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Water Tariffs in Spain

Fernando Arbués and Marian Garcia-Valifias
Summary

In the current context of climate change, water scarcity has become the centre of an intense
debate in recent years. Spain is a country affected by strong regional differences in terms of
weather; as such, the quality and availability of water resources vary widely depending on the
area, and the country is plagued by droughts and quality related problems. Nevertheless, urban
water prices in Spain are among the lowest in the European Union. Moreover, it is a federal
country where sub-central governments (regional and local) are autonomous entities with
different responsibilities in the design of water policies. The extremely atomized local panorama
and the strong power of the regional governments have led to a highly complex system with a
wide range of water price levels and structures. Since the heterogeneity is huge, this chapter
focuses on the tariffs related to supply water service in the largest 15 Spanish cities. In general,
urban water tariffs commonly distinguish between residential and non-residential users.
Additionally, there are usually specific tariffs for different customer categories within both the
residential and non-residential users, which are not always justified in terms of the equity
principle. It is important to note that in most cities the eligibility criteria for these special tariffs
usually adds more complexity to the tariff system and adversely affects horizontal equity. All
these factors contribute to the great complexity of Spain’s water-pricing map. The heterogeneous
tariff system found in most Spanish cities runs counter to equity principles and can send the wrong
signal to users about water scarcity, thereby hindering compliance with the resource sustainability

objective. Thus, a simplification of the tariff system is required in most Spanish cities.

Keywords
Water tariffs, Urban users, Spain, General tariff, Special tariffs, residential uses, non-residential

uses



Introduction

In the context of climate change, water scarcity has become the centre of an intense debate in
recent years, as there is not enough supply to meet demand in many urban areas. Issues of water
scarcity, water stress and quality have attracted increasing attention because of their significant
economic, social and environmental implications (OECD, 2003, 2013). This calls for a special
focus on water management procedures, especially those based on demand-side policies.
Examples of demand-side measures that are being applied in many areas include regulations,
education and information campaigns and, above all, pricing measures. Additionally, water is
considered a merit good, so public policies should guarantee that everybody receives a minimum
amount of water. In 2010, the United Nations explicitly recognized the human right to water
(United Nations, 2010). In this respect, pricing policies are also playing a significant role in the

attempt to accomplish these objectives.

The need for an appropriate tariff design is an issue that is highlighted in the Water
Framework Directive (WFD) 2000/60/EC of the European Parliament and of the Council of 23
October 2000 (EC, 2000), which establishes that Member States shall ensure “that water-pricing
policies provide adequate incentives for users to use water resources efficiently” (EC, 2000, Art. 9).
Nevertheless, water tariff design is a complex process involving multiple factors related to
efficiency, equity, cost recovery and the environment, among others. To reconcile these various
objectives, water managers need to design different tariffs for different types of users.
Furthermore, given the normative nature of tariff design, it is subject to intense social debate

about its effects on equity and water conservation.

As a European Union Member State, Spain must comply with the WFD, but it is also
committed to achieving United Nations aims. However, Spain is a country affected by strong
regional differences in terms of weather; as such, the quality and availability of water resources
vary widely depending on the area, and the country is plagued by droughts and quality related

problems (Lopez-Gunn et al. 2012; Willaarts et al. 2014). Moreover, it is a federal country, with



both central and sub-central governments actively participating in the design of public water

policies. All these factors contribute to the complexity of Spain’s water-pricing map.

This chapter is aimed at reviewing the water tariffs applied in Spanish cities, and includes
a discussion on how municipalities charge for water services destined for different uses. The
work is structured as follows. Section 2 presents a general discussion about equity and efficiency
objectives in the water sector, describing the role of pricing policies. Section 3 provides a detailed
description of water tariffs for residential and non-residential uses in the 15 largest cities in
Spain. In this respect, in-depth information and critical discussion on both general and special
tariffs are provided. Section 4 closes the chapter with some proposals for the reform of water-

pricing policies in Spain.

Equity and Efficiency Objectives in The Water Sector: The Role of Pricing Policies

From the water supplier’s perspective, the main objective of tariff design is cost recovery or, at
least, to ensure specific revenue target. Nevertheless, water tariffs are a powerful management
tool that can be used to achieve several objectives. In this line, the United Nations’ Sustainable
Development Goal (SDG) number 6 calls for universal and equitable access to safe and affordable
drinking water for all by 2030. Moreover, it is aimed at improving water-use efficiency over time
(United Nations, 2018). Some significant trade-offs among criteria exist. For example, the equity
aim is clearly conflicting with cost-recovery objectives, since the existence of “social” tariffs could
erode water supplier total revenues. Additionally, if we are not careful when including the equity
criterion in water tariffs, we could foster overconsumption, reducing efficiency and sustainability
levels. Even though there are several important objectives when designing water prices, such as
cost-recovery or environmental aims, equity and efficiency are traditionally considered two of
the main pillars of public water policies (OECD, 2003; 2010). Consequently, we will focus our

attention on these two latter criteria.

Regarding equity, some key principles can be identified. On the one hand, the benefit

principle establishes that, for the same quantity and quality of water supplied, different users



should have to pay the same amount of money. On the other hand, the ability-to-pay principle
suggests that water payments should be linked to income levels. This partially explains the great

variety of mechanisms aimed at tackling equity and affordability issues in water supply.

In practice, countries employ different approaches to achieve equity aims: income-
support policies (money transfers) and tariff-related policies (special tariffs). Since there is no
consensus about the desirability of using prices to achieve redistributive goals and foster the
ability-to-pay principle, income-support tools emerge as a less distortionary option (Bds, 1985;
OECD, 1987; le Blanc, 2008; Schoengold and Zilberman, 2014; Soto et al, 2018). Figure 1

summarizes both kinds of policy approach.
Figure 1. Mechanisms to ensure equity and affordability in the water sector
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When attempting to solve consumers’ affordability problems, income-support policies are
commonly applied. The OECD (2003, pp.54-55) describes different initiatives in this context,
which lead to “absolute-value water bill reductions or waivers that became known before or well
after the act of consumption (...)". Thus, low-income consumers may be eligible for direct income
assistance or water service vouchers from the public sector, water utilities or other private or

charitable sources; payment assistance in the form of easier payment plans or special loan



facilities; and arrears forgiveness. Ex-post financial aids can help households, but there is
sometimes a considerable delay in the application of such measures. This situation is far from

ideal given that consumers risk their water supply being cut off or other adverse consequences.

Tariff-related initiatives consist of making changes to water pricing (level and structure)
in order to reduce the amount of the typical water bill faced by low-income users. Such changes
include subsidizing utility prices; designing special tariff structures to achieve cross-
subsidization, whether this refers to low income households being cross-subsidized by non-
residential users or by the rest of residential sector; capping metered tariffs for low-income users;
and/or designing special demand-management programmes that target low-income households.
However, these measures entail significant trade-offs among equity and efficiency or cost-
recovery principles (OECD, 2003, 2010). Moreover, eligibility criteria may not be well designed
(Gémez-Lobo et al.,, 2000), generating extremely complex tariff structures!. As shown in the
Water tariffs in Spain section, other criteria apart from income could be supporting the existence

of “social” tariffs.

Regarding efficiency, several tools are available to reduce water use. Figure 2 depicts
these instruments, distinguishing between two sets of policies. On the one hand, the market-
based policies include some economic instruments that provide incentives to reduce water
consumption. Among other tools, water prices and subsidies are frequently used to achieve this

objective.

Through general water tariffs applied to all customers (using increasing block structures
and/or setting higher price levels) it should be possible to ration consumption (Arbués and
Barberan, 2012; Schoengold and Zilberman, 2014). Nevertheless there are two issues that can
affect the tariffs’ performance: on the one hand, the low price-elasticities for residential users

that, in general, previous studies have estimated (Arbués et al., 2003; Reynaud, 2015; Romano et

1 For example, in Murcia, a city located in the Southeast of Spain, there are eight different special tariffs (six
for large households and two for low-income households).



al, 2016; Reynaud and Romano, 2018); on the other hand, the possibility that users react to
marginal or average price (Nauges and Whittington, 2017). Moreover, it should also be possible
to design specific incentives for those consumers who make significant efforts to save water
(Garcia-Valifias et al., 2010). Subsidy programmes oriented towards encouraging households to

make water-saving choices are also classified in this category (Garcia-Valifias et al., 2015).

Figure 2. Mechanisms to ensure water-use efficiency.
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On the other hand, other policies, mainly regulatory, may be aimed at reducing water
consumption. Alternative rationing policies could be implemented, setting quotas, banning the
use of water to cover certain needs (watering gardens, washing cars, etc.) or even, when severe
drought episodes occur, through cuts to the water supply2. Encouraging consumers to be aware
of and/or responsible for water scarcity is another option to reduce water consumption (OECD,

1987; Randolph and Troy, 2008; Arbués et al., 2016). Regulation can also oblige water users to

2 Between 2017 and 2019 water cuts have been implemented as a policy tool in several urban areas of
Andalucia, Extremadura, Galicia or Comunidad Valenciana. Those shortages are usually conducted when
extreme scarcity situations happen, with the aim of quickly matching demand to available water supply.



switch to using water-efficient appliances (OECD, 1987; Campbell et al., 2004; Lee and Tansel,

2013).

In any case, these measures aimed at reducing water consumption should be designed
taking into account the cost recovery objective. Any measure that promotes a significative
reduction of water consumption could hinder water suppliers from ensuring adequate funding.
The result could be a decline of the level of service provided to the users, due to lack of

maintenance and investment in water infrastructure.

In practice, water policies combine some of the aforementioned tools, and several public
administrations and institutions are involved in their design. In any case, water prices are an
essential element of water policies, since they are key to addressing both equity and efficiency

issues in the water sector.

Water Tariffs in Spain

General Features

Urban water prices in Spain are among the lowest in the European Union (Arbués et al., 2017,
OECD, 2010; 2013). Spain is a federal country where sub-central governments (regional and
local) are autonomous entities with different responsibilities in the design of water policies. The
extremely atomized local panorama and the strong power of the regional governments have led

to a highly complex system with a wide range of water price levels and structuress.

In Spain, urban water supplies are served directly by public sector through local entities
(municipal services, mancomunidades, consortium of municipalities or public companies) or

indirectly by concession contract or delegating in public-private companies%. Table 1 shows how

3 The local government sector is made up of 50 provinces and 8,131 municipalities in 2019 (INE, 2019a).
The regional government sector comprises 17 Autonomous Communities and 2 Autonomous Cities.

4 A mancomunidad is an administrative form meant for purely inter-municipal cooperation helping to reach
economies of scale in several local services such as water supply, solid waste collection, sewerage,
recycling, etc. The mancomunidad is a management formula very common in rural areas with low
population density. On the other hand, a supra-municipal consortium is a standing organization based on
a vertical cooperation between municipalities and upper levels of government (regional or provincial) that



water supply service is managed in the 15 largest Spanish cities, in which was registered around

23% of the Spanish population in 2018 (INE, 2018a). In addition, these cities also have great

relevance from the point of view of economic activity, given that 28% of Spanish enterprises are

operating in those cities (INE, 2019b).

Table 1 Water management models in Spain

City Provision | Organizational form Main characteristics
50% public (municipality), 50% private (Suez
Alicante Indirect | Public-Private company Group)
Barcelona |Indirect | Concession contract 100% private (Suez Group)
Consortium of 100% public (81 municipalities, Diputacién Foral de
Bilbao Direct municipalities Vizcaya)
Cérdoba Direct Public company 100% public (municipality)
11 municipalities: Sevilla (69.36%), Camas(2.50%),
Alcalé de Guadaira(6.01%), Coria del Rio(2.46%),
Dos Hermanas(10.79%), La Rinconada(3.12%),
Mairena del Alcor(1.74%), San Juan de
Aznalfarache(1.98%), Puebla del Rio (1,08%), Alcala
Sevilla Direct Public company del Rio (0,91%) y El Garrobo (0,05%).
Gijon Direct Public company 100% public (municipality)
100% public: Regional Government (82.4%), Madrid
Madrid Direct Public company City Council (10%), 110 municipalities (7.67%)
Malaga Direct Public company 100% public (municipality)
51% public (municipality), 49% private (Suez
Murcia Indirect | Public-Private company Group)
Palma de
Mallorca Direct Public company 100% public (municipality)
Las Palmas
de Gran 34% public (municipality), 66% private (33% SACYR
Canaria Indirect | Public-Private company Agua, 33% SAUR Group)
20% public (municipality), 80% private (Global
Valencia Indirect | Public-Private company Omnium)
Valladolid | Direct Public company 100% public (municipality)
Vigo Indirect | Concession contract 100% private (AQUALIA-FCC Vigo)
Zaragoza Direct In-house provision Municipal Services

Source: authors’ calculations

Regardless of the management model chosen, local governments are responsible for

providing water services in the urban sector, and setting the prices for those servicesS. Usually,

allows city councils to provide together water supply and sanitation services. The most important Spanish
supra-municipal consortium in Spain is the Bilbao-Vizcaya Water Consortium which serves 91% of the
population in the Vizcaya province.

5 Minimum services provided depend on the municipality size (in terms of population). Thus, all
municipalities are obliged to provide water supply and sewage services, but only those with more than
50,000 inhabitants are obliged to treat wastewater, in the framework of environmental conservation
policies. In the case of municipalities with fewer than 50,000 inhabitants, supra-municipal bodies usually
provide these sanitation services. Moreover, local governments can also outsource the provision of those




although the tariff structure is almost the same, local governments charge different prices for the
water services provided: supply and sewerage. In most cities, wastewater treatment services are
included in the sewerage tariff, although some cities establish a specific tariff for wastewater
treatment (e.g. Sevilla or Valencia). Furthermore, regional governments in Spain are in charge of
green taxation, designing specific charges on water consumption and/or pollution charges
(Calatrava et al, 2015; Garcia-Valifias, 2019). These specific water taxes (usually applied to urban
users) are added to the users’ final water bill. Moreover, in most Spanish cities, the urban water
tariffs for all the water services (supply, sewerage and wastewater treatment) distinguish
between residential and non-residential users. Additionally, there are usually specific tariffs for
different customer categories within both the residential and non-residential users (see Figure
3). In the case of non-residential users the sewerage and wastewater treatment tariffs include
several pollution coefficients, which increase the water bill according to the characteristics of

their discharges.

Figure 3. Urban water tariffs in Spain.
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services. Law 7/1985 on the Regulation of Local Government Terms and Conditions, Law 57/2003 on Local
Government Modernization Measures, and Royal Decree 2/2000 establish the legal framework related to
the provision of municipal services.



As a result, the water-pricing map in Spain is enormously convoluted and involves several
dimensions and elements. This feature of the system clearly contradicts the simplicity principle
(OECD, 2003; 2010) required to ensure users’ awareness of water price structure and level, and
possibly make them more reactive to pricing policies. In the following subsections, this
heterogeneity is illustrated with a description of the tariffs applied in the 15 largest Spanish cities.
Moreover and since the complexity is huge, the description will exclusively cover the tariffs

related to the supply water service in 2018.

Water Tariffs for Residential Users

As mentioned in the General Features section, in most of the Spanish cities analysed there are two
categories of residential water tariffs: a general tariff and special tariffs. In the case of the latter,
households are eligible to apply for these tariffs if they meet certain specified criteria (relating to
size, income, etc.). Water price structures are neither uniform nor linear, so charges include
several elements and there is a high degree of heterogeneity across Spanish cities (Calatrava et

al. 2015).

The General Tariff

The general tariff usually has a two-part structure, consisting of a fixed charge plus a
variable charge. Although, theoretically, the fixed charge should be set to cover the costs of being
connected to the public water network, it is actually a connection fee linked to the instantaneous
water flow contracted. In most cases this connection fee is a tool to ensure that water services
providers secure stable monthly revenues. This charge is usually calculated on the basis of the

meter sizes.

The volumetric charge is based on the volume of water consumed by each household. In

most Spanish cities, water metered is billed on a monthly, bimonthly or quarterly basis depending

6 There are some exceptions: for instance, in Cordoba, Jaén and Melilla the meter size criterion is combined
with the type of the street set at the local business tax. In Matard, the fixed charge does not depend on meter
size, rather it is calculated on the basis of average metered consumption in the household for the previous
24 months.

10



on the city?. Moreover, most cities use an Increasing Block Tariff (IBT) model to design their
volumetric water charges. Some Spanish cities located in different areas?, include free allowances
or minimum-billed water use for basic levels of water consumption1?. Additionally not all water
cycle services are provided by the same organization. Different stages (supply, sewerage and
wastewater treatment) can be managed by different institutions (public or private) according to
different criteria. Thus, making comparisons based on the entire water bill could lead to confusion
(Arbués et al,, 2017). As a consequence, and since water supply represents a high percentage in
the water bill (around 49% according to Arbués et al., 2017), our study is exclusively related to
the supply service. Table 2 presents a description of the volumetric charge for the water supply

service applied in the 15 largest Spanish cities.

7 In some cities, water bill period is four-month (e.g.: Guadalajara, Soria or Segovia), even biannual (e.g.
Caceres or Logrofio).

8 Seasonal tariffs offer an alternative structure for charging overconsumption. These structures are set in
some Spanish cities (i.e. Alcald de Henares). Moreover, some large cities (e.g. San Sebastian and Pamplona)
apply a Uniform Volumetric Tariff (UVT) structure.

9 i.e., Le6n (in the Northwest), Telde (in the Canary Islands) and Vigo (on the Atlantic Coast).

10 A free allowance is a level of water consumption that is charged at zero marginal price. However, these
free allowances have been criticized because they lead to significant efficiency losses. Users fail to reveal
their preferences, since they do not face a marginal incentive to conserve water and usually consume more
than they need (Castro et al,, 2002). Additionally, a high degree of heterogeneity can be observed in the size
of the free allowances. This suggests that no equity criterion is applied when setting this minimum amount
of water. In fact, there is a clear trend of rejecting such instruments, because they are not environmentally
efficient (they generate overconsumption) and show lower levels of equity than expected (OECD, 2003;
2010). Another frequent variation of the “free” allowance even more distorting is the minimum-billed
water consumption (minimum water threshold charged), since users could be paying more water that they
consume, leading to overconsumption.

11



Table 2. Residential water tariff structure: volumetric charge

Blll}ng Firstblock Lastblock: Firstblock Lastblock .

. period Type of Number . . . . _ . Ratio

City tariff of blocks 1 size Kink point price, psirst  price, piast (Prast/ )
(m3/month) (m3/month) (€/m3)  (€/m3)  \Plast/Phirst

Alicante Quarterly IBT 4 4.00 21.00 0.01 2.56 256.00
Barcelona Monthly IBT 5 7.00 18.00 0.61 3.04 5.00
Bilbao Quarterly IBT 3 8.33 25.00 0.57 1.25 2.20
Cérdoba Bimonthly IBT 3 9.00 18.00 0.79 1.23 1.55
Gijon Bimonthly IBT 3 15.00 25.00 0.38 0.71 1.88

Las Palmasde  Bimonthly IBT
Gran Canaria 3 5.00 14.00 1.21 3.17 2.62
Madrid Bimonthly IBT 3 12.50 25.00 0.13 0.50 3.76
Mélaga Monthly IBT 4 2.00 5.00 0.21 1.41 6.76
Murcia? Bimonthly IBT 5 3.00 45.00 0.99 2.64 2.67
Palma de Bimonthly IBT

Mallorca 5 5.00 40.00 0.60 5.76 9.60
Sevilla Monthly IBT 3 4.00 5.00 0.50 1.61 3.22
Valencia Bimonthly IBT 2 6.00 6.00 0.47 0.55 1.17
Valladolid Quarterly IBT 5 5.33 15.00 0.27 0.66 2.45
Vigo Bimonthly BT + MB 5+1 15.00 100.00 0.39 1.17 3.03
Zaragoza Quarterly IBT 3 6.00 18.48 0.21 1.26 5.99

Note: For simplicity, all figures are reported with two decimals

Legend: IBT: Increasing block tariff; MB: Minimum-billed water consumption

1Where there is a MB or free allowance, this is shown separately (e.g. 2+1)

2The size of the blocks varies according to the diameter of the meter. In this table a 13mm diameter water
meter is considered.

Source: authors’ calculations

Table 2 shows that the IBT structure differs widely among cities. These differences are
especially significant in the block size (the first block ranges from 2 m3/month in Malaga to 15.00
m3/month in Gijén or Vigo). Moreover, the monthly consumption level at which the last block
starts ranges from 5 m3/month in Sevilla to 100 m3/month in Vigo. Additionally, broad variations
in prices are also registered (the price of the first block ranges from 0.01 €/m3 in Alicante to 1.21
€/m3 in Las Palmas de Gran Canaria, while the price of last block ranges from 0.5016 €/m3 in

Madrid to 5.76€/m3 in Palma de Mallorca) 11.

11 Regarding the link between price levels and type of water services management, no clear results have
been found in Spain. Garcia-Valifias et al. (2010), based on a sample of municipalities located in Southern
Spain, found that private suppliers set higher price levels for a minimum water consumption threshold.
Moreover, Garcia-Valifias et al. (2013) detected lower price levels under in-house public provision.

12



As discussed in the previous section, the main objective of IBTs in Spain is to promote the
efficient use of water by households, penalizing “excessive” consumption2. They are highly
recommended by international institutions, such as the World Bank or the OECD, as useful tools
for achieving efficiency and equity aims (OECD, 2010, 2015; Rogers et al., 2002). Nevertheless
there is an increasing consensus about IBTs not being an effective measure to accomplish these
objectives, especially if households respond to marginal prices and the correlation between

income and water use is low (Andres et al., 2019; Nauges and Whittington, 2017).

The last column of Table 2 shows that the ratio of the last block price to the first block
price registers a value higher than or equal to 3 in many cases, reflecting a heavy surcharge for
the highest consumption levels. Most notably, in Alicante the price in the last block is 256 times
the price in the first block. On the other hand, there are some cities such as Cérdoba and Valencia
where the ratio is close to one; therefore, the penalty applied is low when consumption is

registered in the last block.

Special Tariffs for Large Households

As indicated in The General Tariff section, cities implement IBTs to discourage the
excessive use of water. However, water consumption and household size are directly related
(Arbués et al., 2003; Arbués et al., 2010) and the application of IBTs adversely affects large
households. From the perspective of equity, water tariffs should fulfil the benefit principle, which
establishes that, for the same quantity and quality of water supplied, different users should pay
the same amount of money. Nevertheless, non-corrected IBTs lead to higher per-capita payments
for large households. For this reason, most Spanish cities have introduced special tariffs

attempting to partially mitigate these negative effects.

However, Arbués et al. (2017) found that the management model (direct or indirect) of water services
appears as irrelevant in big and medium-size Spanish cities.

12 The level of water consumption meant by “excessive” is not defined according to any objective
criterion.

13



Generally speaking, these special tariffs entail the design of a new IBT where one or
several components of the general tariff are changed. As shown in Table 3, the most common
option consists of extending the size of the blocks, while maintaining the prices of the general
tariffs (Alicante, Barcelona, Murcia, Las Palmas de Gran Canaria, Sevilla and Zaragoza), or
combining the extension with a price change (Madrid, Malaga, Palma de Mallorca and Valencia).
In Bilbao, the IBT has been replaced by a Uniform Volumetric Tariff (UVT). Cérdoba and
Valladolid have opted to change only the general tariff prices. Finally, Palma de Mallorca and

Valladolid have established a discount on the fixed charge of 15% and 50%, respectively.

In most of the cities analysed, special tariffs are set according to household size, since
large households may vary in size. Conversely, in Bilbao, C6rdoba, Las Palmas de Gran Canaria,
Palma de Mallorca and Valladolid the special tariff is the same for all large households regardless
of size, which probably means that the largest households continue to suffer from the adverse

effects of IBTs.

14



Table 3. Special tariffs for large households in large Spanish cities

Changes relative to the general tariff Is the special
City Average family Eligibility conditions o'?"ts;:‘;l’;t: | Block Change in :)::::sg:r:: t?:rff aflh fa::i',';e
size charge extension prices blocks sizes?
Alicante 2.57 AcF:redited large families with 3 or more X No
children.

Barcelona 243 Households with 4 or more people? X No

Bilbao 241 Accredited large families uvT Yes

Cérdoba 2.71 Accredited large families X Yes
Gijén 2.29 ] ] ] . . ]

Ig:azaé?::r?: 2.75 Households with 4 or more people X Yes

Madrid 2.52 Accredited large a.nd extra-large families « No

and households with 5 or more people.

Mélaga 2.72 All households® X No

Murcia 2.88 Households with 4 or more people X No

Palma de Mallorca 2.82 Accredited large families X X Yes

Sevilla 2.65 All households® X No

Valencia 2.52 Accredited large and extra-large families X No

Valladolid 241 Accredited large families X X Yes
Vigo 2.69 - - _ R _ -

Zaragoza 2.57 Households with 6 or more people X No

Legend: UVT: Uniform Volumetric Tariff

2 According to Catalonian Social Services, a person with a disability level greater than or equal to 75% or with a high level of dependence (he/she needs assistance with most
daily activities, several times a day) counts as two people.

bper-head IBT. Applicable if household’s members are officially registered as residents in the dwelling.

Source: authors’ calculations
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A relevant issue of these special tariffs is related to the requirements established in
the municipal regulations to be able to benefit from those tariffs. First of all, it is striking
that the eligibility criteria vary substantially across the cities, and the definition of “large
household” may be different depending on the household’s place of residence. Accredited
large families (families with 3 or 4 children) and accredited extra-large families (families
with 5 or more children) are usually eligible to apply for the special tariffs. However, the
number of members required for a household to be categorized as eligible ranges from any
size (i.e. Sevilla or Malaga) to 6 members (Zaragoza). Moreover, the number does not appear
to be clearly correlated with the average family size in the municipality. These features of
the system give rise to some unequal situations across different territories/areas. Second,
in several cities such as Alicante, Bilbao, Cérdoba, Palma de Mallorca, Valencia and
Valladolid, the special tariff is only available to households who meet certain legal
requirements (the aforementioned large family certification)13. As a consequence, large
households that do not hold this status suffer from arbitrary discrimination. Finally, note
that the utility does not have information about the family/household size, so households
complying with the eligibility criteria in each case should apply for the application of these
special tariffs. So, there could be some entitled households not being aware of these

discounts and, as a consequence not benefiting from them.

Summarizing, these special tariffs represent an attempt to solve an equity problem
associated with the general rate structure. In order to determine the effects generated by

the special tariffs, the methodology proposed by Arbués and Barberan (2012) based on

13 In Spain, different types of accredited large families are defined in the Law 40/2003 of 18
November, on Protection of Large Families (BOE, 2003). This law indicates that families which meet
the following criteria, and make the request, are accredited as large families: 1.- Families with five or
more members, with two parents and three or more minor children of less than 21 years old (or less
than 25 years old if they are students); 2.- Families with four members with one parent and three
children (or two parents and two children if one of the latter is physically or psychologically
handicapped); 3.- Families of three members with one parent and two children, if one of the children
is handicapped. Furthermore, families with five or more children or with four children if two or more
are from a multiple birth (or multiple adoption) are accredited as special large families.
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three headcount indices and a targeting performance index is followed. As those authors
point out, these measures allow observing whether special water tariffs are appropriate for

large families.

As detailed public information on water consumption by household size in each city
is not available, the calculation of these indices is based on simulating the variable charge
for each household size. Thus, representative water consumption for a three-person
household is estimated using the household water consumption in the autonomous
community (INE, 2018b). Subsequently the standard consumption for each household size
was obtained using the average elasticity of consumption with respect to household size

obtained by Arbués et al. (2004)14.

The headcount indices indicate how many people living in households of different
sizes benefit from the tariff!5. To this end, it is necessary establish the price threshold below
which a household benefits from the tariff. Following the equity criteria proposed by Arbués

and Barberan (2012), this threshold should be calculated in each city as follows:

« _ Totalrevenues if the general tariff is applied

= (1)

Total population

Thus, p* is the price level that make the variable charge per capita equal for all
households regardless of their size. We assume that a household benefits or is getting

subsidized from the tariff if the price that household pays is lower than p*.

Table 4 displays the calculations of three headcount indices for the 15 largest

Spanish cities:

a) General Headcount Index (GHI). It shows the percentage of people in the

population that benefits in some way when applying a tariff (general or special).

14 The average value of the elasticity of consumption with respect household size was estimated by
(Arbués et al. 2004) at 0.8097. This result implies that household water consumption varies 0.898%
when household size increases 1%.

15 Data about total population and people living in households are obtained from INE (2013).
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People with p<p*
GH] = p p<p

(2)

" Total population

b) Small Household Headcount Index (HHIs). It indicates the % of people living in

households with 3 members or fewer that benefit from a tariff.

People living in households with 3 members or fewer paying p<p*

HHIs = 3)

People living in households with 3 members or fewer

c) Large Household Headcount Index (HHIL). It indicates the % of people living in

households with four or more members that benefit from a tariff.

People living in households with 4 members or more paying p<p*
HH IL — p g paying p<p 4)

People living in households with 4 members or more

Table 4. General and special tariffs headcount indices

City Under the general tariff After introducing special tariffs
GHI HHIs HHI, GHI HHIs HHI,
Alicante 0.35 0.59 0.00 0.35 0.59 0.00
Barcelona 0.65 1.00 0.00 0.35 0.00 1.00
Bilbao 0.61 0.41 1.00 0.61 0.41 1.00
Cordoba 0.92 0.85 1.00 0.12 0.00 0.25
Gijén 0.56 0.41 1.00 - - -
Madrid 0.49 0.38 0.65 0.38 0.38 0.36
Madlaga 0.29 0.55 0.00 0.70 0.44 1.00
Murcia 0.92 0.85 1.00 0.42 0.46 0.38
Palma de Mallorca 0.59 1.00 0.00 0.64 1.00 0.13
5:}1 :fi':‘as de Gran 0.56 1.00 0.00 0.58 1.00 0.04
Sevilla 0.31 0.56 0.00 0.69 0.44 1.00
Valencia 0.63 0.41 1.00 0.63 0.41 1.00
Valladolid 0.39 0.60 0.00 0.39 0.60 0.00
Vigo 0.67 0.45 1.00 - - -
Zaragoza 0.37 0.59 0.00 0.37 0.5880 0.00

Source: authors’ calculations

In the first column of Table 4, the GHI index shows the existence of benefits among
different-sized households in all cities when the general tariff is applied. In some cities, such

as Coérdoba and Murcia, a high percentage of people benefit from general tariff (above

18



90%).16 The comparison between HHIs and HHI;, under the general tariff shows that in six
cities it is the large households that benefit the most from general tariffs (Bilbao, Cérdoba,
Gijén, Murcia, Valencia and Vigo). Nevertheless, it is noteworthy that in all cities a significant

percentage of small households benefit from implicit subsidies in the general tariff.

Comparing these results with the three last columns it is observed that after the
application of special tariffs, the results obtained vary widely across cities. Looking at the
HHI,, in some cities (i.e., Barcelona, Malaga and Sevilla) special tariffs lead to 100% of large
households being benefited. In other areas, the impact of special tariffs on large families is
very small (e.g. in Mallorca or Las Palmas de Gran Canaria, where only 12.7% and 4.4% of
large households are benefited, respectively). Indeed, in some cities, such as Cérdoba, the
special tariff eligibility requirements along with the amount of the benefits received by large
families mean that the HHI; index is lower after the introduction of the special tariff. Finally,
in other municipalities (i.e.,, Alicante, Valladolid and Zaragoza) large families do not
experience a significant change after the introduction of special tariffs. This last finding

suggests that, in those areas, large families continue to be net contributors.

Table 5 shows the calculations of the Targeting Performance Index (Q2) proposed by
Komives et al. (2005). This index enables the evaluation of cross-subsidization among
accredited large families and non-accredited large households. Following Komives et al.

(2005) we calculate the index as follows:

=\ "N/ 5
(ST/PT) *)

where Sy and St indicate the implied benefit that people living in an N-sized household

receive and the benefit the entire population as a group receives, respectively; Py is the

16 Although there is a high percentage of people benefiting from general tariff, the average profit
per capita is low (0.05 € in both cities).

19



number of people living in N-sized households; and Pr is the number of inhabitants in the

city17.

As Arbués and Barberan (2012) indicate, the larger (2, the higher the benefit
obtained by N-sized households with respect to other households. In Table 5, we observe
that in cities where the special tariff is exclusively applied to accredited large households,
these households benefit much more than non-accredited households of the same size.
Moreover, except in Cérdoba, the larger the household, the higher the benefit (as the

increasing trend of Q shows). Only in Valladolid and Zaragoza, where the special tariff does

not modify the previous status quo, does QQ remain constant.

In short, although general tariffs generate equity problems, large households are not
always adversely affected. Moreover, these special tariffs help to redirect benefits between
large and small households, but in some cases they simply add new privileges to those
already existing. At this point, it is important to state that trying to address equity with
respect to household size could have unexpected consequences depending on the

correlation between household size and income.

Finally, the requirement of being accredited as a large family to access the special
rate may excessively favour some large households to the detriment of the large households
that do not fulfill the legal requirements to be qualified as large family and enjoy the benefits

associated to this qualification (Law 40/2003, de Proteccién a las Familias Numerosas).

17 To obtain the amount of benefits received, the price threshold is the same as the one used to
calculate the headcounts indices.
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Table 5. Targeting performance index: non-accredited vs. accredited large families

Households not accredited as large families

Households accredited as large families

City Q. Q0 O Qs Q. Qs Qs Q, Qs

Alicante 000 000 000 000 000 000 000 000  0.00 0.00
Bilbao 1.08 151 197 2.42 285 307 413 498 569 6.29
Cérdoba 000 009 000 0.00 000 19.09 1884 1517 1274  11.05
Palma de Mallorca 0.00 0.00 0.00 0.00 0.00 1.31 2.25 3.01 3.64 4.17
Valencia 150 245 326 3.95 456 570 632 578 1260  13.09
Valladolid 000 000 000 0.00 000 000 000 000  0.00 0.00

Legend: Qn = 0 — N-sized households do not receive subsidies; 1> Qn >0 — N-sized households receive subsidies but the benefit
per capita they receive is lower than the benefit received by the remaining households; On = 1 — N-sized households receive
subsidies and the benefit per capita they receive is equal to the benefit received by the remaining households; Qn >1 — N-sized
households receive a subsidy, and the benefit per capita is higher than the benefit received by the remaining households (Arbués

and Barberan, 2012)
Source: authors’ calculations
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Social Tariffs

Over the last decades, Spanish municipalities have systematically used water tariffs
as a tool to improve the income distribution. As mentioned in the General Features section,
this approach is in line with water pricing principles related to equity and affordability
(OECD, 1987; 2003; 2010), recognizing water as a human right and a merit good. The public
sector has promoted social tariffs in order to protect socially- and economically-vulnerable
households who are more likely to fall into “water poverty”18. Table 6 displays the main
characteristics of the social tariffs applied in the 15 largest Spanish cities. In most cases, the
eligible vulnerable groups are low-income households, elderly people and households

where all members are unemployed?°.

With the aim of guaranteeing households have access to water services, most social
tariffs apply a discount to the fixed charge. While this measure could be entirely justified for
social reasons, it is misguided from an economic efficiency point of view. Thus, the fixed
charge is intended to cover costs related to access to the service (pipes and other
infrastructure), and there is no basis for expecting different access costs for different
households living in the same area. Moreover, changes also are made to the volumetric
charge in terms of reducing prices or extending the size of the blocks. This measure has a
negative impact on efficiency and environmental aims, also creating cross-subsidization

among different user groups.

18 Reynaud (2007) defines a “water-poor” household as a household spending 3% or more of its
income on water services.

19 In some cities, the benefits are extended to other social groups such as those eligible to receive a
widow’s or widower’s pensions (Madrid), disabled people (Huelva) or women who have been the
victims of gender-based violence (i.e., Huelva and Elche).
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Table 6. Social tariffs in large Spanish cities

City Eligibility criteria Changes relative to the general tariff
Fixed Blocks Prices Prices
charge and

blocks

Alicante - - - - -

Barcelona People over 60 years old; People who receive a basic pension (retirement, X X

widow/widower or disability); Families where all members are unemployed

Bilbao People over 60 years old; People who receive a basic pension (widow/widower or X

disability); Families where all members are unemployed

Coérdoba Retired people and people who receive a pension with a monthly income lower than X

1.5*IPREM

Families where all members are unemployed or some are participating in the “Plan X

Prepara” with an income lower than 1.5* [IPREM

Families at risk of social exclusion: income lower than (IPREM+0.1*IPREM*(Adults- X
1)+0.2*IPREM*Children)

Gijon - - - - -

Las Palmas de Gran - - - - -

Canaria

Madrid Families at risk of social exclusion (evaluated by local social services on a case-by-case X X

basis)
People who receive a widow’s/widower’s pension with a gross income lower than X
€14,000/year

Legend: IPREM (Indicador Publico de Efectos Muiltiples): Official index used in Spain as a reference for granting financial assistance, allowances or unemployment
benefits, among others. In 2019, IPREM was set at €537.84/month; The “Plan Prepara” is a public programme for unemployed people who do not receive any
unemployment benefits. The beneficiaries of this programme receive financial assistance of €400/month; SMI (Salario Minimo Interprofesional): Minimum wage. In
2019, the SMI was set at €900/month.

Source: authors’ calculations
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Table 6. Social tariffs in large Spanish cities (cont.)

City Eligibility criteria Changes relative to the general tariff
Fixed Blocks Prices Prices
charge and
blocks
Malaga - - - - -
Murcia Retired people who receive a pension lower than the SMI X X
Families at risk of social exclusion (evaluated by the local social services on a case-by- Flat rate
case basis) with reduced water consumption (lower than 110 1/p/d)
Palma de Mallorca Households with income lower than €15,750/year X X
Sevilla - - - - -
Valencia - - - - -
Valladolid People over 65 and people who receive a pension X X
Vigo - - - - -
Zaragoza® Households with income lower than (SMI*1.123) if N<4 X
Households with income between (SMI*1.5) and (SMI*1.66) if N<5
Households with income between (1.123*SMI) and (1.5*SMI) if N<5 X

Legend: IPREM (Indicador Publico de Efectos Muiltiples): Official index used in Spain as a reference for granting financial assistance, allowances or unemployment
benefits, among others. In 2019, IPREM was set at €537.84/month; The “Plan Prepara” is a public programme for unemployed people who do not receive any
unemployment benefits. The beneficiaries of this programme receive financial assistance of €400/month; SMI (Salario Minimo Interprofesional): Minimum wage. In

2019, SMI was set at €900/month.
a[n Zaragoza, income thresholds are revisable in case of a household size enlargement.

Source: authors’ calculations
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In order to examine the impact of the water rate on households, it can be useful to
assess the relative effort required of households to pay for the water supplied. To that end,

the following effort index (EI) is proposed:

El = Water bill (6)

Income

with water bill being the amount paid by the average household that consumes the standard
quantity of water in each city?20. Since many of the social tariffs in place modify both the fixed
and volumetric charges, both charges are included in the calculations. Table 7 shows the

results of those calculations for the cities under analysis?!.

Table 7. Effort index

City Average 75% of 50% of

income average average

income income

Alicante 0.82% 1.09% 1.64%
Barcelona 0.72% 0.96% 1.44%
Bilbao 0.27% 0.36% 0.53%
Cérdoba 0.62% 0.83% 1.23%
Gijon 0.31% 0.40% 0.61%
Madrid 0.09% 0.13% 0.19%
Malaga 0.68% 0.91% 1.37%
Murcia 0.91% 1.20% 1.81%
Palma de Mallorca 0.55% 0.73% 1.09%
Las Palmas de Gran Canaria 0.98% 1.30% 1.95%
Sevilla 0.75% 0.99% 1.49%
Valencia 0.42% 0.56% 0.84%
Valladolid 0.24% 0.33% 0.48%
Vigo 0.72% 0.96% 1.44%
Zaragoza 0.25% 0.33% 0.50%

Source: authors’ calculations

As shown in Table 7, the relative economic effort required for an average-income

household to pay for the water it consumes is low. In all cities, the EI value for average

20 Standard consumption was calculated using data from the 2008 Survey on Water Supply and
Sewerage (INE, 2018b). It includes household water consumption by Autonomous Community,
which has been used to obtain the average consumption for a 3-person household.

21 Figures include exclusively water supply service charges.
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household income is below 1. For households whose income level is 75% of the average
income, the EI remains relatively low. Finally, households with an income level of 50% of

the average income do not record high EI values.

To improve our understanding of this subject, Table 8 presents the relative efforts
made by households to have access to the water supply service, under both general and

social tariffs. The income caps set in each social tariff are considered in the calculations as

follows:
r_ Water bill
EI' = Maximum income level to benefit from social tarif f (7)

Table 8. Effort index for general and social tariffs

City Groups (if more than one) Income level General Social

(€/month)? tariff tariffs

Barcelona 836 2.62% 2.14%

Bilbao 836 0.91% 0.89%

Cérdoba - Retired people and low- 807 1.74% 1.11%
income households
- Unemployed households 807 1.74% 1.11%
- Families at risk of social 699 2.01% 0.89%
exclusion

Madrid - Families at risk of social 430 0.74% 0.19%
exclusion
- People who receive a 1,17 0.27% 0.20%
widow(er)’s pension

Murcia - Retired people 900 2.43% 1.16 %
- Families at risk of social 430 5.09% 1.77%
exclusion

Palma de Mallorca 1,31 1.12% 0.22%

Valladolid 1,58 0.39% 0.34%

Zaragoza -Households ~ with  income 1,01 0.64% 0.30%
lower than (SMI*1.123) if N<4
-Households with income 1,49 0.43% 0.42%

between (SMI*1.5) and
(SMI*1.66) if N<5
- Households with income 1,35 0.48% 0.33%
between (1.123*SMI) and
(1.5*SMI) if N<5
aThe income level is defined on the basis of the legal regulations of each social tariff
Source: authors’ calculations

As can be seen in Table 8, there are no marked differences between the EI values
under general and social tariffs, so the benefit is relatively low. The differences are

significant in only two cities: in Cérdoba, families at risk of social exclusion clearly benefit
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from the application of social tariffs; moreover, in Murcia, the reduction in EI values for

households at risk of social exclusion is large, declining from 5.1% to 1.8%.

Finally, it is worth noting that, quite apart from the expected effect of social tariffs,
the stringent eligibility criteria mean that only a small percentage of households can benefit
from those discounts. In short, social tariffs, in addition to running counter to some basic
pricing principles (efficiency, environmental and cost-recovery issues), also violate the
simplicity principle, generating extra administrative costs that have to be borne by all users.
All of this reinforces the idea that other tools should be used to guarantee access to the

water supply.

Although this social tariffs approach is the preferred option in many Spanish cities,
incorporating redistributive elements into water tariffs does not appear to be a good choice.
The design of a general grant system managed by social services?2 emerges as a more
appropriate option. Indeed this option is applied in Gijén and Vigo, where social tariffs have
not been implemented. This alternative system has even been adopted in some
municipalities where there are social tariffs in place (i.e. Bilbao or Valladolid)23. These
systems are social assistance schemes that provide social transfers, usually in-kind, targeted
at the poor households. This means that social services pay the bill of several basic services

(water, electricity or gas) of these households.

Collective Meters

In some Spanish cities, a significant percentage of residential buildings are equipped with a
collective water meter, instead of a series of individual meters. The water use registered by
the collective meter is jointly paid for by all the residents in the housing block. Payments

are commonly handled by the property manager, who divides the collective water bill

22 In Alicante, the transfers system has been implemented through several non-governmental
organizations.
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among the households, usually based on the size of the apartment/dwelling. Although
collective meters are gradually being replaced by individual meters in each dwelling—in
order to be able to measure individual usage and charge for water used on the basis of the
volume of water used by each household—there are still a lot of buildings that rely on these
collective meters.2¢ Moreover, if no adjustments are applied, note that, under a IBT
structure, the average price paid by the building increases with the number of apartments

in the building.

24 Currently, the individual units in newly-built residential buildings have to be equipped with
individual water meters. Nevertheless, old buildings with collective meters do not have a legal
obligation to change their water meter, except when the building is being renovated (e.g. in
Barcelona). Thus, replacing collective meters with individual meters is a slow process that depends
on the residents (owners) in each building.

28



Table 9 .Tariffs for collective meters

City Fixed charge Volumetric charge
Alicante General tariff General tariff
Barcelona General tariff General tariff

Bilbao (I)2

Bilbao (II)b

General tariff

Number of dwellings*fixed charge for a
15mm meter

General tariff

General tariff for (total
consumption /number of
dwellings)

Cérdoba The highest value between the fixed charge ~ General tariff with blocks
at the general tariff and the number of enlarged according to
dwellings*fixed charge for a 15mm meter =~ nhumber of dwellings

Sevilla The highest value between the fixed charge ~ General tariff with blocks
at the general tariff and the number of enlarged according to
dwellings*3.863€ number of dwellings

Gl]én General tariff IBT with 2 blocks

Madrid General tariff with blocks
Number of dwellings*fixed charge for a enlarged according to
15mm meter number of dwellings

Malaga General tariff UvT

Murcia General tariff General tariff

Palma de

Mallorca General tariff uvt

Las Palmas de
Gran Canaria

(Number of dwellings*10.39)c

General tariff with blocks
enlarged according to
number of dwellings

Valencia General tariff General tariff
Valladolid General tariff General tariff
Vigo General tariff General tariff

Zaragoza (1)

General tariff

General tariff with blocks
enlarged according to

number of dwellings®
Zaragoza (l1)*  General tariff IBT with two blocks®
a This collective tariff is only for common hot water facilities.
b This collective tariff is only for common cold water facilities
¢In Las Palmas, the fixed charge is only for collective meters with a consumption lower than or equal
to (number of dwellings*10) and includes this consumption. In other cases, the fixed charge is 0 and
all the consumption is paid according to the volumetric charge.
d This volumetric charge is for collective meters installed for residential uses in multi-apartment
buildings.
e This volumetric charge is only for meters installed for common hot water facilities.
Source: authors’ calculations

Frequently, the tariff applied to this collective consumption is the general tariff.
However, in some cities, a specific tariff is applied. Table 9 describes these special tariffs
relating to two dimensions: changes to the fixed charge and changes to the volumetric

charge. The first entails adjusting the fixed charge according to certain criteria, such as the
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number of dwellings in the building (e.g. in Cérdoba, Sevilla and Madrid). The second
involves designing a new volumetric charge (e.g. in Gijén and Palma de Mallorca) or
adjusting the blocks of the general tariff according to the number of dwellings connected to

the collective meter (in Cérdoba, Madrid and Zaragoza).

As shown in Table 10, these tariffs generate some distortions in terms of efficiency
and equity. Looking at the left-hand side of the table, the fixed charge per dwelling is much
lower (except in Palma de Mallorca) when it is calculated considering the diameter of the
collective meter. However, the fixed charge is similar for individual and collective meters
when a special tariff is set for the latter.

Table 10. Specific tariffs for collective meters vs. general tariff for individual meters

Fixed cost per dwelling (€/month) Volumetric charge (average price;
€/m?3)
. N Collective meter (40mm.) Collective meter (40mm.)
City Individual Multi- Multi- Individual Multi- Multi-
meter apartment  apartment meter apartment apartment
(13mm.)  piiding (10 building (25 building (10 building (25
dwellings) dwellings) dwellings)  dwellings)
Bilbao 2.21 0.64 0.26 0.57 1.09 1.18
Cérdoba 3.90 5.66 3.87 0.85 0.85 0.85
Sevilla 3.90 3.86 3.86 1.18 1.18 1.18
Gijon 2.70 1.57 1.57 0.38 0.38 0.38
Madrid 1.60 1.82 1.82 0.13 0.13 0.13
Malaga 2.55 1.82 0.73 1.02 0.39 0.39
Palma de Mallorca 4.60 36.78 14.71 0.84 0.93 0.93
LasPalmasdeGran o, /o 55070 5.20/0 1.76 1.76 1.76
Canaria
Zaragozab 2.30 4.45 1.78 0.35 0.35 0.35
1.15 1.21

Note: Calculations based on the standard consumption for a 3-person household. For simplicity, all
figures are reported with two decimals

a]n Las Palmas de Gran Canaria, the fixed charge depends on water consumption. If consumption is
lower than or equal to 10m3/month/dwelling the fixed charge is €5.195/month; If it exceeds
10m3/month/dwelling then the fixed charge is €0/month.

b In Zaragoza, the volumetric charge is different if collective consumption is for common hot water
services (first row) or if is for other uses (second row).

Source: authors’ calculations

Looking at the volumetric charge (right-hand side of Table 10), note that in most

cities the average price per m3is the same for all the dwellings. This is because, except in
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Gijén, the change to the volumetric charge consists of adapting the size of the blocks in the
general tariff according to the number of dwellings connected to a collective meter.
Nevertheless, this design can lead to equity problems if a number of dwellings connected to
a collective meter are empty or if the individual units are of different sizes. In these cases,
depending on the internal criteria for sharing the water bill among all the dwellings, some
problems may arise in terms of efficiency (because the incentives to save water disappear,
especially in the case of large households) and equity (cross-subsidies among dwellings
connected to the same collective meter).

On the other hand, the two cities where the volumetric charge for collective meters
is a UVT show different results. While in Malaga dwellings connected to a collective meter
pay about 64% less per m3 than dwellings with an individual meter, in Palma de Mallorca a
cubic meter is about 10% more expensive for collective meters than individual meters.
Finally, in cities with a specific tariff for common hot water facilities (Bilbao and Zaragoza)

the average price is substantially higher for collective meters.

Efficient Water Use and Low Water Use Tariffs

When looking at the 15 largest cities in Spain, only Zaragoza has special tariffs to specifically
promote efficient water use, and Murcia, Palma de Mallorca and Sevilla have applied a
special tariff to users registering low water consumption levels. However, extending the
analysis to all Spanish cities with more than 100,000 inhabitants or provincial capitals (79
cities in total), additional examples of this kind of tariff can be found.

On the one hand, two cities (Teruel and Zaragoza) have a special tariff to encourage
water savings. These special tariffs consist of a discount on the water price for households
that reduce consumption relative to their previous consumption levels. Thus, in Teruel, a
55.6% discount on the fixed charge and a 10% discount on the volumetric charge of the
general tariff is applied to households that achieve a 10% reduction in their annual

consumption with respect to the previous year. In Zaragoza, households whose current
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consumption is at least 10% lower than that of the previous two years obtain a 10%
discount on their volumetric charge. Furthermore, in another city (Terrassa) the fixed
charge does not depends on the meter size and is made up of two parts: a general rate, which
is the same for all households; and an individual rate, which depends on the household’s

previous consumption (the higher the consumption, the higher the individual rate).

On the other hand, there are seven cities that apply a special tariff to households
whose water consumption is low (usually within the first block of the tariff); the
requirements and the discounts are displayed in Table 11. Additionally, note that some of

these special tariffs are applicable in combination with large households’ tariffs or social

tariffs.
Table 11. Low water consumption tariffs
City Maximum consumption Beneficiaries Rate benefits Consumption
allowed above maximum
allowed
Ciudad Real 12m3/household/month Accredited 4.97% discounton No discount on
large families  the fixed charge fixed charge
7 m3/household/month Low income 32.79% discount on
households the fixed charge
Dos (3*household size) All households 26% discount on All consumption
Hermanas  m3/month that can prove the first block price is billed at the
and Sevilla their size general rate for
households that
prove their size
Jerezdela  7m3/household/month All households 19.94% discount All consumption
Frontera on the first block is billed at the
price general rate
Murcia 3.3m3/person/month Families at Flat rate of Excess
risk of social ~ €5/month consumption is
exclusion billed at the
general rate
Palma de 10 m3/household/month  All households 7% discount on All consumption
Mallorca prices of the two is billed at the
first blocks general rate
Sabadell Households with 3 All households UVT 0.4839 (1.77%  All consumption

members or fewer: 6

m3/household/month

discount on the
price of the first

is billed at the
general rate

Households with 4 or more

people (2*household size)

m3/household/month
Source: authors’ calculations

block)
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Water tariffs for Non-residential Users

In most of the Spanish cities analysed, there are different categories of non-residential water
tariffs: a tariff for industrial users (usually includes businesses and other services) and a set
of tariffs for specific uses such as fire protection, construction works, public sector,
gardening etc. Among the Spanish cities with more than 100,000 inhabitants, only Castellén

de la Plana has a single tariff for all uses (residential and non-residential).

The Industrial Tariffs

As with residential users, industrial users typically have a two-part tariff with a fixed and a
volumetric charge. Moreover, the fixed charge is also based on the meter size. However, in
some cities the non-residential users pay a higher fixed charge than residential users for the
same meter size. This means that industrial users (who pay more for the same connection)
bear a higher proportion of the costs covered by the fixed charge than residential users.
Table 12 presents the ratio between the industrial and residential fixed charge (r) in the
major Spanish cities (more than 100,000 inhabitants and/or provincial capitals) for the
three meter sizes (13mm, 20mm and 40mm) commonly used for residential and non-

residential uses.

Table 12. Ratio (r) of Industrial fixed charge/Residential fixed charge: number of cities

Meter size r=1 r>1
1<r<2 2<r<5 r>5
13mm 43 21 10 2
20mm 41 22 11 2
40mm 42 15 14 5

Source: authors’ calculations
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Moreover, as with residential tariffs, most cities calculate the volumetric charge
according to an IBT model or a UVT model. Table 13 presents descriptions of the volumetric

charge applied in the 15 largest Spanish cities.

Table 13. Industrial water tariff structure: volumetric charge

Number First. block Last block: First block Lastblock .
City Typnle of of size kink point  price (p1; price (p Ratio
tariff ) oeks (M7 ‘;“’“th (m3/month)  €/m?) e/mz)  P"/p)

Alicante IBT 3 6.00 16.00 0.02 1.88 94
Barcelona IBT 2 Depending on meter size 1.27 1.90 1.50
Bilbao IBT 3 26.67 166.67 1.21 1.29 1.07
Cérdoba UVT - - - - R -
Gijon IBT 3 15.50 25.00 0.43 0.57 1.29
Madrid IBT 3 Depending on meter size 0.13 0.50 3.76
Malaga UVT - - - - R -
Murcia UVT . - _ - _ -
Palma de Mallorca UVT - - - R R -
Las Palmas de Gran Canaria [T 3 5.50 14.00 1.21 3.17 2.62
Sevilla UVT . - - _ R -
Valencia IBT 2 6.00 6.00 0.47 0.55 1.17
Valladolid IBT 5 6.67 45 0.34 0.80 2.38
Vigo IBT 6 15.00 250.00 0.73 1.45 1.99
Zaragoza IBT 2 18.48 18.48 0.50 1.38 2.75

Note: For simplicity, all figures are reported with two decimals
Legend: IBT: Increasing block tariff; UVT: Uniform Volumetric Tariff
Source: authors’ calculations

As can be seen in Table 12, and unlike in the residential water sector, UVT models
are a fairly common option for industrial water tariff designs. Thus, in five of the cities
analysed, the volumetric charge of the non-residential tariff is based on a UVT structure.
This means that every m3 consumed is billed at the same rate. The remaining cities have
adopted an IBT model, with quite a similar design in most cities. Except in Valladolid and
Vigo, the most common structures have 2 or 3 blocks, and the first block is usually not
particularly large. However, when looking at the kink point corresponding to the last block,

the differences are greater, ranging from 6 m3/month in Valencia to 250 m3/month in Vigo.

34



The IBT tariff design in Madrid is unique in that the size of the different blocks depends on
the meter size (the greater the diameter, the greater the size of the blocks).

As with residential tariffs, IBTs are aimed at discouraging excessive water
consumption. Nevertheless, focusing on the last column of Table 13, the pn-to-p! ratio
registers a lower value than that for residential users (see Table 2). This implies that the
overconsumption penalty is higher for residential users than for non-residential users (for
instance, in Alicante, the price of the last block is 256 times the price of the first block for
residential uses, but 95 times higher in the case of non-residential users). This suggests that
non-residential users have fewer incentives to save water than residential users. In short,

non-residential water tariff design tends to benefit large consumers.

To offer a deeper understanding of this issue, Table 14 displays the ratio between
the prices charged to non-residential and those charged to residential users, in both the first
and last block. In the first block, the ratio is equal to or greater than 1 in all the cities.
Conversely, when considering the last block price for both non-residential and residential
users, the ratio is generally below 1 or close to 1 (the highest value registered is 1.21 in
Valladolid). These figures suggest that non-residential users’ burden decreases when water

consumption increases.
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Table 14. Non-residential prices vs. residential prices.

City R-atio first block l?atio last block
prices (plores/plres)  prices (P ores/Pres)
Alicante 2.00 0.73
Barcelona 2.08 0.62
Bilbao 2.14 1.04
Coérdoba 1.33 0.86
Gijon 1.15 0.79
Madrid 1.00 1.00
Malaga 3.53 0.52
Murcia 1.41 0.53
Palma de Mallorca 1.55 0.16
Las Palmas de GC 1.00 1.00
Sevilla 1.34 0.41
Valencia 1.00 1.00
Valladolid 1.63 1.21
Vigo 1.89 1.09
Zaragoza 2.39 1.09

Source: authors’ calculations

Furthermore, the values displayed in the last column of Table 12 are low (except in
Madrid and Alicante), showing low levels of water tariffs progressivity for non-residential
users in Spain. In Table 15, the Liability Progression Index (LPI) (Musgrave and Thin, 1948)
corresponding to three standard water consumption levels is presented: 10m3/month (e.g.,
a small trading business), 150 m3/month (e.g., a cafeteria), 1,500 m3/month (e.g., a factory).
This index is calculated as the ratio between the marginal price and the average price for
each level of consumption. If the LPI is equal to 1, then the tariff is proportional; if the LPI is
higher than 1, then the tariff is progressive; and if the LPI is lower 1, then the tariff is

regressive.

As can be seen in Table 15, the LPI decreases as consumption increases in all cities
where the volumetric charge corresponds to an IBT structure, except in Valladolid. This
implies that the tariff progression is smaller for higher consumption levels. Furthermore,
the LPI values that do exceed 1 (progressive tariff) are close to 1 (except in Alicante for low
consumption levels); that is, they are almost proportional. For high consumption levels, the

LPI values are lower than 1 (regressive tariff), i.e. in cities such as Barcelona or Madrid.
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Summarizing, the LPI shows that non-residential water tariffs clearly benefit high-
consumption users.

Table 15. Liability Progression Index (LPI) for non-residential tariffs

Consumption level

City 10m3/month 150m3/month 1,500m3/mont
h

Alicante 2.44 1.07 1.04
Barcelona 1.00 1.10 0.33
Bilbao 1.00 1.01 1.00
Cérdoba 1.00 1.00 1.00
Gijon 1.00 1.03 1.00
Madrid 1.00 1.65 0.68
Malaga 1.00 1.00 1.00
Murcia 1.00 1.00 1.00
Palma de Mallorca 1.00 1.00 1.00
Las Palmas de 1.30 1.04 1.00
GranCanaria

Sevilla 1.00 1.00 1.00
Valencia 1.10 1.01 1.00
Valladolid 0.16 0.72 0.96
Vigo 1.00 1.06 0.95
Zaragoza 1.00 1.09 1.01

LPI = 1 Tariff is proportional
LPI<1 Tariff is regressive
LPI>1 Tariff is progressive
Source: authors’ calculations

Specific Tariffs

In many cities, in addition to the generic structure for non-residential users, there is a wide

variety of specific tariffs applied to non-residential users other than industrial uses. Table

16 displays a summary of the special tariffs in place in the 15 largest Spanish cities.
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Table 16. Specific tariffs for non-residential uses

Uses

. Agriculture .. ... ConstructionPublic NGQS/ City Fire ll(;;lg::'ll:)anight related Non- su;‘;/)?it:; to
City and CommerceHospitality Social . . to potable
. works  Sector CouncilProtection and rate other
livestock uses gardens common water municipalities
areas

Alicante 2 -
Barcelona 1 2
Bilbao 2 1
Coérdoba 1
Gijon TR 2 2
Madrid 2
Malaga 1 1 1
Murcia 1 1 1 - 1 -
Palma de Mallorca 2 1
Las Palmas de Gran Canaria ]e 1e
Sevilla 1 1 1 1d 1e
Valencia _
Valladolid 3f 4
Zaragoza 28 2

1 = Two-part tariff: Fixed charge + UVT; 2 = Two-part tariff: Fixed charge + IBT; 3 = One-part tariff: Flat rate; 4 = One-part tariff: Volumetric charge (UVT).
a The volumetric charge is a uniform price per day. This tariff is only for construction works lasting less than 15 days.

b The volumetric charge is a uniform price for each fire hydrant installed.

¢ With a minimum consumption of 10m3:

d Efficient irrigation.

e Industrial users with a diameter meter equal to or greater than 80mm. This tariff is for consumption metered between 10 p.m and 6 a.m. in a specific meter.

f There are different flat rates depending on the area of the construction works.

g The volumetric charge is a uniform price for each connection to the network.

h Only for commerce, hospitality and repair activities (i.e. vehicles) with a daily consumption less than 0.750m3 affected by construction works on their street. There
are different IBTs depending on the duration of the construction works.

Source: authors’ calculations
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Table 16 shows that each city designs different specific tariffs according to arbitrary
criteria. In some cases, these specific tariffs can be justified by the relevance of a particular
use in the city in question (e.g. the Commerce tariff in Barcelona or the Hospitality tariff in
Palma de Mallorca). Moreover, there are uses that are time-limited (e.g. construction works)
or periodic (e.g. fire protection), so a different tariff is applied. In some cases, the special
tariffs are justified since the use is considered a different service (non-potable water). In
other cases, such as City Council (e.g. municipal buildings, irrigation of public areas) or
Public Sector use (Regional and/or Central government buildings) there is nothing to justify
the application of a specific tariff, which means that the efficiency and equity criteria are
probably being broken.

Furthermore, in most cases, the volumetric charge is a UVT, so there is less incentive
to conserve water than in the case of residential users, whose tariffs are based on an IBT
structure. In Table 17 a comparison of the fixed charge and the average price of a cubic
meter of water for the residential tariff, industrial tariff and three specific tariffs is

presented.
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Table 17. Specific tariffs vs residential and industrial tariffs

Fixed charge (13mm meter)

city Residential Industrial  Public Sector NGOs/ City Council
Social Uses

Alicante 7.67 7.67 7.67
Bilbao 2.21 2.21 2.21
Cordoba 3.87 4.16 4.16 0.00
Gijon 2.70 2.70 2.70
Madlaga 2.55 2.55 2.55

Murcia 6.90 6.90 6.90 6.90
Las Palmas de Gran Canaria 5.20 5.20 12.29 5.47

Sevilla 3.86 3.86 3.86 3.86
Valencia 3.31 3.31 0.00 0.00

Average price per m3 (consumption level: 10m3/month)
City
Residential Industrial  Public Sector N.GOS/ City Council
Social Uses

Alicante 0.35 0.52 0.20
Bilbao 0.59 1.21 0.53
Cordoba 0.82 1.06 0.74 1.06
Gijén 0.38 0.44 0.35
Madlaga 0.94 0.74 0.74

Murcia 1.11 1.39 0.31 0.31
Las Palmas de Gran Canaria 1.60 1.69 1.23 1.09

Sevilla 1.09 0.67 0.47 0.47

Valencia 0.50 0.50 0.49

Note: For simplicity, all figures are reported with two decimals
Source: authors’ calculations

As shown in the top half of Table 17 the fixed charge for a 13mm meter is the same
for all non-residential uses (industry and other users), except in Las Palmas de Gran Canaria,
where the fixed charge paid by the Public Sector is more than double that for residential and
industrial uses, and in Cérdoba and Valencia, where the City Council does not pay any fixed
charge. These charges are equal or very similar to those for residential users. Conversely, in
the bottom half of Table 17, it can be seen that, except in the case of Cérdoba City Council,
the average price per m3 paid by City Councils is lower than the price paid by residential or
industrial users. Indeed, in some cases such as Murcia, 1 m3 of water costs 3.5 times more

for residential users (and about 4 times more for industrial users) than for the City Council
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or some Non Governmental Organizations. This implies the existence of cross-subsidization
among different users, meaning that households and industries are financing the water
consumed by the City Council or the Public Sector, among other users. This situation violates
the efficiency and/or equity principles in water pricing.

Conclusions

Water pricing has been traditionally considered a powerful tool for fulfilling several aims in
the water sector (OECD, 2003, 2010). However, the more goals are set, the greater the
complexity observed. Spain is not an exception; indeed, the achievement of equity, efficiency
and environmental aims (among others) has given rise to a convoluted picture in terms of
water tariff structures and levels. The research carried out in this chapter, exclusively
focused on water supply tariffs at the 15 largest cities in the country, has revealed the
enormous complexity of the Spanish system. The strong degree of heterogeneity observed
reflects the ability of sub-central governments to adapt the general pricing rules to specific

groups or situations. However, some proposals emerge from our study:

e First of all, the wide variety of special tariffs applied in many Spanish cities is not
always justified in terms of the equity principle. The analysis of these tariffs shows
that social tariffs and the tariffs applied to large families are not necessarily well
designed, since they do not contribute to significant improvements in the income
distribution, and in some cases run counter to the equity principle. For example,
some designs of special tariffs for large families result in additional benefits going
to a portion of households that are already receiving more favourable treatment
under the general tariff. In light of these problems, it would be advisable to design
some ex-post grant mechanisms to deal with equity issues (especially for low-
income households). Moreover, when it comes to accounting for family size in
residential tariffs, a per capita structure could be proposed as an alternative to the

general tariff.
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Second, eligibility criteria for special tariffs add more complexity to the tariff system
and adversely affect horizontal equity. The clearest example is found in cities where
special tariffs only benefit accredited large families. This prevents some large
households from accessing the special tariffs, but allows access for some small
households (in special cases; for example, if one child is disabled, a three-person
household may qualify as a large household). Similarly, when social tariffs stipulate
an age requirement, some low-income households can be excluded from accessing
them.

Third, not enough incentives are provided to preserve water resources, since fairly
little progression between pricing blocks is detected for certain users. Thus, non-
residential users are commonly charged through UVT or low-progression IBT
schemes. Indeed, the presence of free allowances in some cases disincentivizes
water-saving behaviour. While still maintaining their autonomy, local governments
could adopt some general solutions (i.e. dropping free allowances from water
tariffs) that could help to address efficiency and environmental issues.

Fourth, from an equity point of view, the fixed charge should reflect each user’s
consumption capacity, determined by the water meter, rather than the type of use.
In many cities, the costs of being connected to the public water network are not
always proportionally shared between the users, with industrial users paying a
higher fixed charge than residential users for the same connection.

Fifth, most of the specific tariffs applied in Spain are not justified on the basis of
efficiency, equity or environmental purposes. A case in point is the tariff designed
for the water consumption of the City Council or Regional and Central governments.
Thus, there should be a significant reduction in the number of these tariffs, leaving
only those—Ilike fire protection, irrigation or construction works—that are related

to water uses with specific characteristics that require different treatment.
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In short, a simplification of the tariff system is required in most cities in order to
accomplish the principle of “consumer acceptability” and reduce the administrative costs of
water utilities. Additionally, the heterogeneous tariff system found in most Spanish cities runs
counter to equity principles and can send the wrong signal to users about water scarcity, thereby

hindering compliance with the resource sustainability objective.
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