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Abstract

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

Through this study, the case of water and sanmagoovision in Peru will be
analyzed. Data evidences that by 2004, the 71%eoivwan population had access to
water services, while the 63% of Peruvian populativtad access to sanitation
services. Then, it can be inferred that the perfotoe of the provider enterprises of
water and sanitation services and the tariffs sobda@s not been good enough.

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

Keywords: Incidence, Business Taxes and Subsidies, Publiad§;dofrastructures,
Economics of Regulation, Government Programs, Browiand Effects of Welfare
Programs, Economic Development, Human ResourcesiaHDevelopment, Income
Distribution, Migration.
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Introduction

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

From an economic perspective, Stiglitz (1989) asgtmat since the perfect
competitive market does not happen in its primendein, the government
intervention is a crucial instrument to prevent de¢rimental effects thaharket
failurescan determine in an economy.

The provision of public services is normally configd as anatural
monopoly,which defines the importance of its analysis aadaglical revision
in order to get an accurate feedback of the pedooa of the supplier
enterprise. Worthington (2010) explains that thennpxoblem with the public
services is that the quantity provided is insufitifor the consumers. Then, an
inevitable consequence is the social efficiencys,lowhich justifies the
government intervention through public, private ameed supplier enterprises,
formulation and regulation of pricing schemes andlity standards.

The case of water and sanitation provision in Reitlbe analyzed in this
paper. The importance of the provision of water &agitation services is
crucial, as it is expressed by the Millennium Depahent Goals (MDGSs): “The
reduction of half the population of people who d have a sustainable access
to water supply before 2015".

Globally, in the last 20 years, more than 2,400iomland 600 million people
have acquired the access to water and sanitatioicag, respectively. In terms
of the developing countries, by 2004 the 79% of gopulation of Latin
countrie$ had access to both services. Focusing on Pera edatences that by
2004, the 71% of Peruvian population had accesgater services, while only
63% had access to sanitation services. Then, it lmaninferred that the
performance of the provider enterprise of water sawitation services and the
service tariff schemes are not optimal.

In order to understand the problem beyond the piawi of water and
sanitation services in Peru it is necessary tostigate the political economy of
Peruvian water and sanitation sector and the iztibn scheme.

The political economy of Peruvian water and sanitat®ectoris complex.
On the one hand, an important problem that resesmbithin all is the absence
of right incentives for the economical agents fioain part of the sector, which
are most of the time conditioned to political i®s. Therefore, the structure of
water and sanitation sector is based in unstabledations.

On the other hand, other problems in the sectoreated to its atomization
(there are many supplier enterprises that are owgeatifferent municipalities),

! Unicef (2007).



the deficient development of operative plans, taftfrmulation and tariff
schemes determination and the settlement of ineféeesanctions and fines.

In summary, most of the problems are related tstheeture of the sector and
the scope of the regulatory agency. Consequently,important to understand
the sector structure and dynamics, the roles oagents who form part of the
sector and to recognize the main challenges oweintiplemented regulatory
scheme.

Thetariffs and tariffs schemm this structure is the core of the provision of
the services and it should be analyzed in two getsges. The first perspective
is related with the “political economy” of the sactThe services tariffs must
cover the costs of providing the services and enthe financial sustainability
of the enterprises along time. The main problethas politic interests interfere
in the tariffs determination, which determines Idariffs and hinders the
supplier enterprises’ achievement of goals.

The second perspective is based on the fact th#s tshould allow users to
get a sustained consumption of water and sanitsgowices. Therefore, tariffs
of water and sanitation services are defined cenisig a cross-subsidy scheme
with the goal of helping the most vulnerable popatg which is composed by
poor and extreme poor households. The problemigftioss-subsidy scheme is
that it is exposed to a high level of targetingesr As a consequence, users that
are not the main target of the cross-subsidy schemmdoeing helped (error of
inclusion), while other users that should be comsids potential subsidized
consumers are not (error of exclusion).

Consequently, in order to evaluate the efficienag accuracy of the tariffs
scheme, a methodology to determine the targetirgseand how can them be
avoided will be applied in the analysis of SEDAP&Lparticular case.

Then, the rest of the paper is organized as folld®exction 1 reviews the
political economy of water and sanitation in Peflaen the targeting errors
under tariff and subsidies schemes are present8dation 2. Finally, Section 3
shows the study’s conclusions.

1. The political economy of water and sanitation ifPeru

1.1. Thetheory and practice of water and sanitation services provision

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

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

The development of countries has made tube-commectiystem the
predominant water and sanitation supply systemriram areas, while various
forms of direct provision predominate in rural gmabrer areas. However, this
structure should change since the average costuber meter supplied through
pipes tends to be much lower than the costs derik@d the direct supply
system.

Theoretically, public services supply can be charaaed as anatural
monopolysince there are great investments and sunken t@dtan enterprise
has to incur on in order to provide the servicethia case of potable water and
sewage services, the supplier enterprises requide & great invest in order to
enable the tube-connection red system. As a coesequit is more efficient for
society that a single agent provides the servigeti#er important reason for
this relies on the existence of economies of séalethe relevant range of
demand. In this case, the government intervention on deselopment of
natural monopolies is througiricing, which also implies the fixation of quality
service levels. These actions are conducted bg@ary public agency; and,
the pricing scheme and the quality standards amogsed on the supplier
enterprise.

An alternative government intervention is thmonstitution of public
enterprises,which limits the use of market power of the natumadnopoly
supplier and lowers the prices of water provisibime public enterprises are not
motivated by profit maximization. Instead, thes¢éegorises can set prices so as
to maximize the expansion of the service and amerotriteria considered
relevant by the government. Under this structurés usually unnecessary the
presence of a regulatory agency.

Even though the regulation of tariffs and the doeabf public enterprises
appear to be alternative instruments of governmet@rvention in order to
restore efficiency, there are reasonable justiboat for the coexistence of both.
On the one hand, the larger the monopoly enterpitgegreater its delegations
problem may be. Therefore, the creation of publitemprises is favorable.
However, since there are cases were the publicperse does not represent the
interests of the users (the interests of electdifig@ans influence them), it is
necessary to have a regulatory agency that caasepirconsumers’ interests.

On the other hand, the definition of quality stamdais important and it
should be regulated and supervised because ofigtafisant impact on
population health. That is, whether the serviceprisvided by a monopoly
enterprise or multiple enterprises.

% The scope of the economies of scale tends to dgragehically located in the production and
distribution of water and the establishment ofdhr&inage system.



Summing up, the regulator's attention should bemarily on the
determination of tariffs and the determinationtad service’s quality.

Finally, the corporate governance framework of Hupplier enterprise is
extremely important and can be understood as &ipah— agent problem, were
the organization’s management takes the placeeofagent” that executes the
orders of the “principal”, which is represented thy enterprise’s board. This
problem relies within an asymmetric information to®. Therefore, the
subjects employ the information they have in astjiaal 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 @vaind sanitation services in
Peru is conditioned to its geopolitical divisionhel country is divided in 24
departments, which are subdivided in 196 provirzces 1,832 districts.

By 2012, about 1,521 districts were supplied ofev@nd sanitation services
through different agents: municipalities, the sesvadministration boards or
other kind of operators. The remaining 311 distriwere supplied of water and
sanitation services through one of the 50 sup@derprises that form part of
the sector.

The supplier enterprises are regulated by the adgy agency in Peru and
are an important component of water and sanitatextor. Even though these
enterprises should serve 18,6 million water conaesft they just provide water
services to 16 million users and sanitation ses/io€l4,9 million users.

The supplier enterprises have been classified &yegulatory agency taking
in consideration the correlation between the nunolb@rater connections served
and the cost of production per cubic meter for esgpplier enterprise. The
classification is defined as follows:

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

- The medium supplier enterprisethese enterprises supply water and
sanitation services to 15,000 — 40,000 water cdrores;

- The large supplier enterprisedhese enterprises supply water and
sanitation services to 40,000 — 200,000 water octiores; and,

- SEDAPAL, is the largest supplier enterprise thatveg water and
sanitation to Lima and the constitutional provinmke Callao through
more than 1 million water connections.

Currently there are 13 large supplier enterprisEs, medium supplier
enterprises and 21 small supplier enterprises ¢émand sanitation services. It
Is important to highlight that SEDAPAL and the gosuof large and medium
enterprises serve 95% of total water connections.



Finally, 48 of the total number of supplier entesps of water and sanitation
services are public and municipal-owned enterpri$as 2 supplier enterprises
remaining are: (i) SEDAPAL, which serves the cdpththe country and is
under the responsibility of the Central Governmentgl, (i) ATUSA, which
serves the city of Tumbes and is a private compapgrating under a
concession arrangement.

1.2.2.

Main actors, roles and incentives

Taking in consideration the main characteristicthefprovision of water and
sanitation services, it is important to identify ttakeholders and the roles they
have assigned in this sector. The Peruvian water samitation sector is

composed by the following entities (See Figure 1).

Figure 1 — Actors and Roles in the water and saniteon provision in Peru
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Next, the roles and incentives of the most impdréagents that compose the
water and sanitation sector are detailed.

(National Fund for Financing State Enterprise Activities - FONAFE)
Holder of SEDAPAL shares.




The municipalitiesThe municipalities are public institutions respbiesifor
the provision of water and sanitation services. yTlggant “the right of
operation” to supplier enterprises through the towaaof municipal-owned
enterprises.

The municipalities’ mayors have an important rolerom a political
perspective, municipalities’ mayors rule the muyméti government for a
determined period. On the other hand, from the psatsve of water and
sanitation service provision, municipalities’ may@re important because they
are in charge of approving the supplier enterprizegosed tariffs.

Therefore, in order to get the political approvaklmeir voters, most mayors
try to please them by maintaining water and saamatservices’ tariffs.
Consequently, this produces some difficulties fbe tsupplier enterprises’
financial sustainability. As the possibilities adtgjng a complete funding for the
supplier enterprises are limited, its ability oparding the service and ensuring
a right quality standard of the services providediishes.

The water and sanitation supplier enterprisdhe water and sanitation
supplier enterprise (EPS) can be public, privatenoted. The public supplier
enterprises are municipally-owned companies govkdme the General Law
(Ley General de SociedadesThe mayors of each municipality name the
directors of these enterprises. Therefore, thedboswmbers do not necessarily
belong to the same political group, which makesl&agetting to agreements.

An important requirement for public supplier enteses is to be enrolled in
the register of the regulatory agency (Recogniioficy). When an enterprise is
registered by the regulatory agency it is mandatoryhat enterprise to respect
the quantity and quality of water and sanitatiorvise standards and, must
define the services’ tariffs considering the prnobes set by the regulatory
agency. Once the supplier enterprises boards geagproval of the regulatory
agency and the mayors, the tariffs can be applredrder to define the
services’ tariffs. Additionally, in order to raiieeir public funds, public supplier
enterprises should ensure the accomplishment ticegoals.

In summary, public supplier enterprises have tpard to severgprincipals
(such as thenayors of the municipalities, the Ministry of ecompand finance,
and the National superintendence of sanitationjrater to provide water and
sanitation services. This task may be complicatedame instances because
each entity has its own goals.

The Ministry of Construction and Sanitatio&pecifically, the General
Sanitation Office of the Ministry of constructiondasanitation has a promotion
role. The Office main task is to formulate and execthe national water and
sanitation policy. Even though this might lead ik that the municipalities
and the Ministry of construction and sanitation aatural allies, it is only true
when the authorities of each institution belongh same political group.
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The National Superintendence of Sanitation (SUNASSYNASS is the
regulatory agency that is in charge of approvirg rimster and financiglans
of the supplier enterprisesd determine the tariffs formula setting that $igpp
enterprise should take into account when proposhegr tariffs schemes.
SUNASS has technical, economic, administrative &ntttional autonomy.
SUNASS is headed by an executive president eldptesbmpetition, and has a
board of directors, which is the highest level e€idion-making.

Regarding to its regulatory function, SUNASS hals jfurisdiction over the
supplier enterprises, which arecognizedn the system. Theecognition of the
firms is a legal obligation, and requires the develogneérdifferent types of
plans (master, financial and investment plans at gfaa Master Plan), the
regulation of tariff formulas, the payment for thegulation rate and other
interventions in the local interactions.

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

Being a public company, a natural alignment betwlerbusiness interests of
the company, the ministry and the regulatory agenight be expected since all
serve to the samprincipal. However, there is not such connection between
these institutions; in fact, the public company dne ministries tend to align
their interests against the regulatory agency. Mbshe conflict arises from the
regulatory requirements that SUNASS makes to SEDARAterms of the
efficiency goals and management costs.

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

The Ministry of Economy and Finance (MEFhe Ministry of economy and
finance influences the industry through two maionfs. The first front is the
National Fund for Financing State Enterprise Atyiv(FONAFE), which
controls SEDAPAL. The second front is the NatioRalblic Budget (DNPP)
involved in the budget process for the municipaditiand the supplier
enterprises. This budget is defined according ®abhievement of goals that
supplier enterprises’ reach.

The Services Management Committee (JASBe JASS are voluntarily
organizations chosen by communities with the pupafsmanaging, operating
and maintaining water and sanitation services @& onmore rural population
centers.

The General Office of Environmental Health (DIGESAGESA shares the
responsibility with SUNASS for setting the quality water. The dirtier and
untreated is water, the greater the cost of treatraed the higher the average
level of tariffs. In other words, the lower the exffiveness of DIGESA, the
greater the costs of water that users have to ilmecyrand the lower the
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possibility of maintaining financial sustainabilithrough the tariffs for the
supplier enterprises.

Finally, an important group of economical agents florm part of the water
and sanitation sector is the groupaohsumersThe current consumers, who
already have home water and sanitation connecti@not the only agents that
compose this group. The potential consumers acepsg of it. Therefore, the
consumers in total have different interests antlitha fact that the sector policy
makers should take in consideration.

1.3.  Theregulation schemeimplemented and its problems

The regulation scheme of the water and sanitamos is a complex labor
since several agents (that have their own goalsrderkests) compose the sector
and most of them are involved in the regulatoryacts SUNASS develops.

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

1.3.1. The scope of competence of the Regulat@gdygSUNASS

One of the most important issues for the SUNASE&I@ted to its sphere of
competence. In order a strong regulatory agencybeaable to accomplish its
objectives efficiently and effectively, it is imgant that another institutional
agent establishes the organisms that are “managgedt or the criteria that
defines which agents are under its supervisione@iise, their actions could
fall into arbitrariness, which increases uncergaanid reduces investment in the
sector.

In the water and sanitation sector this is crusiace it also implies the
determination of the roles and responsibility of tinunicipalities, who are in
charge of provision of the services (through thepser enterprises), are owners
of the public supplier enterprises and have to sigpe the management of the
supplier enterprises. Then, SUNASS regulation misswould not have
competence power over the municipalities but owersupplier enterprises.

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

Nevertheless, in rural areas, regulatory intereenis not necessary as the
possible problems that would justify its interventiare not present. Rural
localities have been historically supplied by fodhgroups of villagers in the
highlands, around the rural communities, which @iedare regulated by a
special law and have a different regime to govexhaccess to the property.
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Since it is difficult to identify the welfare logkat causes the action of private
agents (that could justify regulation) and if timerease in welfare would be
higher than the cost associated with state regylatdervention, the scope of
the regulatory agency would have to be restricce@dmpanies that provide
sanitation services in urban areas. It is onlyhese cases that are clear signs of
market failures that justify regulation: the prabl®f delegation and the abuse
of market power.

1.3.2. Recognition Policy

SUNASS has the obligation to keep a record of tippker enterprises (EPS).
In order to do that, the EPS should be recogniZéeé. “recognition”status is
aimed to achieve the formalization of the supplienterprises. This
formalization contemplates the incorporation of tbhempanies and their
respective classification according to the numiexoonections.

In practice, the recognition policy replaced thégdiion to sign the operating
agreement between the EPS and the respective pravmunicipality. The rule
of recognition is complex and requires a set ofudeents and plans for EPS.
Once the EPS’s are recognized they are requiregay the regulation
contribution, to provide information (this infornmat will then be published
which, opens the possibility of being audited aneng¢ually sanctioned), etc.

All this process the EPS’s have to undergo may brotg them enough
benefits since after fulfilling all the requiremsenthey just earn the access to
external financing to improve their performanceha provision of the services.
From this perspective, this scheme needs to bewed in order to align the
incentives of the EPS (covering their costs and ntaaing financial
sustainability) with the objectives of the regulgtooffice (increase the
consumers’ welfare by supervising the EPS'’s).

1.3.3. The complex tariffication process

The water and sanitation tariffication scheme isnglex. The water and
sanitation supplier enterprises serve to differeyges of consumers. The
consumers are classified in two main categori¢®Résidential consumers; and,
(i) Non-residential consumers. In generdhmestic consumergouseholds)
andsocial consumergsocial public programs, churches, etc.) comphsddital
population of residential consumers. On the otlerdhcommercial, industrial
and public consumers compose the total population of nordeasial
consumers.

The tariffication scheme considers the consumetricture; and, as a
consequence it setscaoss-subsidy schenggounded in anncreasing stepped
block tariff In order to define the block tariffs, the systé&snbased on the
consumption level of the users. This structureimed to help thedomestic
usersthat belong to the first block of consumers (tbasumers that have the
lowest level of consumption of water and sanitagervices).
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In that sense, SUNASS’s regulation merely providles criteria to be
considered in the definition of consumption blodkg water and sanitation
supplier enterprises, including the setting of dipper limit of the first block of
domestic consumers, which is established accortbnthe volume of water
required for a family to satisfy its basic needsimonth. Therefor&UNASS'’S
Tariff Structures Reorganizatiorprovides the following basis for the
determination of the rates,

- In afirst stage the rate defined for the first block of domestimsumers
can only be greater than the corresponding ratdenfsocial category;
and it should be necessarily inferior to any otfate defined for other
user categories.

- In asecond stagdhe rate for the first block of domestic consusnaust
be equal to the corresponding rate of the socitdgoay; and less to
those applied to any other rate defined for othserucategories
(including the rates defined for the higher blocké domestic
consumption).

Conversely, the water and sanitation supplier ent®s following the
directives of SUNASS, first determine the averaafe that should apply to the
consumption of their services and then, taking iatxount its particular
consumers’ structure, it defines their tariff stare (including the cross-subsidy
scheme) so that the total average rate per cubterntensumed equals the
users’ weighted average rate in the company.

Once the tariff structure is determined, the finahitinding for the subsidy of
the first block of domestic consumers comes from-residential consumers
and from domestic users that belong to the highéstk of consumption.
Finally, it is important to mention that unlike ethLatin American countries,
the supplier enterprise’s total subsidized amouwntnot constraint by the
regulatory agency.

Even though the tariff scheme seeks to focus thesesubsidy scheme on
those users that don’'t have enough purchasing p@uweler the premise that
users with lower consumption have lower incomeg, tdrgeting system is not
working as expected.

While it can be recognized an inverse relationdhgbween the level of
consumption and the ability to pay of users, traee other factors besides the
economic resources of the user that explain tleeellof consumption of water
and sanitation services. For this reason, it i®gezed that the consumption
level of the users as a stratification method iwgsl errors of inclusion and
exclusion in identifying the subsidy’s beneficiatie

1.3.4. The quality of the services provided

It is impossible to set a price for a service withknowing the quality levels
associated with it. The quality of service can hawdtiple dimensions in the
case of water and sanitation: supplied water gyadjtiality of connections,
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quality of supply (continuity, pressure, etc.), ande conditions (information
provided by the company on terms of the transagtion

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

Therefore, there is a problem in the service gu#iels determination based
on the incentives of the agents that form parthef $ector. One approach to
solve this problem is to minimize transaction costas leading to establish that
the monitoring of service quality levels and theedaination of them should
depend on the regulatory agency, which is primaggponsible for pricing and
tariff determination.

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

1.3.5. The audit and imposition of sanctions

By definition, a regulatory agency has the capgbiio use coercive state
power to simulate the conditions of competitiortha market. It is impossible to
sustain the regulation without sanction threatsvewheless, this tool is
ineffective and meaningless unless regulation selsgmnomote an environment
of compatibility of incentives and all the agengsese to comply rules.

The regulatory framework of water and sanitationt@e does not exactly
foment the compatibility of incentives within thgemts who participate in the
sector. Consequently, it is imperative that theul&gry agency has effective
coercion mechanisms in order to achieve the comgdiaf current regulations.

Since the promulgation of rules and regulationsargigg the sector, the
regulatory agency has had a weak monitoring ofsridempliance and the
correspondent penalties on the evidence of non-ktange. On one hand, there
is a problem when identifying the subject of samttiOn the other hand, there is
a problem derived from the fact that sanctiongpareeived as weak.

Regarding the subject of sanction, the dilemmaelated to theecognition
policy. Who should be punished for not complying regulatigency rules: The
municipality or the EPS’s? In its dual role of respible for the provision of
service and owner of the public supplier enterprise municipality should be
responsible.
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On the other hand, regarding the deterrent powsawnttions, Creation Act in
1994 provides only three types of sanctions: wanifne (up to 30% of
revenues) and intervention. Furthermore, thereoahg two standards of events
classified as violations of the rules: (i) Failucecomply deadlines established
by law or by order of the SUNASS; and, (ii) Theuathnce to the adequacy of
the legal framework, which implies operating withoecognitionof SUNASS.

Then, it can be inferred that coercive measurestlamdietermination of who
is the subject to be supervised and fine are uneled are generating incorrect
incentives to the agents that form part of theaect

2. The cross-subsidy scheme and the targeting eror

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

The current tariffs are determined in order toasetoss-subsidy schentleat
is based in an increasing stepped blocked tarlifs Bcheme works charging
higher rates per cubic meter consumed to usersatdrvand sanitation services
who have a large volume of water consumption, anubkiglizing those users
who have a lower volume of consumption (who are g with a much lower
rate per cubic meter).

The main purpose of this scheme is to generateoss-@ubsidy to benefit
users unable to pay for the service (poor and mdrpoor households) and, in
addition, to maintain the resources needed by ubpl®r enterprises to operate
and expand their networks, promoting the ratiosa and preservation of water
resource.

However, even though the aim of this scheme isnfrove the social welfare
of water and sanitation consumers, this structa® problems in determining
which consumers should be subsidized and whichurness should be charged
with a higher rate in order to finance the subsidlg. a consequence of this
problem high errors of inclusion and exclusion eiftbe cross-subsidy scheme.

These targeting issues should be corrected in ¢éodenprove results of tariff
and water administration. The principal reason thqtlains these problems is
that the scheme settings do not necessarily candinde supplied household
socioeconomic characteristics in order to determuméch are the groups of
consumers that should be subsidized and whichare n

This section of the document is intended to evaltla¢ targeting issues that
affect SEDAPAL’s tariffs and cross-subsidy scheBEDAPAL is in process of
expanding water access for Lima through a progralted “Agua para todos” in
order to help the poorest population in Lima whaklaf water. Since the public
budget SEDAPAL relies on is limited, the investmensuch projects and other
infrastructure activities requires the adjustmedniater provision tariffs.
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Nevertheless, the tariffs instability affects cutreisers, who are charged a
flat fe€' equal to S/. 4.583 and a variable fee that dependbe cross-subsidy
system described before. Therefore, solving thgetarg errors is a priority.

2.1. The current situation of SEDAPAL

SEDAPAL’s rate structure is given by an increasstgpped blocked tariff.
The blocks are ranged from: Gto 10 nf; from 10 nf to 25 nf; from 25 ni to
50 n?; and over 50 th This tariff system works charging the user a rate
according to the amount of water consumed in gsigmvay.

For example, if a user consumed in a month a tft80 nt, the first 10 m
consumed are charged at the average rate of gtebfock. Then, the excess
over 10 m up to 25 m, would be charged at the average rate of the secon
block; and the remaining 5°would be charged at the average rate of the third
block.

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

Table 1 — Consumption patterns by block tariff

Households Average volume  Average amount Average rate charged
mp = L narg cnarg ¥ DE m3(S:’
0-10m3 200,835 22.70% 6.35 5.77 0.91
10 - 25 m3 506,204 57.22% 17.82 17.34 1.05
25 - 50 m3 157,832 17.84% 32.93 44.80 2.32
>50m3 19,861 2.24% 79.45 231.18 3.96
Total 884,732 100.00% 19.29 24.41 1.31

The total average rate charged per cubic meigrthe indicator that
determines the blocks of users that are subsidapeldthe blocks of users who
are charged a higher rate in order to make theseuolsidy scheme work. In
this case it is equivalent to S/. 1.31 per cubitemeonsumed.

Since the average rate charged per cubic metenheofitst two blocks of
consumption is below the total average rate chajgmdcubic meter, these
blocks can be considered as “subsidized blocks”. te other hand, the
resembling blocks pay an average rate chargedytec eeter higher than the
total average rate charged per cubic meter. ThiEates that these consumers
conform the “subsidizing blocks”.

The problems in the actual cross-subsidy schemetharehigh levels of
targeting errors because the blocks of consumersdacriminated by the
amount of consumptiomstead of being discriminated by theaibility to pay
For example, there can be poor households thahtagrated by large families

* The flat fee defined for 2011.
> The total average rate pef nalculation considers the households percentagaaif block.
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and in consequence consume higher volumes of vaaigrsanitation services
and are part of the subsidizing blocks, while noon+phouseholds that are
integrated by small families and consume less vekiof water would be part
of the subsidized blocks.

This problem has a negative impact in SEDAPAL’sligbiof recovering
economic costs, its goals of expanding the acaedbe water and sanitation
services and the provision of the services’ voluimat 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 élctual cross-subsidy scheme
if a variable to identify thability to pay of the consumeiss considered. In this
case, the category of the Household Targeting Byésso known as SISFOH)
will be employed in order to have a proxy of thdigbto pay of the consumers
since it classifies households in two categoriesExtremely Poor (SISFOH
categories from 1 to 3); and, (i) P84BISFOH categories from 1 to 6). This
classification is made through a household redistrta census where
information about dwellings, households and indrald characteristics is
recovered.

After matching the SEDAPAL user data and the SISF&kegorization of
the household, it is possible to examine the neseromination performance and
its effect in the determination of the consumptiolocks. Considering the
settings described before, the blocks of consumls change from the
established in the actual scheme as it can beis@able 2.

Table 2 — Alternative tariff scheme proposed

. Average rate charged per m3 (S/.)
mﬁ’}f;’ ]Em3) A"“;rg";ti;?;’“d Subsidy = 100% of  Subsidy=50% of Subsidy = 30% of
the rate the rate the rate
0- 10 m3 1.31 - 0.66 0.92
10 - 25 m3 1.31 - 0.66 0.92
25 - 50 m3 232 232 2.32 2.32
>50 m3 3.96 3.96 3.96 3.96

An important fact that is incorporated under theeralative tariff scheme
proposed is that the first two blocks of consurhésock I, from 0 ni to 10 ni
and block Il, from 10 rhto 25 nf) now will pay a rate equal to the average rate
per cubic meteas a reference to the average cost of providingdhace.

Furthermore, in order to make some comparisons dertwhis new scheme

and the actual scheme, it will be evaluated theceféf subsidizing the 100%,
50% and 30% of the average rate charge per cublerrtee the subsidy target

® This category includes th®n-extreme pocandextreme poopopulation
" That were subsidized before and paid a rate b#Hevaverage rate.
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households and form part of the first two blocksn@imption until 25 ). If
consumers overpass the 28 @f consumption, the rates that they should pay
will be the rates established in the original scheaven if they are part of the
target househofd

2.2.2. The targeting performance indicator

In order to compare the original scheme and trerredtive scheme proposed,
there are some indicators that are useful to censidcording to Komivest al
(2006) and can be described in three dimensions.fifét dimension reviews
how well the subsidies grant benefits to poor hbakks versus the other users,
the second dimension checks whether poor househaresreceiving the
subsidy; and, the third dimension measures therrabi@pact of the subsidy.

The first dimension indicator, also knownths beneficiary incidencayill be
the main targeting performance indicator employed in this analysis, as
suggested by Angel-Urdinola and Wodon (2007). Tdrgeting performance
indicator measures the proportion of subsidy thetelits poor households in
respect of the subsidy received by the total hoalgsh population (which
includes poor and non-poor households). It is @efim the following way:

Q=(S/13)/(P/H)

Where, P is the poor household populatiohl is the total household
population,S is the average subsidy received by poor househaidsS, is the
average subsidy that is received by total housshptapulation.

Formally, if Q > 1, then the average subsidy received by the pooseholds
Is greater than the received by the total houssh@idpulation; ifQ2 = 1, then
the average subsidy received by the poor househsldgual to the average
subsidy received by the total households’ populatend, ifQ < 1, then the
average subsidy received by the poor is lower tih@nreceived by the total
population.

Then, it is possible to measure thegressivityand thedegressivityof the
subsidy scheme. If the distribution of profits isedted in a higher proportion to
the poor population, who are the target, rathem tha rest of the population the
subsidy scheme iprogressive In contrast, there are signs ofdagressive
subsidy scheme if these benefits do not assigatiget households.

2.3. Results

SEDAPAL’s user database contains information of ,8083 households.
When merged with the SISFOH category, 32.26% of lloeseholds are

8t is important to mention that the flat fee wilbt be taken into account since it is not
considered part of the subsidy scheme.
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identified aspoor householdsand just 0.37% of these poor households were
classified agxtreme poor households.

In order to have a wide overview of the actual sregbsidy scheme, the
targeting results are in terms of two definitiorfspoverty: (i) extreme poor
households and (ii) poor households (this categaoriudes poor and extreme
poor households).

In general, the actual cross-subsidy scheme piesgriie serious results in
terms of the inclusion error. Table 3 shows themfiadings.

Table 3 — Targeting errors under the actual crosstfsidy scheme

- Targeting errors
Poverty definition Exclusion error  Inclusion error
(i) Households in extreme poverty 9.55% 50.23%
(i) Households in poverty 12.21% 16.58%

Considering that households in extreme povertytlagetarget population of
the subsidy scheme, the inclusion error is equntél® 50.23% of the total non-
extreme poor households that are being includetarsubsidy plan. However,
if we relax this assumption and test what happdamsnvihe target of the subsidy
are households in poverty, the error of inclus®rdquivalent to 16.58% of the
total non-poor users that are being included irstiiesidy plan.

On the other hand, in terms of households that weactuded from being
beneficiaries of the subsidy when they should Haeen, the error rates show
lower results. When considering the householdsireme poverty as the target
of the subsidy, the exclusion error is equivalern®.65% of the total households
that are in an extreme poverty situation. On thetreoy, if the targets are the
households in poverty, the exclusion error is eglent to 12.21% of the total
users in poverty.

As a consequence, the targeting performance imdicg2) for both
definitions of poverty is very close to 1, whichhances the presence of high
levels of targeting errors under the actual tasffucture and proves that
SEDAPAL'’s tariff structure isreutralin 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

. Targeting Performance
Cross-subsidy target Indicator ()
(i) Households in extreme poverty 1.045
(i1) Households in poverty 1.036
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On the other hand, under the alternative schempopsal in Table 5, the
inclusion and exclusion errors where diminisheddmo, since all the consumers
that were target of the cross-subsidy scheme weraded. In the same way, the
targeting performance indicato(Q?) evaluated in the alternative scheme
proposed is equal to 273.35 and 3.09 when the -sudssidy target are
households in extreme poverty and households iengwespectively.

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

. Targeting Performance
Cross-subsidy target Indicator (<)
(i) Households in extreme poverty 273.35
(11) Households in poverty 3.09

These results in Table 4 imply that working withSBOH category, as a
proxy of the users’ ability to pay is effective atitht there are not targeting
errors. The alternative scheme proposed for SEDAR#bves to be a
progressive cross-subsidy scheme.

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

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

Conclusion

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

First, the sector operation framework defined l®y/ribgulatory agency should
be adjusted in order both supplier enterprise ab#l/ASS have the correct
incentives to exert its functions.

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

° The results are the average targeting performardieator, considering that the subsidy
could be the 100%, 50% and 30% of the averagechatege per cubic meter.
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Finally, all the efforts made by the regulatory icéf and the supplier
enterprises should be oriented to grant the adoege consumers who are not
yet included in the supplying system and sustajoadity service.
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