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Abstract 

Public services in all countries are related to the basic needs that people should satisfy 
in order to warranty a worthy quality of life. The water and sanitation services 
provision is one of these services. 

Through this study, the case of water and sanitation provision in Peru will be 
analyzed. Data evidences that by 2004, the 71% of Peruvian population had access to 
water services, while the 63% of Peruvian population had access to sanitation 
services. Then, it can be inferred that the performance of the provider enterprises of 
water and sanitation services and the tariffs scheme has not been good enough. 

In order to understand the problem beyond the provision of water and sanitation 
services in Peru, it is necessary to investigate the political economy of Peruvian water 
and sanitation sector and its tariffication scheme. 

Keywords: Incidence, Business Taxes and Subsidies, Public Goods, Infrastructures, 
Economics of Regulation, Government Programs, Provision and Effects of Welfare 
Programs, Economic Development, Human Resources, Human Development, Income 
Distribution, Migration. 

JEL-codes: H22, H25, H41, H54, L51, I38, O15. 
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Introduction 

Public services in all countries are related to the basic needs that people 
should satisfy in order to warranty a worthy quality of life. The water and 
sanitation services provision is one of these services. 

From an economic perspective, Stiglitz (1989) argues that since the perfect 
competitive market does not happen in its prime definition, the government 
intervention is a crucial instrument to prevent the detrimental effects that market 
failures can determine in an economy. 

The provision of public services is normally configured as a natural 
monopoly, which defines the importance of its analysis and periodical revision 
in order to get an accurate feedback of the performance of the supplier 
enterprise. Worthington (2010) explains that the main problem with the public 
services is that the quantity provided is insufficient for the consumers. Then, an 
inevitable consequence is the social efficiency loss, which justifies the 
government intervention through public, private and mixed supplier enterprises, 
formulation and regulation of pricing schemes and quality standards. 

The case of water and sanitation provision in Peru will be analyzed in this 
paper. The importance of the provision of water and sanitation services is 
crucial, as it is expressed by the Millennium Development Goals (MDGs): “The 
reduction of half the population of people who do not have a sustainable access 
to water supply before 2015”. 

Globally, in the last 20 years, more than 2,400 million and 600 million people 
have acquired the access to water and sanitation services, respectively. In terms 
of the developing countries, by 2004 the 79% of the population of Latin 
countries1 had access to both services. Focusing on Peru, data evidences that by 
2004, the 71% of Peruvian population had access to water services, while only 
63% had access to sanitation services. Then, it can be inferred that the 
performance of the provider enterprise of water and sanitation services and the 
service tariff schemes are not optimal. 

In order to understand the problem beyond the provision of water and 
sanitation services in Peru it is necessary to investigate the political economy of 
Peruvian water and sanitation sector and the tariffication scheme. 

The political economy of Peruvian water and sanitation sector is complex. 
On the one hand, an important problem that resembles within all is the absence 
of right incentives for the economical agents that form part of the sector, which 
are most of the time conditioned to political interests. Therefore, the structure of 
water and sanitation sector is based in unstable foundations. 

On the other hand, other problems in the sector are related to its atomization 
(there are many supplier enterprises that are owned by different municipalities), 

                                                           
1 Unicef (2007). 
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the deficient development of operative plans, tariff formulation and tariff 
schemes determination and the settlement of ineffective sanctions and fines. 

In summary, most of the problems are related to the structure of the sector and 
the scope of the regulatory agency. Consequently, it is important to understand 
the sector structure and dynamics, the roles of the agents who form part of the 
sector and to recognize the main challenges over the implemented regulatory 
scheme. 

The tariffs and tariffs scheme in this structure is the core of the provision of 
the services and it should be analyzed in two perspectives. The first perspective 
is related with the “political economy” of the sector. The services tariffs must 
cover the costs of providing the services and ensure the financial sustainability 
of the enterprises along time. The main problem is that politic interests interfere 
in the tariffs determination, which determines low tariffs and hinders the 
supplier enterprises’ achievement of goals. 

The second perspective is based on the fact that tariffs should allow users to 
get a sustained consumption of water and sanitation services. Therefore, tariffs 
of water and sanitation services are defined considering a cross-subsidy scheme 
with the goal of helping the most vulnerable population, which is composed by 
poor and extreme poor households. The problem of this cross-subsidy scheme is 
that it is exposed to a high level of targeting errors. As a consequence, users that 
are not the main target of the cross-subsidy scheme are being helped (error of 
inclusion), while other users that should be consider as potential subsidized 
consumers are not (error of exclusion). 

Consequently, in order to evaluate the efficiency and accuracy of the tariffs 
scheme, a methodology to determine the targeting errors and how can them be 
avoided will be applied in the analysis of SEDAPAL’s2 particular case. 

Then, the rest of the paper is organized as follows. Section 1 reviews the 
political economy of water and sanitation in Peru. Then the targeting errors 
under tariff and subsidies schemes are presented in Section 2. Finally, Section 3 
shows the study’s conclusions. 

1. The political economy of water and sanitation in Peru 

1.1. The theory and practice of water and sanitation services provision 

There are two ways to ensure the provision of water and sanitation services:  
to provide water service through house connections; and, to provide the service 
by direct supply. In the first case, the provision of water requires the installation 
of tubes, which are an important part of the sunk costs that supplier enterprises 
take into account. In contrast, the second way of water provision is through an 

                                                           
2 Sedapal is the most important public company in Peru and it provides water and sanitation 
services in Lima and Callao. 
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intermediary agent that supplies water, for example by tankers, or carrying the 
water from water wells or rivers. 

The development of countries has made tube-connection system the 
predominant water and sanitation supply system in urban areas, while various 
forms of direct provision predominate in rural and poorer areas. However, this 
structure should change since the average cost per cubic meter supplied through 
pipes tends to be much lower than the costs derived from the direct supply 
system. 

Theoretically, public services supply can be characterized as a natural 
monopoly since there are great investments and sunken costs that an enterprise 
has to incur on in order to provide the service. In the case of potable water and 
sewage services, the supplier enterprises require to do a great invest in order to 
enable the tube-connection red system. As a consequence, it is more efficient for 
society that a single agent provides the service. Another important reason for 
this relies on the existence of economies of scale for the relevant range of 
demand3. In this case, the government intervention on the development of 
natural monopolies is through pricing, which also implies the fixation of quality 
service levels. These actions are conducted by a regulatory public agency; and, 
the pricing scheme and the quality standards are imposed on the supplier 
enterprise. 

An alternative government intervention is the constitution of public 
enterprises, which limits the use of market power of the natural monopoly 
supplier and lowers the prices of water provision. The public enterprises are not 
motivated by profit maximization. Instead, these enterprises can set prices so as 
to maximize the expansion of the service and any other criteria considered 
relevant by the government. Under this structure, it is usually unnecessary the 
presence of a regulatory agency. 

Even though the regulation of tariffs and the creation of public enterprises 
appear to be alternative instruments of government intervention in order to 
restore efficiency, there are reasonable justifications for the coexistence of both. 
On the one hand, the larger the monopoly enterprise, the greater its delegations 
problem may be. Therefore, the creation of public enterprises is favorable. 
However, since there are cases were the public enterprise does not represent the 
interests of the users (the interests of elected politicians influence them), it is 
necessary to have a regulatory agency that can represent consumers’ interests. 

On the other hand, the definition of quality standards is important and it 
should be regulated and supervised because of its significant impact on 
population health. That is, whether the service is provided by a monopoly 
enterprise or multiple enterprises. 

                                                           
3 The scope of the economies of scale tends to be geographically located in the production and 
distribution of water and the establishment of the drainage system. 
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Summing up, the regulator’s attention should be primarily on the 
determination of tariffs and the determination of the service’s quality. 

Finally, the corporate governance framework of the supplier enterprise is 
extremely important and can be understood as a principal – agent problem, were 
the organization’s management takes the place of the “agent” that executes the 
orders of the “principal”, which is represented by the enterprise’s board. This 
problem relies within an asymmetric information context. Therefore, the 
subjects employ the information they have in a strategical way. 

1.2. Main features of the regulatory framework of water and sanitation 
provision in Peru 

1.2.1. Water and sanitation sector structure 

The distribution of the supplier enterprises of water and sanitation services in 
Peru is conditioned to its geopolitical division. The country is divided in 24 
departments, which are subdivided in 196 provinces and 1,832 districts. 

By 2012, about 1,521 districts were supplied of water and sanitation services 
through different agents: municipalities, the service administration boards or 
other kind of operators. The remaining 311 districts were supplied of water and 
sanitation services through one of the 50 supplier enterprises that form part of 
the sector. 

The supplier enterprises are regulated by the regulatory agency in Peru and 
are an important component of water and sanitation sector. Even though these 
enterprises should serve 18,6 million water connections, they just provide water 
services to 16 million users and sanitation services to 14,9 million users. 

The supplier enterprises have been classified by the regulatory agency taking 
in consideration the correlation between the number of water connections served 
and the cost of production per cubic meter for each supplier enterprise. The 
classification is defined as follows: 

- The small supplier enterprises, these enterprises supply water and 
sanitation services to less than 15,000 water connections; 

- The medium supplier enterprises, these enterprises supply water and 
sanitation services to 15,000 – 40,000 water connections; 

- The large supplier enterprises, these enterprises supply water and 
sanitation services to 40,000 – 200,000 water connections; and, 

- SEDAPAL, is the largest supplier enterprise that serves water and 
sanitation to Lima and the constitutional province of Callao through 
more than 1 million water connections. 

Currently there are 13 large supplier enterprises, 15 medium supplier 
enterprises and 21 small supplier enterprises of water and sanitation services. It 
is important to highlight that SEDAPAL and the groups of large and medium 
enterprises serve 95% of total water connections. 
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Finally, 48 of the total number of supplier enterprises of water and sanitation 
services are public and municipal-owned enterprises. The 2 supplier enterprises 
remaining are: (i) SEDAPAL, which serves the capital of the country and is 
under the responsibility of the Central Government; and, (ii) ATUSA, which 
serves the city of Tumbes and is a private company operating under a 
concession arrangement. 

1.2.2. Main actors, roles and incentives 

Taking in consideration the main characteristics of the provision of water and 
sanitation services, it is important to identify the stakeholders and the roles they 
have assigned in this sector. The Peruvian water and sanitation sector is 
composed by the following entities (See Figure 1). 

Figure 1 – Actors and Roles in the water and sanitation provision in Peru 

 
Source: SUNASS. 

Next, the roles and incentives of the most important agents that compose the 
water and sanitation sector are detailed. 
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The municipalities. The municipalities are public institutions responsible for 
the provision of water and sanitation services. They grant “the right of 
operation” to supplier enterprises through the creation of municipal-owned 
enterprises. 

The municipalities’ mayors have an important role. From a political 
perspective, municipalities’ mayors rule the municipal government for a 
determined period. On the other hand, from the perspective of water and 
sanitation service provision, municipalities’ mayors are important because they 
are in charge of approving the supplier enterprises’ proposed tariffs. 

Therefore, in order to get the political approval of their voters, most mayors 
try to please them by maintaining water and sanitation services’ tariffs. 
Consequently, this produces some difficulties for the supplier enterprises’ 
financial sustainability. As the possibilities of getting a complete funding for the 
supplier enterprises are limited, its ability of expanding the service and ensuring 
a right quality standard of the services provided diminishes. 

The water and sanitation supplier enterprises. The water and sanitation 
supplier enterprise (EPS) can be public, private or mixed. The public supplier 
enterprises are municipally-owned companies governed by the General Law 
(Ley General de Sociedades). The mayors of each municipality name the 
directors of these enterprises. Therefore, the board members do not necessarily 
belong to the same political group, which makes harder getting to agreements. 

An important requirement for public supplier enterprises is to be enrolled in 
the register of the regulatory agency (Recognition Policy). When an enterprise is 
registered by the regulatory agency it is mandatory for that enterprise to respect 
the quantity and quality of water and sanitation service standards and, must 
define the services’ tariffs considering the principles set by the regulatory 
agency. Once the supplier enterprises boards get the approval of the regulatory 
agency and the mayors, the tariffs can be applied in order to define the 
services’ tariffs. Additionally, in order to raise their public funds, public supplier 
enterprises should ensure the accomplishment of certain goals. 

In summary, public supplier enterprises have to respond to several principals 
(such as the mayors of the municipalities, the Ministry of economy and finance, 
and the National superintendence of sanitation) in order to provide water and 
sanitation services. This task may be complicated in some instances because 
each entity has its own goals. 

The Ministry of Construction and Sanitation. Specifically, the General 
Sanitation Office of the Ministry of construction and sanitation has a promotion 
role. The Office main task is to formulate and execute the national water and 
sanitation policy. Even though this might lead to think that the municipalities 
and the Ministry of construction and sanitation are natural allies, it is only true 
when the authorities of each institution belong to the same political group. 
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The National Superintendence of Sanitation (SUNASS).  SUNASS is the 
regulatory agency that is in charge of approving the master and financial plans 
of the supplier enterprises and determine the tariffs formula setting that supplier 
enterprise should take into account when proposing their tariffs schemes. 
SUNASS has technical, economic, administrative and functional autonomy. 
SUNASS is headed by an executive president elected by competition, and has a 
board of directors, which is the highest level of decision-making. 

Regarding to its regulatory function, SUNASS has full jurisdiction over the 
supplier enterprises, which are recognized in the system. The recognition of the 
firms is a legal obligation, and requires the development of different types of 
plans (master, financial and investment plans as part of a Master Plan), the 
regulation of tariff formulas, the payment for the regulation rate and other 
interventions in the local interactions. 

SEDAPAL. This is the largest public company that supplies water and 
sanitation services to Lima, the capital. Therefore, it is the principal water and 
sanitation supplier company that is regulated. 

Being a public company, a natural alignment between the business interests of 
the company, the ministry and the regulatory agency might be expected since all 
serve to the same principal. However, there is not such connection between 
these institutions; in fact, the public company and the ministries tend to align 
their interests against the regulatory agency. Most of the conflict arises from the 
regulatory requirements that SUNASS makes to SEDAPAL in terms of the 
efficiency goals and management costs. 

Finally, being a public enterprise, it is important to consider the political 
pressures that affect SEDAPAL. 

The Ministry of Economy and Finance (MEF). The Ministry of economy and 
finance influences the industry through two main fronts. The first front is the 
National Fund for Financing State Enterprise Activity (FONAFE), which 
controls SEDAPAL. The second front is the National Public Budget (DNPP) 
involved in the budget process for the municipalities and the supplier 
enterprises. This budget is defined according to the achievement of goals that 
supplier enterprises’ reach. 

The Services Management Committee (JASS). The JASS are voluntarily 
organizations chosen by communities with the purpose of managing, operating 
and maintaining water and sanitation services of one or more rural population 
centers. 

The General Office of Environmental Health (DIGESA). DIGESA shares the 
responsibility with SUNASS for setting the quality of water. The dirtier and 
untreated is water, the greater the cost of treatment and the higher the average 
level of tariffs. In other words, the lower the effectiveness of DIGESA, the 
greater the costs of water that users have to incur on, and the lower the 
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possibility of maintaining financial sustainability through the tariffs for the 
supplier enterprises. 

Finally, an important group of economical agents that form part of the water 
and sanitation sector is the group of consumers. The current consumers, who 
already have home water and sanitation connection, are not the only agents that 
compose this group. The potential consumers are also part of it. Therefore, the 
consumers in total have different interests and that is a fact that the sector policy 
makers should take in consideration. 

1.3. The regulation scheme implemented and its problems 

The regulation scheme of the water and sanitation sector is a complex labor 
since several agents (that have their own goals and interests) compose the sector 
and most of them are involved in the regulatory activities SUNASS develops. 

There can be identified five problems: (i) the scope of competence of the 
regulatory office, (ii) the recognition policy, (iii) the complex tariffication 
scheme, (iv) the quality of the services provided; and, (v) the audit and 
imposition of sanctions. 

1.3.1. The scope of competence of the Regulatory Agency SUNASS 

One of the most important issues for the SUNASS is related to its sphere of 
competence. In order a strong regulatory agency can be able to accomplish its 
objectives efficiently and effectively, it is important that another institutional 
agent establishes the organisms that are “managed” by it or the criteria that 
defines which agents are under its supervision. Otherwise, their actions could 
fall into arbitrariness, which increases uncertainty and reduces investment in the 
sector. 

In the water and sanitation sector this is crucial since it also implies the 
determination of the roles and responsibility of the municipalities, who are in 
charge of provision of the services (through the supplier enterprises), are owners 
of the public supplier enterprises and have to supervise the management of the 
supplier enterprises. Then, SUNASS regulation mission would not have 
competence power over the municipalities but over the supplier enterprises. 

Another issue in the regulation scheme is whether the jurisdiction of 
SUNASS includes the provision of sanitation services in rural areas. The 
General Law establishes that rural water and sanitation provision is made by the 
Service Management Committee (JASS), while the regulatory agency SUNASS, 
regulates its operation and develops the tariff determination criteria in rural 
areas, and also fixes the family rates. 

Nevertheless, in rural areas, regulatory intervention is not necessary as the 
possible problems that would justify its intervention are not present. Rural 
localities have been historically supplied by formed groups of villagers in the 
highlands, around the rural communities, which to date are regulated by a 
special law and have a different regime to govern and access to the property. 
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Since it is difficult to identify the welfare loss that causes the action of private 
agents (that could justify regulation) and if the increase in welfare would be 
higher than the cost associated with state regulatory intervention, the scope of 
the regulatory agency would have to be restricted to companies that provide 
sanitation services in urban areas. It is only in these cases that are clear signs of 
market failures that justify regulation: the problem of delegation and the abuse 
of market power. 

1.3.2. Recognition Policy 

SUNASS has the obligation to keep a record of the supplier enterprises (EPS). 
In order to do that, the EPS should be recognized. The “recognition” status is 
aimed to achieve the formalization of the supplier enterprises. This 
formalization contemplates the incorporation of the companies and their 
respective classification according to the number of connections. 

In practice, the recognition policy replaced the obligation to sign the operating 
agreement between the EPS and the respective provincial municipality. The rule 
of recognition is complex and requires a set of documents and plans for EPS. 
Once the EPS’s are recognized they are required to pay the regulation 
contribution, to provide information (this information will then be published 
which, opens the possibility of being audited and eventually sanctioned), etc. 

All this process the EPS’s have to undergo may not bring them enough 
benefits since after fulfilling all the requirements they just earn the access to 
external financing to improve their performance in the provision of the services. 
From this perspective, this scheme needs to be reviewed in order to align the 
incentives of the EPS (covering their costs and maintaining financial 
sustainability) with the objectives of the regulatory office (increase the 
consumers’ welfare by supervising the EPS’s). 

1.3.3. The complex tariffication process 

The water and sanitation tariffication scheme is complex. The water and 
sanitation supplier enterprises serve to different types of consumers. The 
consumers are classified in two main categories: (i) Residential consumers; and, 
(ii) Non-residential consumers. In general, domestic consumers (households) 
and social consumers (social public programs, churches, etc.) compose the total 
population of residential consumers. On the other hand, commercial, industrial 
and public consumers compose the total population of non-residential 
consumers. 

The tariffication scheme considers the consumers’ structure; and, as a 
consequence it sets a cross-subsidy scheme grounded in an increasing stepped 
block tariff. In order to define the block tariffs, the system is based on the 
consumption level of the users. This structure is aimed to help the domestic 
users that belong to the first block of consumers (the consumers that have the 
lowest level of consumption of water and sanitation services). 
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In that sense, SUNASS’s regulation merely provides the criteria to be 
considered in the definition of consumption blocks by water and sanitation 
supplier enterprises, including the setting of the upper limit of the first block of 
domestic consumers, which is established according to the volume of water 
required for a family to satisfy its basic needs in a month. Therefore, SUNASS’S 
Tariff Structures Reorganization provides the following basis for the 
determination of the rates, 

- In a first stage, the rate defined for the first block of domestic consumers 
can only be greater than the corresponding rate of the social category; 
and it should be necessarily inferior to any other rate defined for other 
user categories. 

- In a second stage, the rate for the first block of domestic consumers must 
be equal to the corresponding rate of the social category; and less to 
those applied to any other rate defined for other user categories 
(including the rates defined for the higher blocks of domestic 
consumption). 

Conversely, the water and sanitation supplier enterprises following the 
directives of SUNASS, first determine the average rate that should apply to the 
consumption of their services and then, taking into account its particular 
consumers’ structure, it defines their tariff structure (including the cross-subsidy 
scheme) so that the total average rate per cubic meter consumed equals the 
users’ weighted average rate in the company. 

Once the tariff structure is determined, the financial funding for the subsidy of 
the first block of domestic consumers comes from non-residential consumers 
and from domestic users that belong to the highest block of consumption. 
Finally, it is important to mention that unlike other Latin American countries, 
the supplier enterprise’s total subsidized amount is not constraint by the 
regulatory agency. 

Even though the tariff scheme seeks to focus the cross-subsidy scheme on 
those users that don’t have enough purchasing power (under the premise that 
users with lower consumption have lower income), the targeting system is not 
working as expected. 

While it can be recognized an inverse relationship between the level of 
consumption and the ability to pay of users, there are other factors besides the 
economic resources of the user that explain their level of consumption of water 
and sanitation services. For this reason, it is recognized that the consumption 
level of the users as a stratification method involves errors of inclusion and 
exclusion in identifying the subsidy’s beneficiaries. 

1.3.4. The quality of the services provided 

It is impossible to set a price for a service without knowing the quality levels 
associated with it. The quality of service can have multiple dimensions in the 
case of water and sanitation: supplied water quality, quality of connections, 
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quality of supply (continuity, pressure, etc.), and, use conditions (information 
provided by the company on terms of the transaction). 

If another institution sets the service quality levels with primary responsibility 
for health, it is possible that this institution will not consider the standard costs it 
implies. On the other hand, if the levels are set by the regulatory agency, it is 
probable that they will not have enough knowledge in order to define the quality 
levels; or, they may be willing to tolerate relatively low quality levels in order to 
avoid high impacts on the costs of providing the service and, therefore, in the 
tariff’s rates. 

Therefore, there is a problem in the service quality levels determination based 
on the incentives of the agents that form part of the sector. One approach to 
solve this problem is to minimize transaction costs, thus leading to establish that 
the monitoring of service quality levels and the determination of them should 
depend on the regulatory agency, which is primarily responsible for pricing and 
tariff determination. 

In practice, in Peru there are some relevant institutions that direct the 
regulatory agency in order to settle the water and sanitation quality standards: 
(i) The Ministry of Health, through DIGESA, is responsible for setting the 
parameters, and (ii) the Ministry of Production, which is responsible for 
controlling industrial discharges. The final quality standard determined has 
effects on the costs of supplying the service of water and sanitation; and, on the 
tariff’s determination. 

1.3.5. The audit and imposition of sanctions 

By definition, a regulatory agency has the capability to use coercive state 
power to simulate the conditions of competition in the market. It is impossible to 
sustain the regulation without sanction threats. Nevertheless, this tool is 
ineffective and meaningless unless regulation schemes promote an environment 
of compatibility of incentives and all the agents agree to comply rules. 

The regulatory framework of water and sanitation sector does not exactly 
foment the compatibility of incentives within the agents who participate in the 
sector. Consequently, it is imperative that the regulatory agency has effective 
coercion mechanisms in order to achieve the compliance of current regulations. 

Since the promulgation of rules and regulations regarding the sector, the 
regulatory agency has had a weak monitoring of rules compliance and the 
correspondent penalties on the evidence of non-compliance. On one hand, there 
is a problem when identifying the subject of sanction. On the other hand, there is 
a problem derived from the fact that sanctions are perceived as weak. 

Regarding the subject of sanction, the dilemma is related to the recognition 
policy. Who should be punished for not complying regulatory agency rules: The 
municipality or the EPS’s? In its dual role of responsible for the provision of 
service and owner of the public supplier enterprise, the municipality should be 
responsible. 
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On the other hand, regarding the deterrent power of sanctions, Creation Act in 
1994 provides only three types of sanctions: warning, fine (up to 30% of 
revenues) and intervention. Furthermore, there are only two standards of events 
classified as violations of the rules: (i) Failure to comply deadlines established 
by law or by order of the SUNASS; and, (ii) The reluctance to the adequacy of 
the legal framework, which implies operating without recognition of SUNASS. 

Then, it can be inferred that coercive measures and the determination of who 
is the subject to be supervised and fine are unclear and are generating incorrect 
incentives to the agents that form part of the sector. 

2. The cross-subsidy scheme and the targeting errors 

As it has been stated previously, in Peru the water and sanitation tariff applied 
by all the provision enterprises are approved by SUNASS, which is also in 
charge of its application and supervision. 

The current tariffs are determined in order to set a cross-subsidy scheme that 
is based in an increasing stepped blocked tariff. This scheme works charging 
higher rates per cubic meter consumed to users of water and sanitation services 
who have a large volume of water consumption, and subsidizing those users 
who have a lower volume of consumption (who are charged with a much lower 
rate per cubic meter). 

The main purpose of this scheme is to generate a cross-subsidy to benefit 
users unable to pay for the service (poor and extreme poor households) and, in 
addition, to maintain the resources needed by the supplier enterprises to operate 
and expand their networks, promoting the rational use and preservation of water 
resource. 

However, even though the aim of this scheme is to improve the social welfare 
of water and sanitation consumers, this structure has problems in determining 
which consumers should be subsidized and which consumers should be charged 
with a higher rate in order to finance the subsidy. As a consequence of this 
problem high errors of inclusion and exclusion affect the cross-subsidy scheme. 

These targeting issues should be corrected in order to improve results of tariff 
and water administration. The principal reason that explains these problems is 
that the scheme settings do not necessarily consider the supplied household 
socioeconomic characteristics in order to determine which are the groups of 
consumers that should be subsidized and which are not. 

This section of the document is intended to evaluate the targeting issues that 
affect SEDAPAL’s tariffs and cross-subsidy scheme. SEDAPAL is in process of 
expanding water access for Lima through a program called “Agua para todos” in 
order to help the poorest population in Lima who lack of water. Since the public 
budget SEDAPAL relies on is limited, the investment in such projects and other 
infrastructure activities requires the adjustment of water provision tariffs. 
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Nevertheless, the tariffs instability affects current users, who are charged a 
flat fee4 equal to S/. 4.583 and a variable fee that depends on the cross-subsidy 
system described before. Therefore, solving the targeting errors is a priority. 

2.1. The current situation of SEDAPAL 

SEDAPAL’s rate structure is given by an increasing stepped blocked tariff. 
The blocks are ranged from: 0 m3 to 10 m3; from 10 m3 to 25 m3; from 25 m3 to 
50 m3; and over 50 m3. This tariff system works charging the user a rate 
according to the amount of water consumed in a stepped way. 

For example, if a user consumed in a month a total of 30 m3, the first 10 m3 

consumed are charged at the average rate of the first block. Then, the excess 
over 10 m3 up to 25 m3, would be charged at the average rate of the second 
block; and the remaining 5 m3 would be charged at the average rate of the third 
block. 

The current cross-subsidy scheme is generated in an implicit way since the 
discrimination of consumers is according to the volume of water consumed. In 
order to identify which are the subsidized blocks, the consumption patterns and 
tariffs are the main indicator to be examined. The structure can be seen in 
Table 1. 

Table 1 – Consumption patterns by block tariff 

 
 
The total average rate charged per cubic meter5 is the indicator that 

determines the blocks of users that are subsidized and the blocks of users who 
are charged a higher rate in order to make the cross-subsidy scheme work. In 
this case it is equivalent to S/. 1.31 per cubic meter consumed. 

Since the average rate charged per cubic meter of the first two blocks of 
consumption is below the total average rate charged per cubic meter, these 
blocks can be considered as “subsidized blocks”. On the other hand, the 
resembling blocks pay an average rate charged per cubic meter higher than the 
total average rate charged per cubic meter. This indicates that these consumers 
conform the “subsidizing blocks”. 

The problems in the actual cross-subsidy scheme are the high levels of 
targeting errors because the blocks of consumers are discriminated by the 
amount of consumption instead of being discriminated by their ability to pay. 
For example, there can be poor households that are integrated by large families 
                                                           
4 The flat fee defined for 2011. 
5 The total average rate per m3 calculation considers the households percentage of each block. 
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and in consequence consume higher volumes of water and sanitation services 
and are part of the subsidizing blocks, while non-poor households that are 
integrated by small families and consume less volumes of water would be part 
of the subsidized blocks. 

This problem has a negative impact in SEDAPAL’s ability of recovering 
economic costs, its goals of expanding the access to the water and sanitation 
services and the provision of the services’ volume that ensures a sustainable 
consumption for the consumers. 

2.2. Methodology applied in order to identify the targeting errors 

2.2.1. The alternative scheme 

It is possible to improve the effectiveness of the actual cross-subsidy scheme 
if a variable to identify the ability to pay of the consumers is considered. In this 
case, the category of the Household Targeting System (also known as SISFOH) 
will be employed in order to have a proxy of the ability to pay of the consumers 
since it classifies households in two categories: (i) Extremely Poor (SISFOH 
categories from 1 to 3); and, (ii) Poor6 (SISFOH categories from 1 to 6). This 
classification is made through a household registration census where 
information about dwellings, households and individuals characteristics is 
recovered. 

After matching the SEDAPAL user data and the SISFOH categorization of 
the household, it is possible to examine the new discrimination performance and 
its effect in the determination of the consumption blocks. Considering the 
settings described before, the blocks of consumers will change from the 
established in the actual scheme as it can be seen in Table 2. 

Table 2 – Alternative tariff scheme proposed 

 
An important fact that is incorporated under the alternative tariff scheme 

proposed is that the first two blocks of consumers7 (block I, from 0 m3 to 10 m3 
and block II, from 10 m3 to 25 m3) now will pay a rate equal to the average rate 
per cubic meter	as a reference to the average cost of providing the service. 

Furthermore, in order to make some comparisons between this new scheme 
and the actual scheme, it will be evaluated the effect of subsidizing the 100%, 
50% and 30% of the average rate charge per cubic meter to the subsidy target 
                                                           
6 This category includes the non-extreme poor and extreme poor population. 
7 That were subsidized before and paid a rate below the average rate. 
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households and form part of the first two blocks (consumption until 25 m3). If 
consumers overpass the 25 m3 of consumption, the rates that they should pay 
will be the rates established in the original scheme, even if they are part of the 
target household8. 

2.2.2. The targeting performance indicator 

In order to compare the original scheme and the alternative scheme proposed, 
there are some indicators that are useful to consider according to Komives et al. 
(2006) and can be described in three dimensions. The first dimension reviews 
how well the subsidies grant benefits to poor households versus the other users, 
the second dimension checks whether poor households are receiving the 
subsidy; and, the third dimension measures the material impact of the subsidy. 

The first dimension indicator, also known as the beneficiary incidence, will be 
the main targeting performance indicator employed in this analysis, as 
suggested by Angel-Urdinola and Wodon (2007). The targeting performance 
indicator measures the proportion of subsidy that benefits poor households in 
respect of the subsidy received by the total households’ population (which 
includes poor and non-poor households). It is defined in the following way: 

 
Ω = (SP / SH) / (P / H) 

 
Where, P is the poor household population, H is the total household 

population, SP is the average subsidy received by poor households, and, SH is the 
average subsidy that is received by total households’ population. 

Formally, if Ω > 1, then the average subsidy received by the poor households 
is greater than the received by the total households’ population; if Ω = 1, then 
the average subsidy received by the poor households is equal to the average 
subsidy received by the total households’ population; and, if Ω < 1, then the 
average subsidy received by the poor is lower than the received by the total 
population. 

Then, it is possible to measure the progressivity and the degressivity of the 
subsidy scheme. If the distribution of profits is directed in a higher proportion to 
the poor population, who are the target, rather than the rest of the population the 
subsidy scheme is progressive. In contrast, there are signs of a degressive 
subsidy scheme if these benefits do not assist the target households. 

2.3. Results 

SEDAPAL’s user database contains information of 893,309 households. 
When merged with the SISFOH category, 32.26% of the households are 

                                                           
8 It is important to mention that the flat fee will not be taken into account since it is not 
considered part of the subsidy scheme. 
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identified as poor households; and just 0.37% of these poor households were 
classified as extreme poor households. 

In order to have a wide overview of the actual cross-subsidy scheme, the 
targeting results are in terms of two definitions of poverty: (i) extreme poor 
households and (ii) poor households (this category includes poor and extreme 
poor households). 

In general, the actual cross-subsidy scheme presents quite serious results in 
terms of the inclusion error. Table 3 shows the main findings. 

Table 3 – Targeting errors under the actual cross-subsidy scheme 
 
 
 
 
 
Considering that households in extreme poverty are the target population of 

the subsidy scheme, the inclusion error is equivalent to 50.23% of the total non-
extreme poor households that are being included in the subsidy plan. However, 
if we relax this assumption and test what happens when the target of the subsidy 
are households in poverty, the error of inclusion is equivalent to 16.58% of the 
total non-poor users that are being included in the subsidy plan. 

On the other hand, in terms of households that were excluded from being 
beneficiaries of the subsidy when they should have been, the error rates show 
lower results. When considering the households in extreme poverty as the target 
of the subsidy, the exclusion error is equivalent to 9.55% of the total households 
that are in an extreme poverty situation. On the contrary, if the targets are the 
households in poverty, the exclusion error is equivalent to 12.21% of the total 
users in poverty. 

As a consequence, the targeting performance indicator (Ω) for both 
definitions of poverty is very close to 1, which enhances the presence of high 
levels of targeting errors under the actual tariff structure and proves that 
SEDAPAL’s tariff structure is neutral in terms of the cross-subsidy scheme it is 
based on. The results are presented in Table 4. 

Table 4 – Targeting performance indicator  
under the actual cross-subsidy scheme 
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On the other hand, under the alternative scheme proposed in Table 5, the 
inclusion and exclusion errors where diminished to zero, since all the consumers 
that were target of the cross-subsidy scheme were attended. In the same way, the 
targeting performance indicator9 (Ω) evaluated in the alternative scheme 
proposed is equal to 273.35 and 3.09 when the cross-subsidy target are 
households in extreme poverty and households in poverty, respectively. 

Table 5 – Average targeting performance indicators  
of the alternative scheme proposed 

These results in Table 4 imply that working with SISFOH category, as a 
proxy of the users’ ability to pay is effective and that there are not targeting 
errors. The alternative scheme proposed for SEDAPAL proves to be a 
progressive cross-subsidy scheme. 

Finally, an important variable in order to measure the impact of the efficiency 
of the alternative scheme proposed are the economical benefits SEDAPAL 
might get in average. SEDAPAL’s income variation when the cross-subsidy 
targets are extreme poor households is on average equivalent to 20.74%. On the 
other hand, SEDAPAL’s income variation when the cross-subsidy targets are 
poor households is on average equivalent to 5.22%. 

These results show that under both poverty definitions adopted as cross-
subsidy target population, SEDAPAL would increase its incomes. However, it is 
important to highlight that when targeting poor households, the percentage of 
income increase is lower since the cross-subsidy scheme would be helping a 
higher number of households. 

Conclusion 

The Peruvian water and sanitation sector has many challenges in order to 
obtain an optimal service for all the consumers. 

First, the sector operation framework defined by the regulatory agency should 
be adjusted in order both supplier enterprise and SUNASS have the correct 
incentives to exert its functions. 

Second, the water and sanitation tariffs based in a cross-subsidy scheme 
should be revised and updated in order to avoid targeting errors and guarantee 
the service expansion and its sustainability. 

                                                           
9 The results are the average targeting performance indicator, considering that the subsidy 
could be the 100%, 50% and 30% of the average rate charge per cubic meter. 
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Finally, all the efforts made by the regulatory office and the supplier 
enterprises should be oriented to grant the access to the consumers who are not 
yet included in the supplying system and sustain a quality service.  
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