In addition, they generally do not require water of potable quality (as supplied through the public system).  Thus,  industrial users generally prefer to abstract water directly. 

B) 
For Sewerage Services
	SC
	Tariff structure
	FCR
	ND
	MC
	DTS
	Subsidies

	Yes 
	Based on water volume
	No
	No
	Yes
	Yes
	Yes


a) Surface charge: there is a separated  sewerage charges.

b) Tariff structure: municipalities which are responsible for sewerage networks apply a tax proportional to the volume of water delivered for sewerage services to the public system.  The price of sewerage services is established on the basis of quantity and quality criteria.

c) Full cost recovery: charges are not set at cost recovery rates. 

d) Non discrimination: charges don’t reflect the benefit a user derives plus the costs incurred in providing the service.

e) Marginal cost pricing: tariffs are normally fixed at marginal cost level.

f) Different tariff structure: industrial users have a tariff structure different from which applied to other customers.

g) Subsidies: there are subsidies for investments.

C) 
Abstraction and discharge charges

Abstraction charges

	Destination
	USE
	Variations
	TR

	Administrative costs
	Yes 
	Source, locations
	No 


In theory, records of licensed surface abstractions are kept by licensing authorities (such as the regions and some departments of the Ministry of Public Works), but it is understood that these records are often absent or of poor quality.  Abstraction charge levels vary according to the type of water use (irrigation, public supply, power production, industrial processes, etc.) and are based on the licensed levels, not on actual abstractions.  If the abstraction is multi-purpose, the highest charge applies. 

PORTUGAL

I) Administrative responsibility 

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal/

Regional
	Public
	Public/

Private
	Central governments
	Central governments


Until 1994, the supply of water and wastewater treatment services was the exclusive responsibility of local municipalities, who were closely involved in the management of these services.  The private sector was almost totally excluded from the sector.  There were only a handful of inter-communal groupings, due to the fact that municipalities in Portugal are, in comparison with some other countries, large and relatively limited in number (305).  The only autonomous public water company in the country was EPAL (Empresas Portuguesa das Aguas Livres, SA), which has been responsible for water services in Lisbon since 1867.

II) Types of industrial water uses

The manufacturing sector accounted for the majority of industrial water uses (93 per cent), while extractive industry accounted for only 7 per cent. Within manufacturing, textiles represented the largest (45 per cent) users of industrial water, followed by the paper and publishing industries with 7.5 per cent. 

III) Tariff structure for public supply system

A) For Water Services

	Tariff structure
	FCR
	DTS

	Fixed + volume based (increasing blocks)
	No 
	Yes 


a) Tariff structure: water is usually metered, and charges are based on volumes consumed, using (in general) an increasing-block tariff structure, combined with a fixed charge (quota de serviço) which varies according to meter size.  The limits of the blocks are determined independently by each municipality
.

b) Full cost recovery: charges don’t reflect the full cost of providing water services

c) Different tariff structure: tariff structures for non-domestic users (which generally include industrial and agricultural users) are generally different from those for domestic users.

B) 
For Sewerage Services

	SC
	Tariff structure
	Subsidies

	Yes 
	Based on water volume or property size  
	Yes 


a) There is a separate sewerage charge.

b) Tariff structure: wastewater collection and treatment costs are charged either through an additional payment for each cubic meter of water supplied, or through a charge paid as part of the general municipal tax, as a function of the price of the property.  However, the proportion of users connected to a sewerage network in Portugal represents one of the lowest in the EU. 

C) 
Abstraction and discharge charges

Portugal agreed on the introduction of abstraction charges in 1993, on the basis of the “user pays principle”.  Licensed uses of water are to be subject to the payment of a charge which depends on the volume of water, the relative scarcity of the resource and the economic value of water for each specific sector.  This new legislation should have come into force in 1995, with the imposition of charges to be phased in gradually over five 20 per cent annual increases (i.e. up to 100 per cent of its value) up to 1999.  Revenue from these charges will be used to finance improvements to the river basins.  As of the end of 1997, however, no abstraction charges had actually been levied. The issue of the registration of abstractors has considerably slowed down the introduction of these charges. 

SPAIN

I)  Administrative responsibility

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal
	Public
	Public/Private
	Central governments
	Central governments/

Independent


Municipalities are responsible for the distribution of water and for sewerage services.  There are 8 050 municipalities across Spain, with only municipalities in urban areas forming inter-communal groupings in order to rationalise services.  Given the importance of inter-regional water transfers, there are also a number of aqueducts which are either under the responsibility of autonomous regions (17 autonomías) or the national government.  The delegation of services to private companies is rapidly increasing, since municipalities generally lack the investment capacity required to develop new infrastructure.  Public management of services remains the norm, however, with 72 per cent of water volumes delivered via public facilities. 

For the purposes of water resource management, Spain is organised along the lines of river basins, with 9 River Basin Agencies (Confederaciones hidrograficas): Norte, Sur, Duero, Tajo, Guadiana, Guadalquivir, Segura, Júcar and Ebro. 

II) Tariff structure for public supply system

A) For Water Services

	Tariff structure
	FCR
	Subsidies

	Diversity of structures. Majority: increasing two blocks
	No 
	Yes 


a) Tariff structure: charged for water and wastewater services are initially set by the relevant administration in charge (municipalities, even in the case of a concession, or River Basin Agencies), and are then presented to the Price Commission of the regional governments for approval. The use of block-tariffs has recently increased in Spain, with two-block tariff structures being the most common.  Increasing-block tariffs are far more common than decreasing-block tariffs, indicating a commitment to conservation objectives.

b) Full cost recovery: charged by service providers (municipalities, or private companies) are theoretically intended to recover all the costs of providing the water services.  The price of water is not related to the full economic cost of its provision, however, since it is based only on the cost of providing the infrastructure and equipment used to supply customers.

c) Subsidies: public founds may contribute to finance the cost of building water and wastewater treatment plants.

B) 
For Sewerage Services

	SC
	Tariff structure
	FCR
	ND
	DTS
	Subsidies

	Yes 
	Recover operating and maintenance costs 
	Yes 
	No 
	Yes 
	Yes  


a) There is a separate sewerage charge.

b) Tariff structure: two types of charges are levied for wastewater discharge and treatment: a tariff paid to municipalities for the service provided, and a levy paid to the River Basin Agencies as an environmental tax. The “service provider” charge is further divided into two components: a charge for the operation and maintenance of the municipal sewage network (tasa de alcantarillado) which is raised by the local administration; and a charge for wastewater treatment services (canon de saneamiento) which is regulated by regional governments (and sometimes levied by them as well).  These charges are used to recover the costs of providing wastewater services, and they are allocated between types of users.  Thus, industrial users always pay a surcharge above domestic charges, according to the pollution content of the discharges made by each industry.  Since the enactment of the 1985 water law, effluent charges (canon de vertido) have also been levied by the River Basin Agencies to encourage the internalisation of pollution costs, and as a financing instrument to fund new sewage treatment works.  For industry, charges are based on the pollution content of the effluent, measured in “population-equivalents”.  

c) Full cost recovery: charges are set at cost recovery rates

d) Non discrimination: tariffs for industrial customers don’t reflect the costs of group.

e) Different tariff structure: industrial customers have a different tariff structure.

f) Subsidies: public subsidies are employed to meet investments costs for sewerage facilities. As highlighted at point b), the proceeds of a special pollution charge are channeled into a found, which then redistributes specific subsidies or “soft-loans” for investing in wastewater treatment facilities.

C) 
Abstraction and discharge charges
	Destination 
	CAP
	ACT
	USE
	Variations
	TR

	River basin Agencies
	Yes 
	No 
	Yes 
	Water rights hierarchy; locations
	No 


a) Destination: In Spain, water belongs to the public domain, and it is necessary to obtain a permit for water abstraction.  Terms for granting abstraction licences and the basic structure of abstraction tariffs are set under national laws and regulations.  Once an abstraction licence has been granted, charges — called occupation charges (canon de ocupación) —are levied on water abstractions by the River Basin Agencies for the use of public resources.  The charge is related to the expected use of the resources, as declared in applications for abstraction permits.  The charges are then set so as to reflect the benefits expected to be extracted by each activity from the use of the resources.  Industrial users are charged by volume used and electricity companies by kWh, while agricultural water users are charged by the hectare.  Using available conversion factors to calculate all charges using a common unit indicates that charge levels vary according to the type of use.
 In addition, River Basin Agencies levy two charges for the management of water resources: 

· flow regulation charges (canon de regulación), aimed at distributing the investment, operating and maintenance costs of existing infrastructure between different of users (i.e. municipalities, farmers, direct industrial users); and

· water use charges (tarifa de utilización), intended principally to cover the costs of irrigation waterworks and the administrative costs of River Basin Agencies. 

These tariffs are calculated independently by each basin authority for each user, and vary according to the infrastructure they use, and the share of operation and maintenance costs which is attributable to this use.  For industrial users, these charges are levied on a per cubic meter basis, according to the water abstraction permit. 

b) the charge is based on the capacity granted to the industrial users.

c) The charge is not based on the actual use of water by industrial users.

d) Abstraction charges have a regime differentiates between types of uses.

e) There are variation in the abstraction charges due to water rights hierarchies and locations.

f) It is possible to trade abstraction licenses in some places.

Discharge charges

There is a discharge charge levied by the River Basin Agencies and is based on pollution content calculated per population equivalent.

SWEDEN

I) Administrative responsibility 

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Municipal
	Public
	Public
	Municipal
	Regional


Water and sewerage services are under the responsibility of 288 “communes” across Sweden.  The municipalities own the municipal water and sewage facilities, and run these services under the oversight of regional services. 

II) Types of industrial water use

The largest quantities of industrial water are used for cooling purposes (about 53 per cent of total industrial use, although some of this water is not ‘consumed’, but is available for reuse), and for manufacturing processes (about 47 per cent).  

III) Tariff structure for public supply system

A) For Water Services

	Tariff structure 
	FCR
	ND
	MC
	DTS
	Special tariffs
	Subsidies

	Two part tariffs

Fixed + volume based 
	Yes 
	No 
	Yes 
	No 
	Cooling water tariffs. No seasonal 
	No 


a) Tariff structure: a two-part tariff structure is generally used for water from the public supply system, comprised of a standing charge and a volumetric charge.  The standing charge is a fixed (annual) charge, and depends on factors such as the size of the industrial estate or the size of the water meter.  Nearly all water users are metered, and the volumetric charge for industry is often similar to that paid by households.  The value-added tax levied on water use is 25 per cent. 

b) Full cost recovery: charges reflect the full cost of providing water services.

c) Marginal cost pricing: tariffs are fixed at marginal cost level.

d) Different tariff structure: industrial customers don’t have a different tariff structure.

e) Special tariffs: Large users with big water meters tend to pay a small fixed charge relative to the volumetric charge.  Overall, the volumetric charge for large industrial users (i.e. those using more than 1 m3/h) accounts for more than 90 per cent of the total price of water charged to these users. Seasonal variations in charges are prohibited by law.  Industrial users can get a discount if they only use water for cooling purposes and do not release it into the public sewer system. They can also pay for the drinking water part of the tariff separately (about 40 per cent of total price). 

f) Subsidies: subsidies are not available.

B) 
For Sewerage Services

	SC
	Tariff structure 
	FCR
	ND
	MC
	DTS
	Subsidies

	No
	Fixed + volume based 
	Yes
	No
	Yes
	Yes
	No


a) There isn’t a separate sewerage charge

b) Tariff structure: Water prices also include sewerage and sewage treatment.  Industrial users have to pay extra sewerage charges that are calculated as a function of trade effluent loads.

c) Full cost recovery : charges cover all the cost of the service.

d) Non discrimination : tariff for industrial customers don’t reflect costs of the group.

e) Marginal cost pricing : tariffs are normally fixed at the marginal cost level.

f) Different tariff structure : industrial customers have a tariff structure different from which of other customers.

g) Subsidies : any public subsidies is allowed.

C) 
Abstraction and discharge charges 

There are no abstraction fees (since water is seen as being relatively abundant), but large groundwater abstractions must be legally authorised by the “Water Board of Justice”.  This is a court with judges specialised in the Water and Sewage Act, the Water Act, and other environmental laws concerning water.  Their jurisdiction includes (among other things) assigning permission to an industry, municipality, or even to a private person to extract a specified quantity — generally large — of water per time unit from an aquifer.

UNITED KINGDOM (ENGLAND & WALES)

I) Administrative responsibility 

	Public supply
	Ownership
	Management
	Economic regulator
	Environmental regulator

	Regional
	Private
	Public
	Municipal
	Regional


Since privatisation in 1989, water and sewerage services in England and Wales have been provided by private-sector water companies, each of which has a regional monopoly.  There are ten water and sewerage companies, and about twenty water-only companies.  Recently, the prospect of competition between alternative suppliers has been introduced for very large water users (those consuming more than 250 000 m3 of water per year). 

The prices and service quality of all companies are regulated by the Office of Water Services (Ofwat), by means of a limit on the average increase in charges in any year, and through the monitoring of specified levels of service.  This limit is applied to a “tariff basket” of charges for water and sewerage services (including trade effluent charges), covering both business customers and households. 

II) Tariff structure for public supply system

	Tariff structure
	FCR
	ND
	MC
	DTS
	Special tariffs
	Subsidies

	Connection + fixed + volume based 
	Yes 
	Yes 
	No 
	Yes 
	Large user tariffs 
	No 


a) Tariff structure: Water charges for industrial users are generally made up of two components: a fixed (standing) charge, based on the size of the supply pipe; and a variable charge which varies according to the level of consumption.  Most business customers (75 per cent) are metered, non-metered business customers are those occupying quasi-domestic premises, such as small shops or small hotels.  Additional charges are levied to cover the costs of providing new mains water supplies, or connections to public sewers.  

b) Full cost recovery: all cost which results from legal and administrative obligations placed on the service provider are recovered through charges.

c) Non discrimination: tariff for industrial customers reflect the cost of the group.

d) Marginal cost pricing: tariffs aren’t fixed at marginal cost pricing level.

e) Different tariff structure: industrial customers have a different tariff structure compared with other customers. In particular, domestic users are charged on the basis of the value of their property, while industrial users are metered.

f) Special tariffs: partly in response to the prospect of competition for such customers, most water companies have introduced “large user tariffs” to better reflect the lower costs actually imposed by large users on the water supply system. These discounts reflect, for example, the cost-savings that result if a large user does not make use of the local distribution network. 

g) Subsidies: no public subsidies are allowed.

B) For Sewerage services

	SC
	Tariff structure
	FCR
	ND
	DTS
	Subsidies
	Special tariffs

	Yes
	Based on water volume. Surface and highway drainage
	Yes
	Yes
	Yes
	No
	Large user tariffs


a) There’s a separate sewerage charge.

b) Tariff structure : Sewerage charges for metered users are based on the volume of water delivered, less a small allowance (typically 5 per cent) for water not discharged to the sewer.  Sewerage charges also contain elements for surface drainage (run-off from properties) and highway drainage (run-off from roads and pavements). Businesses which discharge trade effluent into a public sewerage system are charged for the treatment given on a volumetric basis, modified by factors which relate to its strength Charges are averaged across regions, and are therefore unlikely to reflect costs incurred at any one treatment works. 

c) Full cost recovery: all cost which results from legal and administrative obligations placed on the service provider are recovered through charges.

d) Non discrimination: tariff for industrial customers reflect the cost of the group.

e) Different tariff structure: industrial customers have a different tariff structure compared with other customers. Abstraction charges

f) Special tariffs: large user tariffs are offered to industrial users (independently of the trade effluent charge) by some water and sewerage companies.

C)
 Abstraction and discharge charges
Under the Water Resources Act 1991, the Environment Agency is responsible for administering a system of abstraction licensing for both surface water and groundwater. 
All abstractions in excess of 20m3 a day require a licence, which normally states: the source of supply; the means of abstraction; the amount of water that can be abstracted; the timing of abstractions over the year; specified water uses; the land where the water can be used; the duration of the licence;  the conditions to protect other interests and the water environment; and how abstraction levels are to be measured and records kept. 

Annual abstraction charges are based on the amount of water the user is authorised to abstract, not what is actually used in practice.  There are two kinds of charges: an application charge (fixed at £100 in 1996/97) and an annual charge (set at a minimum of £25 annually). 
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The 3 E’s is the Sustainability Definition of the United Nations





1 – Getting closer to full cost   recovery: calculate balance





2 – Clean Aquatic Environment in 15 years, except strongly modified bodies of water





3 – Public Participation, transparency, equity











� See Massarutto, Water pricing: a basic tool for the sustainable water policy, Valencia, 2002


� See Pearce and Turner, 1989; Spulber and Sabbaghi, 1994.


� See Rogers et al. 1998.


� In the long run, allocation rules decided by water authorities normally consider the average availability of water and make a compromise between potential stakeholders, including non-users. However, even if the long-run allocation has been made correctly, short-term variability might well produce temporary scarcity, even in river basins whose average flows are, on average, well above users’ request. In any given location, therefore, external costs might arise in some years and not in others. For this reason, in more recent times flexible allocation rules (eg expressed in terms of percentage of available flow and not in absolute value) are being introduced.


� For a survey of applicable methodologies either for productive and environmental water uses see Fontana and Massarutto, 1995;  Gibbons, 1986; Tihansky, 1975.


� In Europe, only in the UK there is some debate about the possibility to introduce common carrier obligations to owners of storage and transport facilities; the scope for similar policies seems nonetheless modest (Massarutto, 2001b)


� These institutions often date back to previous centuries or even to the Middle Age; they are very common in Europe for most of the collective actions entailed by the agricultural activity, not only for irrigation but also – for example – for land drainage, flood protection and rainwater management. Industrial uses for the most part are self-supplied, yet in some areas there are dedicated supply networks.


� See Merrett, 1997 and 2002.


� See Turner and Dubourg, 1993; Faucheaux and O’Connor, 1998; Ekins, 2000.


� See Solanes and Gonzalez-Villareal, 1999; Correia et al, 1999.


� See De Carli et al., 2002.





� Considering long-run costs instead than short-run ones means that investment costs should be considered as well. This is appropriate as far as new investment decisions are concerned. For example, if the additional value created by an irrigation project is lower than the investment cost plus the marginal operational costs, the project would not be economically efficient. On the other hand, when dealing with already existing investment, short-run costs might be more appropriate as a term of reference. For example, if a reservoir is already existing, the decision whether to use it for supplying water or not should be based on the short-run marginal cost only (since the fixed cost has been already paid).


� With water price lower than MC, for example, users will be encouraged to demand more water than actually efficient


� If the price would be equal to average cost, demand would be Qac. Collective welfare could be improved by increasing output levels up to Q*: social benefit (the area below the demand curve between Qac and Q*) is greater than social cost (the area below marginal cost curve in the same reach).


� Normally, the FCR is specified as if the full cost be matched by charges on each territorial unit in which the service is supplied by an independent operator. Yet this very criterion leads to very different outcomes in Europe: to make only an example, England and Wales have only 10 large water supply and sewerage systems, while Italy or France count the separate undertakings in the order of 10,000. It is clearly not the same thing to require balance of costs and revenues for each individual undertaking, or for larger aggregates.


� The main innovation introduced by Baumol and Oates lays in the fact that Pigou considered that taxes should be calculated in such a way to internalize completely externalities in order to foster an optimal allocation of environmental resources. Baumol and Oates recognize the difficulty to measure externalities and therefore advocate the use of taxes even if the target has been determined exogenously. 


� See Tardieu and Préfol, 2002.


� VAT of 6 per cent.





�.	These charges are also paid by domestic consumers, through the public supply system.


� Law No. 36/1994 provided for self-financing of water services, with a new charging system which must finance the long-run cost of services.


� The only exception is Lisbon, where water services managed by EPAL apply a single-block (flat volumetric rate) tariff structure for non-domestic customers.  For EPAL, prices are negotiated each year with the Direction General of Competition and Prices in the Ministry of Economy.





�Different River Basin Agencies have different conversion factors, making comparisons between them quite difficult. 
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