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ABSTRACT

Due to lack of economic resources and the geograpHbispersion of the population, state
and private for-profit water provision is not fdasiin many remote rural areas of developing
countries. In such instances, community-manage@matstems emerge as an alternative
mechanism to provide safe water. Despite their ma@pae, little is known about this type of
organizations. This paper examines dnatas Administradoras de Servicios de Saneamiento
(JASS), communal organizations that provide watevises to more than 3 million people in
rural and peri-urban areas of Peru. We focus onitmgmrtant and related dimensions of the
JASS. First, we empirically identify the factorssasiated to their existence in rural areas
(economic resources of the municipalities, traditdd communal work, ethnic homogeneity).
And second, we examine their organization and heey thanage the water systems, which is
importantly affected by the socio-economic chanmsties of the communities. Using the
Peruvian JASS as a showcase, this paper shedsahasn light on the potential viability of
this type of organizations. We conclude that th&SAmight be an important and effective
alternative to organize the provision of water g&y in rural and isolated areas. However,
the consolidation of these institutions requiregcadte supervision to ensure that water
systems are correctly designed and managed, ahdhtbenal governance problems do not
compromise their sustainability.
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1.INTRODUCTION

The relevance of water for human development aagthssing need to reduce water-related
diseases were clearly highlighted in the Unitedidtet Millennium Declaration of 2000.
Since then, most developing countries have takgoitant steps to increase access to safe
drinking water. For instance, in Latin America ahd Caribbean alone, the rate of access to
drinking water increased from around 85% in 19904d®%% in 2015.However, these rates
are not homogeneous within the Latin America andioBaan region. In rural areas access to
water stays at 83.9% while access to piped wasmdstat just 67.9%. In the case of Peru, in
2015 only 69.2% of the rural population had acdeswater and just 48.1% had access to
piped water.

In most countries, access to basic utility servgagsh as water or energy is guaranteed by the
state which has traditionally provided them. On the hand, the state can obtain the
resources needed to finance the services and Ragsdbrcive power to enforce their
regulation. Moreover, the provision of basic seegiés considered to give legitimacy to the
state. On the other hand, the natural monopoly Ipmebhas provided an economic
justification for the provision of these servicgsthe public sectot.Yet, in many rural and
remote areas of developing countries the stats faildeliver these essential services at
minimum quality levels and affordable prices. Soohé¢he difficulties that hinder the public
provision of water are the lack of economic resesrand the poverty of the population living
in these areas, as well as the inefficiency of ipugystems. Several strategies have been
pursued to remedy this situation including privatian, market liberalization or the use of
intermediate solutions such as public-private gadips, and a number of academic papers
have analyzed the impact of such policies in d#ifércountriegMcKenzie and Mookherjee
,2003; Gassner et al., 2008; Clarke et al., 2086;®an, 2012) However, one critical aspect the
literature has overlooked is that in many ruralaaref developing countries where local
governments fail to provide the service, privatevision is unlikely to be an alternative
because it would be unprofitable. In these instanciéizens might have no choice but to turn
to their communities for the self-delivery of s&e$ and create organizations to that aim
(Alesina and Zhuravskaya, 2011). As the literatmecollective action and co-production
has shown, citizens can play an active role in migg public services in poor and
unattended areas of developing countries, but imgjldocial capital for effective cooperation
and coordination is a difficult task (Ostrom, 199) this paper we focus on communities in
rural areas of Peru that use communal organizatmmsovide water services. We examine
the factors explaining the creation of these orations and the governance problems they
face.

Communal organizations are civil associations adrsighat run the water service. These
organizations are quite prevalent in Latin Ameriitas estimated that more than 77,000 of
such organizations provide water to around 40 amllipeople. They are particularly
important in the Andean countries where the tradibf communal work can be traced back
to the ancient culture of cooperation of the préu@iian Maya and Inca civilizations,
known asKkuchujandMinka, respectively In Ecuador there are around 7,tas Comunales
andJuntas de Administracion de Agua Potaddeving 2.7 million people, that is, 20% of the
total population (PROTOS-CEDIR, 2011). In Colombia, the 2000s, several public
programs promoted the creation hfntas Administradorasnd Asociaciones de Usuarios
and, today, there are around 16,000 communal azgtoins (Smits et al., 2012; and Llano-
Arias, 2015). In Venezuela, in 2002 the governnoeeated théMesas Técnicas de Aguand



by 2014 they were around 9,00M&sasproviding water services to more than 900,000 feeop
in indigenous, rural communities (McMillan et aD12; Llanos-Arias, 2015). In rural and
peri-urban areas of Bolivia, there are around 4G6Mités de Agua Potable y Saneamiento
(PROTOS-CEDIR, 2011).

This paper analyzes the Peruvidantas Administradoras de Servicios de Saneamiento
(JASS), which are community-managed organizatidwas provide water services to more
than 3 million people in rural and peri-urban conmities in Peru. The analysis of these
organizations is particularly interesting as mangruvian communities adhere to the
longstanding tradition of communal work that hasvswed in the Andean region, and
because Peru is the only country in Latin Ameridaesg the legislation has explicitly
established that water services in all rural comitres1 might be delivered by communal
organizations.

The JASS are independent, non-for-profit civil @sstoons that build and manage water
systems, and so they are markedly different frorblipuand private organizations. The
households that are members of these associatiensimultaneously owners of the water
infrastructures and users of the service. As owrtbes run the water systems and have to
dedicate a number of hours every year to theirtcocison and maintenance. As users, they
get access to the water services and have to panthly fee. The governing structure of the
JASS includes a general assembly, a managemendt lawat a supervisory board. The
assembly comprises all the members of the JASSisamndsponsible for democratically
choosing the management board, approving the wéak, ghe annual budget, and the
household fees. The board designs the projectsis plbe tasks of each member, and
supervises the provision of water services. Inldiseyears, several laws have affected in one
way or another the functioning of the JASS, buvats not until 2010 that they were firstly
regulated. This legislation mainly focuses on org@tions aspects such as the election of the
board and their accountability, but it does noalklsth any protocol to manage the water
systems or to establish the tariff scheme imposelddir members.

Despite their importance, very little is known abtiee JASS. In this paper we shed some
light on the strengths and challenges faced byetlwganizations. First, we empirically

analyze the socio-economic and cultural factore@asged with the creation of the JASS in

rural communities. And second, we explain in sore&itl how the JASS manage the water
services and describe their major governance cigdle Clearly, the two aspects are very
related, because the socio-economic and cultuiacteristics that explain the presence of
the JASS in some communities also help to explair governance problems.

We draw on a rich survey undertaken by Peru’s Mati&tatistics Institute (INEI) to identify
the factors associated to the existence of JASSfiWdethat households in municipalities
with fewer resources and higher poverty rates areerlikely to have access to water through
a JASS. The JASS are also more likely to emergaare homogeneous communities from
an ethnic and linguistic perspective, and in aodatrong influence of the Inca civilization in
which the Minka tradition of communal work has beeaintained throughout the years.

Our analysis is complemented with an additionabskett created from a survey conducted
recently by the Ministry of Housing, ConstructiondaSanitation (MVCS). The survey
includes further aspects of communal organizatishgh are not typically accounted for in
standard statistics. Based on this data, we canndet relatively high coverage rates of the



JASS, which is important given the limitations fdcey these organizations. Several
drawbacks affecting the JASS can also be identdiezh as the lack of accountability of their
boards, the scarce support and resources theyveedemm public administrations, the
difficulties to collect the billed water, or theswifficient chlorination of the water. This raises
the concern about the sustainability of the wagstesns, not only as far as their performance
is concerned, but also regarding broader aspects asi the provision of the service over
time, its environmental impact, the role of the nbens of the community in the operation of
the service and the effects on equity in the conitydrBased on this, it is our belief that
communal organizations require a more intense sigi@n and support of the public
authorities in order to guarantee a quality seraioe to improve social capital.

The rest of the paper is structured as followstiSe@ reviews the literature on community-
managed projects and the delivery of basic senitdsveloping countries. Section 3 briefly
explains the organization of the water sector inuRend describes the functioning of the
JASS. Section 4 empirically analyzes the factosoa@ated with the presence of JASS in
Peruvian municipalities while Section 5 identifidse main operational and governance
problems they face. Finally, Section 6 concludes.

2. CONCEPTUAL FRAMEWORK: COMMUNAL ORGANIZATIONS AND
THE DELIVERY OF COLLECTIVE SERVICES

Communal organizations have been analyzed by diftefields. In the literature on public
administration, collective production of servicesreferred to as co-production and it is
considered an alternative to public provision (B#sR006; Alford, 2014; and Sicilia et al.,
2015)* According to Ostrom (2004), although co-productisnusually associated with
activities carried out by formal organizations, mattention should be devoted to informal
production, where local communities organize anardimate the provision of basic services.
Following this view, in the last years several ggchave analyzed the factors that motivate
co-production, how it is organized, and how it benmproved.

In developing countries, the members of rural comities can cooperate with each other and
with public institutions to ensure access to bascvices that they would probably not
receive otherwise. Joshi and Moore (2004) identifyo types of motivations for co-
production: governance drivers, when there is dirtedn the governance capacity of a
public administration to deliver a service, andistigal drivers, when services cannot be
effectively delivered by state agencies becausensironmental complexity and high costs.
Both motivations help explain the participationteé community members in the design and
the operation of water systems in some areas oélopwg countries, with the ultimate
objective of guaranteeing the existence and swtdity of the services.

The literature on co-production has also souglletermine the organizational structures that
facilitate collaboration between community membeénsher analysis of the provision of
water and sanitation works in urban and peri-urlaaeas of Brazil, Ostrom’s (1996)
identified several conditions to ensure co-productdefining the boundaries of the resource
itself as well as those of the group of users, idgjhe rules concerning use and provisions
to local circumstances, involving co-producers e tdecision-making, restricting the
involvement of external authorities as to presehesright of communities to self-organize,
and developing a (social) infrastructure for resavconflicts between actors. Other authors,
including Alford (2014), have highlighted the impamce of implementing a decentralized



structure to allow community members to make ongihet judgments and solve specific
management problems.

The advantages and weaknesses of co-production lhesme examined in several papers,
although most works discuss experiences in devdlaoeintries and there is a dearth of
empirical studies. Verschuere et al. (2012) arghas co-production leads to better quality
service delivery because the greater involvemensefs leads to higher levels of satisfaction
due to greater “moral ownership” and to the tailgriof services to particular needs.
Moreover, co-production of water services can gdsamote the provision of other public
services, such as rural electrification or the nesnance of roads. On the negative side, some
authors argue that co-production can strengthaedensutsider dynamics, with some social
groups actively guarding their own interests anstaluraging other groups from engaging
(Brandsen and Helderman, 2012). Moreover, the syst@n give rise to issues of equity,
since wealthier, better educated and non-minoitigens may be more willing and able to
participate in co-production activities (Rosentrautal Sharp, 1981). Our paper adds to this
debate by examining the governance problems thattahe JASS in Peru.

An important element of our paper is also the aialgf the factors associated to the creation
of communal organizations. In this sense, theditge on collective action in political
science and economics has examined the problenosiassl to the provision of public
goods and services and the characteristics ofdhmernities that make their members more
likely to self-organize and contribute to the psion of such service®(son, 1965; Alesina
and La Ferrara, 20005everal theoretical papers have considered Hshiity of cooperative
agreements in communities in which there are diffennterest groups. In these models,
every group in the community is better off whengabups adhere to a cooperative agreement
than when none does; yet, when every other growperates, each group can secure a
windfall gain by reducing its effort to secure themmon objective, a classic prisoners'
dilemma. (Bardhan, 1993). Taking this into accotim¢, empirical literature has analyzed the
factors that affect the sustainability of coopematiFor example, some papers have focused
on the scarcity of the public good, the cost ofvmimg the service, the size of the
community, the existence of past successful expee® with cooperation, the presence of
leaders who are willing to act altruistically toeate the organization, income inequalities,
and the ethnic composition of the community (Memiack, 2007; Ostrom, 1990; Gorton et
al, 2009). Other important aspects include the adstleploying the infrastructures, the
relevance of the service for the community, exgstnrangements for discussion of common
problems, punishments against rule breaking, aedNhation State’s tolerance of locally
based authorities. In section 4 we empirically wralthe characteristics of the local
communities conductive to the emergence of JASSdba to the data limitations, we just
focus on their economic conditions and their ethamx linguistic composition. Several
papers have also highlighted the relevance of tlaspects. Miguel and Gugerty (2005)
analyze the effect of ethnic heterogeneity on stkpending in western Kenya, where a
significant part of school expenses is financedpbyents through collective contributions.
Banerjee and Somanathan (2007) found that in Irididhe early 1970s, the presence of
Brahmans (an elite priestly caste) was positivelyredated with access to primary, middle
and secondary schools, to post offices and to pipatkr. Prokopy and Thorsten (2008)
examined the determinants of household's participan rural water-supply projects in the
Cuzco Department of Peru. They show how income,ltivesocial capital and other
household characteristics are associated to meattagdance and involvement in decision
making. Shrestha (2013) analyzes community wateplgyrojects in Nepal and shows that



communities are more successful in attracting pulihds when they enjoy lower internal
conflict about the distribution of costs and betsefif the projects (internal social capital) and
greater external partnerships (external sociattaBpi

Finally, this paper is also related to the literatan economic development and community-
driven projects. Community-driven projects are thtdsat actively involve their beneficiaries
in their design and management and where commsitiitige direct control over key project
decisions (Mansuri and Rao, 2004). The developiitenature has argued that these projects
can overcome some of the management difficulties #ppear in the provision of public
services in rural areas. First, members of the conity tend to have a better knowledge of
the actual needs and might be more willing to ¢bate financially to a project if they are
entrusted with some degree of decision-making. @asethis belief, the 1990s witnessed a
flourishing of community-managed rural water systesnpported by various international
agencies. Many papers have examined the resullsisofpproach. For instance, Katz and
Sara (1997) show that sustainability is associatét the level of participation of the
community in the design and management of such rwaigects. Galiani et al. (2009)
examine the role of local communities in the eximms of water facilities to urban
shantytowns in Argentina. Bakalian and Wakeman 9206nd Whittington et al. (2009)
analyze the sustainability of community-managedalruwater supply programs in 400
communities in Bolivia, Ghana and Peru, and finak tihe projects operated by communal
organizations performed remarkably well, althoupbkyt also identify several governance
problems associated with these organizations.

By contrast, other papers are somewhat criticabiatite effectiveness of community-based
and community—driven development initiatives. Mansnd Rao (2004) argue that these
projects may not correctly reflect the preferenoéthe communities may not create the
adequate infrastructures and might not improve avelbutcomes. Another criticism, similar
to those pointed out in the literature on co-pradus is that community-driven projects
might be controlled by community elites and newsrch the intended beneficiaries (Platteau,
2004; Dasgupta and Beard, 2007). Rigon (2014) arghat careful management of
participatory projects implies tackling powerfutenests which in turn requires resources that
may not always be available. In these instancestigypation’ may become a tool for saving
money by passing on some of the costs to the poor.

3. THE PERUVIAN WATER SECTOR

This section briefly explains the organization lo¢ tPeruvian water sector and describes the
main characteristics of the JASS which constitigesseful framework for the empirical
analysis.

Recent regulatory reforms

In order to understand the current organizatiothefwater sector in Peru, it is important to
know the regulatory changes that the sector underdigring the 1990s and 2000s. The first
major set of reforms was implemented in the ear®®0k when Alberto Fujimori’s
government initiated the decentralization of wakelivery. In 1994 the government approved
a law, Ley General de Servicios de Saneami€ht®S), which defined the new role to be
taken by industry participants and created a natimrgulator, th&uperintendencia Nacional



de Servicios de Saneamien{fS8UNASS). The government also put in place various
investment projects, including tlierograma Nacional de Agua Potab{fPRONAP) whose
objective was to expand the coverage of the setviceral areas.

The LGS succeeded in improving the efficiency dfaur water operators. It transformed 44
large municipal firms into public companies knows\Emtidades Prestadoras de Servicios
(EPS) that nowadays manage the water and sewezagees in the main urban areas of the
municipalities. More importantly, the LGS estabéghthat in each municipality “rural
population units” (administrative sub-units witlsgethan 2,000 inhabitantg)ould be served
by communal organizations. As a consequence, tbegamizations, which for years were
operating informally in many municipalities, recedvlegal recognition. Moreover, after this
reform many communal organizations were createdpagh still not regulated. Also in this
period the Peruvian government and some interratidonor organizations initiated several
projects to extend the water services to the rama@hs. However, most of the projects did not
consider the participation of the communities amdhiany cases the new water systems were
never operated or soon deteriorated due to lackamfitenance (Castillo and Vera, 1998; and
Calderon, 2004).

The role of communal organizations was further foeoed in the mid-2000s under the
reforms of Alejandro Toledo. In 2003, the newly atesl Ministerio de Vivienda,
Construccion y SaneamienfMVCS) modified the water regulation framework ahe Ley
Organica de Municipalidade_.OM) made it possible for communal organizatioasd in
particular the so-calleduntas Administradoras de Servicios de Saneami@#8S), to be in
charge of the construction and operation of theemsystems in the rural population units of
the municipalities. This reform consolidated thaldprovision system that operates in Peru
today: in the urban areas of the municipalities gbevice is mainly delivered by EPS and
local governments (public provision) and is regedatoy SUNASS, while in the rural
population units the service tends to be operatethb JASS (communal provision) and
supervised by the local and regional authorities.

More precisely, the provision of water across urbad rural population units is as follows.
In urban population units, there are 54 EPS supglyhe service to around 60% of the
country’s population, whereas local governmentvigethe service in more than 220 small
cities not covered by EPS, representing 9% of thenty’'s population. Private provision,

which was introduced in 2005, covers a very smalicentage of the population and is
confined to some urban areas in the DepartmentushbEs because popular opposition
prevented it from extending to other regions. Té& of households in urban population units
gets access to water through communal organizatems there is a small percentage of
households that obtains water from private well§Srom small scale local operators that
supply water via tankers, barrels, or small netwd@Felgendreher and Lehmann, 2016; Ringskog
et al., 2007; and Israel 2007)

In the rural population units, the JASS provide evatervices to approximately 85% of the
population. There are also several rural populatinits where the service is delivered by
local governments and in other cases the provisfaime service is not formally organized
and the population obtains water from wells, strgathme rain or other unorganized
alternatives (Calderon, 2004).



The JASS

The JASS are civil associations whose members iaraltaneously owners of the water
infrastructures and users of the service. As owrikey run the water service and contribute
with their work to the construction and maintenawéehe facilities. As users, they get
access to the water service for which each houdeme@ds to pay a monthly fee set by the
JASS.

It is interesting to note that these communal ogions find their historical roots in a pre-
Columbian tradition of communal work called MinkZefore the arrival of the Spaniards in
Peru, the Incas used communal work to build roau$ @ublic buildings, as well as to
undertake various farming tasks. This tradition basn maintained in several areas of Peru,
particularly those with high presence of Quechtizs,descendants of the Incas. As we later
discuss, the existence of this tradition can hayaortant consequences for the creation of the
social capital necessary to induce the involvemanthe community members of the
community in the activities of the JASS (Ostrom9692004).

The legal structure of the JASS includes a gersghldgate assembly, a management board
and a supervisory board. The assembly compriseshallmembers of the JASS and is
responsible for appointing the management boargrogmg the work plan, the annual
budget, and the household fees. As members ofA88 Jhouseholds have the right to access
the water service as well as to participate in adbsembly and be eligible to sit on the
management and supervisory boards. The managemart is democratically chosen by the
assembly and is responsible for defining projeptanning activities and supervising the
provision of water services.

From a managerial perspective, the success of AlSS Xdepends on a number of factors,
from the involvement of the members of the orgatora to their technical knowledge of
how to run the service and maintain the infrasties (e.g., how to correctly carry out the
chlorination of the water and the disinfection loé¢ reservoirs and pipelines), and the actions
they adopt to guarantee the economic sustainalofityre projects (e.g., fee setting and fee
collection). We get into more detail on these keyues in Section 5 where some of the
governance and operational problems of the JASSraakyzed.

The JASS might obtain support from national institos and international donor agencies,
which have an essential role in helping them ta@w®e technical problems associated with
the management of the service, and financial dilies. Most of the support offered to the
JASS has been channeled through investment ingtitutin 2003, the MVCS created the
Programa Nacional de Agua y SaneamiefRRONASAR), a program that funded and
coordinated the creation and rehabilitation of watlestems. Local communities were asked
to propose projects to PRONASAR, which were thdacsed based on criteria of efficiency,
equity and the needs of the communities. An esalertiaracteristic of PRONASAR was that
it promoted the participation of rural organizasoand local governments in the design and
development of the projects. It also gave trairang technical assistance to the JASS.

In 2012 thePrograma Nacional de Saneamiento RufBINSR) replaced PRONASAR.
PNSR’s main objective is to increase access to rwatel sewerage services for the
population living in rural areas, giving priorityo tthe communities of more than 500
inhabitants with high needs. In the beneficiary namities, all households are offered an



indoor water connection, a toilet, and sewerageices. The PNSR implements the so-called
Project Cycle which involves a three-stage prodesst, the PNSR hires external consultants
to verify that local communities satisfy the pragia prioritizing criteria. Moreover, it
promotes the creation éfreas Tecnicas Municipald&TM), which are administrative units
in the municipalities that offer support to the FJA®n the other hand, local communities are
required to create (or reactivate) a JASS, opeersus of potential users, and must also
choose the most appropriate design for the wattess according to the characteristics and
needs of the communities. Second, the PNSR crédaesfrastructure and gives training to
the members of the JASS that will maintain and thenwater system. It also offers courses
on sanitary education to the community. Finallyteafthe construction stage, the PNSR
transfers the infrastructure to the JASS and fonesadditional months gives support to the
local ATM and the JASS.

4. EXPLAINING THE PRESENCE OF THE JASS IN LOCAL
COMMUNITIES

Communal organizations have been present in radhpari-urban areas of Peru for decades,
but they were only granted legal recognition in 1894 Ley General de Servicios de
SaneamientgLGS) and their role was reinforced in the 200@ whe 2003ey Orgéanica de
Municipalidades(LOM). The LOM urged local authorities to promdtee creation of the
JASS and to supervise them. In recent years, maoymal communal organizations have
been legalized, and new JASS have been createdhiffedreds of rural communities remain
without a water provider and many others are sebyetbcal governments. This raises the
guestion as to which factors, apart from the ledjapositions that encourage communal
provision in the rural population units, favor tbeeation of the JASS. Knowing the factors
conductive to the emergence of JASS can provideoitapt insights to understand the
governance challenges they might be subject to.eikample, if JASS are more likely in
poorer communities, they are also likely to expeeeproblems of under-payment of fees, or
non-payment, which in turn would compromise theiahcial sustainability.

In this section we carry out some empirical analysihelp explain the existence of the JASS
in Peruvian municipalities. Our goal is not to efith a causal relationship but just to
identify the factors associated to the JASS. Fwst,discuss the set of potential explanatory
factors, then describe the data sources and fishlbyv the empirical results.

Potential explanatory variables

There are three types of factors that might be mapb to explain the presence of JASS in a
municipality: the difficulties of local government® provide the water service, the
community’s internal social capital and the levélhmmogeneity of the community. We
discuss next the proxy variables used for eachobleese groups of factors as well as their
expected relation with the existence of JASS.

Our first conjecture is that the presence of a JASSmunicipality is related to the financial
and technical difficulties of local governments ¢et up and manage the water service
themselves. Local governments in rural areas peotite service in the capital of the
municipalities, but for decades they have lackedfthancial resources and the personnel to
extend the service outside the center of the mpaility. Felgendreher and Lehmann (2016)
argue that in some cases this situation can beieegal by the reluctance of local politicians
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to increase water fees due to their potential &feo votes. This might be a more severe
problem in poor and low-income municipalities. Trakithis into account, we would expect
the JASS to be more prevalent in municipalities mhecal governments have less fiscal
resources and where there is a larger percentageustholds under the poverty line. We use
the municipality’s per capita fiscal revenues ahd per capita professional personnel to
proxy for the financial and technical difficultiesf local governments, and also the
municipality’s altitude to proxy for the topographl characteristics that could make the
construction of pipeline networks more challenging.

Our second set of explanatory variables includetofa that contribute to the internal social
capital of communities. One of them is the Minkae tradition of communal work dating
back to the Inca civilization that is still prese@mtmany Andean communities. Our conjecture
is that the JASS should be more likely in areasreviiee Inca influence is more intense. We
use two variables to proxy for the Minka traditiotme percentage of Quechuas in the
municipality and a variable reflecting the geogiaph areas under Inca rule. The Inca
Empire emerged in the Andean region in thé" Hhd 18 centuries. Its geographical
expansion began in the Cusco region around 1438, cantinued until 1534 when the
Spanish troops of Francisco Pizarro entered Cuscb ceampleted the conquest of Peru
(Espinoza, 1997). As descendants of the Incas,ethaic group of Quechuas can be
considered the recipients of the Minka traditiomich indeed they have kept throughout the
years. Taking into account that the Inca Empireupmxd most of the Sierra and the Coast of
Peru but did not expand to the Selva region, weogxite geographical variation in the Inca
settlements to test for the influence of the Mirtkadition on the presence of JASS. A
different type of social capital we consider is #adstence ofcabildos a very prevalent
institution in Peru that promotes the participat@inthe local population in the decisions of
the municipality. Specifically, the cabildos are etiegs that the majors of municipalities
organize in which they obtain information about tpnions and the needs of the citizens.
We believe that dynamic and participative commaesitthat regularly use this type of
platforms to discuss about collective problems @dad more prone to create a JASS.

Finally, our third type of explanatory variablesré&dated to the literature on collective action
(discussed in Section 2 above) that argues thatctbation and viability of communal
organizations are more likely in more homogeneaumsmunities. To test this hypothesis, we
examine whether communities that are more homogen&om an ethnic and linguistic
point of view are also more likely to have a JASS.

Data and methods

Our study draws from thEncuesta Demogréfica y de Salud Famil{tiie ENDES survey)
which is a detailed, nationally representative syrgonducted at the household level by the
Peruvian Statistics Institute. We complete thisoinfation with data from the Peruvian
Census and other sources reported below. Our datesedes observations of over 21,000
households throughout Peru surveyed in 2010. TAldkows some descriptive statistics of
the variables. Almost 42% of the households repooteaining the water from a JASS, 52%
from a public firm, 3.6% from a private operatonlpin the region of Tumbes), and 2%
from another type of private firm. Given that ptiegorovision accounts for a very small
percentage of households and it is mainly confittedne administrative region of Peru we
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eliminate those observations and restrict the ttterio the choice between water provision
by a JASS or a public system.

We take full advantage of the disaggregated nabfithe data and estimate the following
probit model on the probability of a household asasy water through a JASS:

P@ommunal ProvisiotF 1|X) =a + Xm.p + 3+ €n (1)

whereh is the household and indexes the municipality. The variallmmmunal Provisian

is a binary variable that takes value 1 if the letwd¢d obtains water from a JASS and O if it
obtains it from a public system. The probabilityaohousehold being served by a JASS is
explained by the vectofm of explanatory variables discussed above, nanmelyptoxies for
economic and technical resources of the municipgitoxies for the influence of thdinka
tradition and the existence of a cabildo, and tluipipality linguistic concentration. All the
regression models also include the population efrttunicipality (in logarithms) as it is an
important variable to control for and region fixeffects ¢r) to account for unobserved
heterogeneity across the 26 Peruvian administrategions. We also use individual
household controls in the main specifications. l§nam is the error term.

Results and discussion

Table 2 reports the estimation results of sevepatifications of the model lay out above.
Model I includes the first set of explanatory vates, those related to the financial and
technical resources of municipalities. We find thhbuseholds in less populated
municipalities are more likely to access water tiglo a JASS, and this result is consistent
across all models. The JASS are also more likelgpnimicipalities with less technical and
specialized personnel as proxied by the varidhiefessional Personnel per capitdhis
variable reflects the number of employees in theallogovernment classified as either
professional or technical, and was obtained froen National Registry of Municipalities
(RENAMU). By contrast, theper capita Revenues of the local governnmaminot seem to
matter (i.e., it is not statistically significant) the choice between communal and public
provision.

Model | also includes the variablBoverty Index which shows the percentage of the
population in the municipality below the povertyéé The information for this variable was
obtained from the Ministry of Development and Sbdreclusion (MEDIS). The index is
created taking into account several aspects sutheasouseholds’ income, the employment
in the agricultural sector, the lack of basic se#si such as water, sewerage and electricity,
and the characteristics of the houses (MIDIS, 201e estimate for this variable implies
that households in poorer municipalities are mikedy to access water through a JASS.

Finally, in order to capture the costs of remotertésit also limit the ability to set up public
water services we include in model | the altitudethe municipality in metersA(titude)
which does not seem to matter to explain the typeater provision.

On model Il of Table 2, we add the set of explanat@riables that contributes to build up
community social capital. We would expect the JA®Sbe more prevalent among
municipalities that have institutions that rely @ommunal participation. To test the
importance of théinka tradition, we create the dummy variabdea, which takes value 1 if
the municipality lies within the area that was unithea rule and O otherwise. As observed on
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model 1l, municipalities in historical Inca settlents are more likely to have a JASS. We
also use the share of the Quechua population innthaicipality (variableQuechua)
Although the Quechua culture has evolved in diffedirections across the Peruvian territory
and includes several sociolinguistic variants, weerpret this variable as a measure of the
intensity of theMinka tradition. The estimates of both variables indictitat the JASS are
more likely in municipalities with a stronger Inadafluence. The second communal
institution we consider is the existence of a cabih the municipality. Based on the estimate
of the variableCabildo we cannot conclude that this discussion platfoam & significant
correlation with the existence of the JASS. Onesiiibs explanation for this finding is that
the cabildos are not a good instrument to meadwecapacity of rural communities to
organize the provision of basic services. On theeothand, it is also possible that the
communities that have this institution are morecsasful in obtaining the basic services
provided by the municipality.

On model Il we explore the hypothesis put forwaydthe collective action literature and test
whether the linguistic homogeneity of Peruvian noipalities makes provision by a JASS
more likely. Besides Spanish (the most commonlyddaaguage in the country), there are
several other native languages spoken in Perwdmay Quechua (the most used among the
indigenous languages), Aymara and Ashaninka. Thes@eof Peru provides information on
the languages spoken in each municipality. We caetpthe Herfindahl-Hirschmann index
to measure the linguistic concentration in each ioipality. The results on model Il of
Table 2 suggest that linguistic homogeneity (prabg theLinguistic Homogeneity Index3
associated with communal provision although thigti@n is not statistically significant.

Individual household variables are added in modeblcheck the robustness of the results to
the inclusion of further controls. In particularewnclude the educational level and ethnicity
of the person interviewed in the household, annmeaendex and household assets such as
having electricity, a TV, a fridge and a vehiclattlserve as additional indicators on the
income and consumption levels of the householdli@tigely the results are the same. The
only differences are that the relations betweenmamnal provision and the municipality per
capita personnel and between communal provisiontl@dgercentage of Quechuas do not
appear to be too robust as they are not statistis@nificant now? On the other hand, the
effect of linguistic homogeneity is now reinforcedlhat confirms that the JASS are more
likely among communities that are more homogendauns a linguistic perspective.

Finally, on model V we eliminate the observatior@f those municipalities with less than

2,000 inhabitants, as they are likely to have nmaral units in which JASS are encouraged to
operate by the Peruvian legislation. By and latige,results carry through when we restrict
attention to this sub-sample.

To sum up, the empirical analysis conducted in sieistion shows that the JASS are more
prevalent in municipalities where local governmehts/e fewer resources and where an
important part of the population lives under th@gxty line. These findings confirm the idea

that the JASS are the default provision systenuralrand poor communities which in turn

has important implications with regard to the fio@hsustainability and governance issues of
these organizations. We also find that the JASSvaoee likely to emerge in communities

that are relatively homogeneous from an ethnic lmgluistic perspective, and that are

influenced by theMinka tradition of communal work. This is also an imjmitt finding from
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a policy viewpoint. It suggests that culture anstimtions might not only play an important
role on the emergence of this type of organizatlmrtsalso on their success.

5. ANALYSIS OF THE MAIN OPERATIONAL AND GOVERNANCE
ISSUES OF THE JASS

After the legislative changes introduced in the @)0the JASS gained importance in the
provision of water services in the rural populationts of the Peruvian municipalities. They
are responsible for managing the water systemsnptaiaing the infrastructure, setting

household fees and sanctioning the users that taoneet their obligations. This section

identifies the main governance problems of thegmmrations that are key to ensure their
sustainability.

Governance of the JASS

In 2010, the Peruvian government passed new |¢igista that regulated the internal
functioning of the JASS(Resolucion Ministerial No 205-2010-Vivienda and [267-2010-
Viviendg. Its main purpose was to establish the proceswligh the representatives of a
JASS are to be elected and renewed and to guartmgiedransparency and accountability.
The institutional structure of the JASS consista general delegate assembly, a management
board and a supervisory board, the latter havingep®f veto over the management board.
The assembly comprises of all the members of tH&SJand is responsible for approving the
statutes and rules of the organization and appgrifie management board. Each year it
must approve the work plan, the annual budget,thadhousehold fees. The management
board comprises of at least five representativess(@ent, Secretary, Treasurer, and two
additional posts) and oversees the managementokditer system. The board proposes the
household fees, bills the water, collects the pays)eestablishes a penalty system, and draws
up the annual budget and the work plan. As foiitfrastructure, it supervises the installation
of household connections, sewerage and toilets.

A survey on JASS operating in rural communitigsnquesta de Diagnostico sobre
Abastecimiento de Agua y Saneamiento en el Ambital)Rvas conducted in 2015 by the
PNSR. Although the survey does not cover the usevelf JASS (the country has more than
85.000 rural communities), it has information on700 organizations from which we can
obtain a highly-detailed picture of their operatamnd characteristics. Table 3 offers some
descriptive statistics about the communities thasweered the survey. We present the
information for the full sample of communities, feach of the geographical regions of the
country (Costa, Sierra and Selva), and for the adhtnative region of Lima (that includes the
capital of the country, Lima). As observed, therage number of persons living in rural
communities attended by a JASS is 428, a numbggntslihigher in the Sierra and the Selva
regions. In these communities, the average coveohgmproved water is 70.5% (or 81
households) and the average coverage of improwsdrage is 46.6% (or 54 households).
This coverage is considerably lower than in theaorlreas of Peru, but it is important to bear
in mind that these communities rely on self-pravisi

Table 4 presents several governance indicatorstaiheuJASS. More than 90% of the
organizations elected their board in the last twearg and they celebrate meetings
periodically (on average, they meet every two mghthAlthough most JASS elect
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democratically their representatives, the boardssemt several deficiencies: half of them
were not registered in the local governments, atd@8% did not have women serving on the
board, 19.8% had not met in the last 6 months, arigd 26.3% reported the results of the
JASS to the general assembly. Moreover, only 3705%e boards kept accounting records,
which clearly affects their accountability in froat the assembly. Anecdotal evidence also
raises the concern that in small communities treedonay be dominated by a few families
and there is insufficient renewal of members in timvernance bodies (Prokopy and
Thorsten, 2008). The literature on collective att@as shown that the design and governance
of communal projects is particularly vulnerable dlite capture because members of the
organizations enter the process from unequal positof power: they have asymmetrical
social positions, different access to economic ussss, varying levels of educations and
knowledge, and different types of connections wathitical institutions. Taking this into
account, several papers have shown how their preseray affect the involvement of the
members of the communities in the projects and hen dustainability of the institutions
(Dasgupta and Beard, 2007; Palmer, 2014; Hanse. €015; and Tafon and Saunders,
2015).

Another important aspect of the JASS is their aomoy from local and regional
governments. For many years, they went virtuallpaiited by the Peruvian government,
and only in the last decades has the governmepgneed their existence and regulated
them. In the last decades sevedSS have received external training and fundingwater
infrastructures, especially those participatingpiograms like PRONASAR or PNSR, but many
others receive no economic help from the centraegument This is a situation that can affect
their economic sustainability in the long run amimpromises the quality of the service.
Indeed, many of the JASS examined could not affiarging chemicals to treat the water and
so failed to implement the technical and sanitaotqrols established in the legislation. As
for the local governments, the regulatory reformtsoduced in the 1990s prompted them to
offer assistance to the JASS, for example throbghAteas Tecnicas Municipalg®TM).
Yet, as Table 4 shows, in 2015 only 13.5% of th&3Aeported to have received technical
support from the municipalities. Likewise, ruralnmmunities receive very little education
regarding healthy habits, such as the importancevaghing hands, adopting appropriate
measures for storing water and installing bathroofifsese indicators suggest that the
regulatory model adopted in Peru, while offerings@ution for rural communities, still
requires a greater involvement of public authasitie

Fee schemes

An essential aspect of the JASS is how they marthgeservice and set the fees. The
members of the JASS have the right to use the vgat®ices and sit on the management or
supervisory boards. In return, they are expectefdalp a household fee established by the
Assembly and participate in the maintenance wofkih@ infrastructure such as the annual
disinfection of the reservoirs. Each family is ategponsible for maintaining its own indoor

connection. Only in some cases, households canl @eonmunal works with the payments of

an additional fee.

As it is to be expected, the ability of the JASSragse fees is limited by the economic
difficulties of their members. However, an advaetay these organizations is that their
operating costs tend to be small, because houseboliribute with their work to maintain
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and run the water systems. Thus, the fees changdteh)ASS tend to be lower than those set
by public organizations, which in larger municipiak are regulated by SUNASS.

Still, a frequent problem of the JASS is the diffty to charge households a fee that can
recover the cost of the service. Table 5 shows2b4i% of the JASS do not charge any fees,
and those that do so only collect the 77.6% ofhtiled water. A close examination of the
data reveals that there is a large percentageeoJAl$S that collects all the billed water, but
there is also a relevant group of organization wifficulties to enforce the payments.

The internal conflicts of the organizations mightretimes be the origin of their economic
problems and can put at risk their sustainabilibdeed, when a part of the community
disagrees with the decisions of the board and dmtspay the fees, the JASS cannot
appropriately maintain the infrastructure. For egpden in 1997, the inhabitants of the
municipality of El Ingenio (in the administrative region of Ica) left the JA&nd created a
users’ association. The JASS was operating a vegstem financed by FONCODES and a
Canadian cooperation agency, but the initial baiddnot receive the support of the local
community and soon the service deteriorated dysaymnent defaults. After the creation of
the new association and a change in managemenicpesathe system recovered successfully,
even with the use of the initial fee scheme.

Management of the systems

As the JASS are more prevalent in communities @/ieis not possible to adopt another
provision system and the population is relativebompand lives in dispersed and remote
areas, they cannot benefit from density economels ao cross subsidies from low to high
cost areas can be established. Despite theseuttifs, we saw on Table 3 that access to
improved water in the communities served by the SASquite high and most households
have indoor water connections. This result refléises adequate management and design of
the water systems run by many JASS, but also thpastigiven by the PRONASAR and
PNSR programs to rural communities.

Nowadays the JASS use guidelines that offer stalimtsd solutions for the construction and
maintenance of water systems and that consider sgiexific characteristics of each

community. Most JASS obtain the water from sprirggpecially in the Sierra, whereas in the
Coast and the Selva it is also very common to olitee water from wells and rivers. Table 6
shows that 82.2% of the JASS use gravity systemdsstabute the water, while 8.7% need to
pump the water to the communities or use wellseckosthe households. According to the
service regulations, the JASS are in charge of tamimg and disinfecting these systems, but
11% of them report they do not do so. On the oftlzerd, half of the JASS have specialized
employees that run the system and are paid acegptaitne number of hours worked.

In order to design public policies that can enhatiee service offered by the JASS it is
essential to know how well they do in providinguality service. For the sample of JASS in
the survey, only half of them offer some type @&atment to the water. The population of
rural communities has traditionally relied in theatjty of the water they obtain from springs
and many of them don’t apply any purification treaht. However, the reservoirs and the
distribution networks are frequently contaminateud dahis might be the origin of water-

related diseases. Local governments are resporisibperiodically testing the quality of the

water offered by the JASS. However, in order torgagee an adequate service other
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interventions should be offered by public instibag, for example, supervising the annual
disinfection of the reservoirs and equipment, pilong the products that would allow the
chlorination of the water, and offering educatiortiie population to adopt preventive actions
such as boiling the water.

Another indicator to measure the quality of thevgeris the number of hours that the system
is active during the day, which is 18.7 hours gy dn average in our sample. The continuity
of the service reduces the need to store watergchMsi another important channel for the
propagation of water related diseases. The resulbsv that many JASS deliver water 24
hours per day, but others have water shortagesodihe lack of water in some periods of the
year, the small capacity of the reservoirs, ordéfcient functioning of the networks.

Our dataset does not allow us to directly measahar important aspect of the JASS,
namely their economic and environmental sustaiitglSilHowever, in recent years the
Peruvian government and several internationalturigins have analyzed this question (WSP,
2007). Compared to earlier findings, these studle®y an improvement in the economic
sustainability and the maintenance of the watetesys. Whittington et al. (2009) analyzed a
group of rural communal organizations in Peru andctuded that many of them have
succeeded in maintaining their system in acceptabhk&ing conditions. However, they note
that most of the efforts of the JASS are devotedefmiring, rather than maintaining, the
systems. The MVCS (2011) reported that only 30% @fuvian systems were economically
sustainable, 40% were in deficit and in the renmgnB0% users did not pay for the
service.ENDES (2011) argued that one of the reatworthe lack of sustainability of water
systems is that less than 60% of them are managedJASS and only 14% of them have a
member that has received some training to opehateystem. Finally, we do not know of
any study empirically comparing the performance sustainability of public and communal
water systems, which would give important insigfds the design of the water policies
adopted in the rural areas.

6. CONCLUSIONS

Communal water organizations are very prevalemsaccountries of Latin America where
they constitute the default system of provisiondoor, dispersed rural communities. In Peru,
most of these organizations take the form Johtas Administradoras de Servicios de
Saneamientgor JASS). After a process of administrative anolitipal decentralization in the
1990s and 2000s, the Peruvian government trandfdire responsibility for planning,
constructing and operating water systems in ruraasto the JASS. Some years later it
regulated many aspects that affect the operatiortheée organizations, such as the
mechanism to elect the representatives, how thed e set the fees, or the design of the
infrastructure. This process has meant the legalgmtion of this provision system, one that
had been informally used in the country for decades

The goal of this paper is twofold. First, it empaily explores the main factors associated to
the provision of water through a JASS. Secondndlyses some of the operational and
governance aspects of the JASS that are key to shstainability. On the first point, we
show that the JASS are more likely in areas ofngtrimca influence due to the presence of
the Minka, a tradition of communal work that seems to fosier creation of JASS, and in
more homogeneous communities from an ethnic argliiktic point of view. On the other
hand, our empirical study shows that householdsvaree likely to access water through a
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JASS in municipalities where local governments htewer resources (both financial and
technical) and where an important part of the pafoah lives under the poverty line. This
confirms the idea that the JASS are the defaultesysn the rural and poor communities
where local governments are unable to offer theiggrwhile in richer municipalities their
presence is much less frequent. Interestingly emoungPeru the creation of the JASS has
been promoted by the government and forms patteotountry’s strategy for universalizing
the access to improved water. By contrast, in otleentries this type of organization is the
spontaneous response of the population to thed&ekssistance by the state. Unfortunately,
our dataset does not allow a direct comparisonublip and communal provision systems.
However, an important question for future reseaschhether communal organizations offers
better answers to the specific problems of rurahmaoinities, and in which circumstances
they should be maintained and enhanced.

Our analysis of the governance and operation ofJIR8S suggests that these communal
organizations might be an important alternativerganize the provision of water services in
rural areas of Peru. They offset the lack of finah@and technical resources with the
volunteer work provided by their members and tlgeeater incentives to offer safe water.
Moreover, their boards have better information abitwe problems affecting their water
systems than the managers of public systems, ydaedited several hours away, might have.
However, the consolidation of these institutiongurees adequate regulation and supervision
to ensure that water systems are correctly designsdi managed, and that internal
governance problems do not compromise their sutdity. Local self-regulation might
sometimes suffer from a lack of democracy, accdilitta and fairness and for this reason
the JASS might require the supervision of speadliagencies. The challenge for the future
is to develop interventions that can enhance theiformance, such as specialized training
and technical assistance to maintain the infragtras and to treat the water appropriately.
On the other hand, in the coming years economiceldpment may lead some rural
communities to switch to alternative organizatiofeims to provide the water service, such
as traditional public systems or communal systempevised by the JASS and operated by
specialized private firms. For example, a pilotgyeon of the Water and Sanitation Program
(WSP) was introduced in 2004 in 9 Peruvian munidipa to examine how rural
communities can delegate the management of théceey private operators (WSP, 2007).
Taking this into account, future research shouldly@® which provision regime is more
adequate in each circumstance and which are therigawce problems that these hybrid
systems may pose.
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Table 1. Descriptive statistics
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Observations Mean Std. Dev Min Max

Communal provision 22228 0.423 0.494 0 1
Population 32938 76151.5 130100.2 185.0 962554.0
Revenues Municipality PC 32665 3938472.0 6106733.0 69005.0 7770086.0
Professional Employees PC 32907 0.003 0.003 0 0.067
Poverty Index 32938 395965.0  250764.0 0.1 97.800
Altitude 32103 1607.0 1514.0 0.003 4645.0
Queshua 32961 0.185 0.284 0 0.998
Inca 30237 0.859 0.347 0 1
Cabildo 33023 0.623 0.485 0 1
Language Concentration 32961 0.818 0.169 0.351 1




Table 2. Factors explaining the presence of the JAXProbit Estimations - Marginal effects)
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Dependent variable

Specifications

Communal provision | I I \Y \ Vi Vil
Log Population '-0.1090*** -0.1018*** -0.1314** -0.0996*** -0.0647*** -0.0647*** -0.0807***
(0.0159) (0.0163) (0.0156) (0.0164) (0.0173) (0.0171) 0187)
Local Government Revenies PC 0.0403
0.0353
Professional Employees PC -21.2301* -13.5092 -20.2511 -12.3406** -10.229 -10.241 -10.1438
(10.2389) (9.0443) (8.7917) (8.8482) (8.8751) (8.8567) Y (7))
Poverty Index 0.0059*** 0.0055*** 0.0058*** 0.0021* 0.00241 0.0022*
(0.0011) (0.0012) (0.0012) (0.0012) (0.0012) (0.0012)
Altitude 0.0203 0.0116 0.0196 0.1374 -0.0114 -0.0113 .0aBO**
(0.0227) (0.0223) (0.0228) (0.0233) (0.0232) (0.0230) 0282)
Queshua 0.2391* 0.3994*** 0.2546* 0.0041
(0.1242) (0.1224) (0.1351) (0.1311)
Inca -0 .3302*** -0.2719%* -0.3394x** -0.3658*** -0.3660** -.3675%*
(0.0651) (0.0739) (0.0657) (0.0469) (0.0464) (0.0472)
Cabildo -0.1417 0.0084 -0.0135 -0.0365 0.3589 -0.0441
(0.0340) (0.0345) (0.0342) (0.6962) (0.7397) (0.0441)
Language Concentration 0.2713 0.3595* 0.3589* 0.4240**
(0.1931) (0.5814) (0.3589) (0.1916)
Region FE Yes Yes Yes Yes Yes Yes Yes
Households controls No No No No Yes Yes Yes
Pseudo R2 0.196: 0.201¢ 0.191% 0.287 0.299: 0.299: 0.312
Test joint sign 307.05%** 313.26%** 301.18** 299.32%+* 1021.88** 101414*+ 1111.28¥*
Number of observations 21626 21729 21729 21729 15927 15927 15645

Notes: Standard errors in parenthesis (they anesbto heterocedasticity, and they are also
clustered at the municipality level). Statisticighgicance at 1% (***), 5% (**), 10% (*).

Source: ENDES survey



Table 3: Characteristics of the rural communities &ended by the JASS
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All JASS Costa Sierra Selva Lima
Average population of the rural community 428.9 380.6 450.0 480.6 453.0
Average number of households 115.6 99.9 1215 110.5 5171.
Average number of households with improved water 581. 79.8 80.0 86.0 118.3
Average number of households with sewerage 53.9 50.2 5.365 46.9 74.7
Average coverage of improved water (%) 70.5 79.8 65.8 0.87 68.9
Average coverage of sewerage (%) 46.6 50.2 45.5 42.4 5 43.
Main ethnic group in the community is Aymara (%) 1.9 0.1 3.2 0.0 0.0
Main ethnic group in the community is Quechua (%) 5.03 14.8 51.4 0.0 0.2
Number of rural communities 10067 3342 5904 468 355

Source: PNSR survey



Table 4: Characteristics of the JASS
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All JASS Costa Sierra Selva Lima
Registered in the local government (%) 49.6 54.3 49.7 233 50.1
Last election of the Board after 2013 (%) 90.9 88.9 .891 90.7 93.6
All board members appointed (%) 78.8 80.7 78.5 75.7 73.6
Average number of women in the board 0.62 0.63 0.64 105 0.61
Board without any women (%) 56.3 56.1 54.8 64.8 60.0
Average number of meetings of the board (last 6thsyn 3.1 2.7 3.4 3.0 3.4
Boards that have not meet in the last 6 months (%) 981 214 19.2 18.0 17.7
Technical support of the local government (%) 135 4 6. 19.9 3.2 2.0
Has a bank account (%) 14.9 20.2 9.8 23.2 33.2
Carriers accounting records (%) 37.3 38.3 32.9 50.7 64.7
Reports results to the assembly (%) 26.3 28.2 21.7 38.9 50.4
Promotes hygiene and environmental sanitation ipesct 9.7 5.3 11.3 18.0 4.2
(courses, campaigns, etc.) (%)
Number of JASS 10703 3445 5930 973 355

Source: PNSR survey



Table 5: Tariff schedule and revenues
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All JASS Costa Sierra Selva Lima
Metered tariff (%) 3.7 6.9 0.6 8.2 4.4
The JASS doesn't bil the water (%) 25.1 25.7 21.0 40.1 355
Average monthly tariff (soles per m3) 2.7 3.7 15 5.3 1 4.
Average monthly biling (soles) 450.5 636.3 209.1 724.3 909.2
Average monthly revenues (soles) 349.6 479.9 162.6 0567. 768.3
Bill collection (%) 77.6 75.4 7.7 78.3 84.5
Average number households up to date in the pagment 97.8 103.0 88.4 103.2 132.3
Number of JASS 3194 1160 1580 229 225

Note: For the construction of this table we onlysolered the JASS that have accounting rezord
Source: PNSR survey



Table 6: Characteristics of the water systems

managl by the JASS
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All JASS Costa Sierra Selva Lima

Age of the systems (years) 145 14.6 14.8 12.8 12.7
Water system (%):

1. Pumping aqueduct 8.7 15.6 3.2 13.8 26.3

2. Gravity aqueduct 82.2 75.2 90.9 51.7 71.6

3. Water well 8.9 9.0 5.8 34.3 19
Water treatment (%):

1. Water chlorination 47.4 35.2 56.7 29.3 42.2

2. Water fitration 2.0 14 14 5.3 8.4
Provides system maintenance (%) 88.4 86.6 89.8 91.8 73.8
Has technical employees (%) 51.2 44.3 54.7 65.1 23.3
Has a technical protocol to run the service (%) 52.1 48.8 53.2 53.6 62.8
Hours of service per day 18.7 16.7 20.3 19.3 18.6
Number of JASS 10677 3477 6072 815 353

Note: 1. Some JASS have not reported this infoomati

2. Calculations made with a reduced nurbebservations due to information restrictions

Source: PNSR survey
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NOTES

1 WHO/UNICEF Joint Monitoring Programme for Water $lyp Sanitation and Hygiene.

2 The industrial organization and regulation litaras have analyzed the traditional mechanisms for
the provision of public goods: public, private aedulated monopolies (Tirole 1988; Newbery 2000;
Viscusi, Vernon, and Harrington 2000). There isoaks growing literature on public-private
partnerships, examining several problems of thvipion system such as incomplete contracts,
incentive schemes and renegotiation costs (Engelhér, and Galetovic, 2013; Hart, 2003; and lossa
and Martimort 2012).

3 The literature has identified several dimensioekted to the sustainability of water systems,
including environmental, institutional, administvat, economic, technical and social. For a reviéw o
the various concepts of sustainability in rural @vatystems see for example Lockwood et al. (2003),
Harvery and Reed (2006) and Moriarty et al. (2013).

4 Ostrom (1996) defines co-production as the “protlssugh which inputs used to produce a good
or service are contributed to by individuals whe aot in the same organization”.

5 Peruvian municipalities are divided in smaller austrative units known as population units
(centros pobladgsand these are classified as urban or rural dtigndainly to a population criterion.
The Plan National de Saneamien2006-2015 defines rural units as those with ldsst2,000
inhabitants and that do not serve as capital ofntlumicipality. There are 734 urban units that
concentrate around 70% of the population whilerést live in 85,138 rural units across the country.

¢ Given that the dependent variable is defined aththesehold level while most of the explanatory
variables are at the municipality level, standardrs are clustered at the municipality level tiol

for correlation among observations within municites.

’ This poverty index is computed taking into account tbeeas to basic services such as water, but not
the type of provision of the water service. Thumditional on having access to water, the poverty
index is a valid explanatory variable for the probty that such access takes place through a JASS.

8 The statistical insignificance of the coefficiemt the proportion of Quechuas is not surprisinggiv
that we include an individual control on ethnidityt might capture much of the effect of Quechuas

® There are several definitions of sustainability i@ter systems. For a discussion about the passibl
metrics see Lockwood et al. (2003) and Schweitizal. €2014).



