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1. INTRODUCTION

Inequitable access to water supply and sanita-
tion has been characterized as a critical develop-
ment challenge for the South. Halving by 2015
the proportion of people without sustainable
access to safe drinking water and basic sanita-
tion is one of the Millennium Development
Goals (UNDP, 2003). The World Health Orga-
nization estimates that 1.1 billion people world-
wide do not have access to safe drinking water
(WHO/UNICEF, 2004; WHO, 2000). An
increasing proportion of users without access
to adequate water supplies live in urban areas;
poor families in large cities in the South fre-
quently do not have networked water supply ac-
cess (UNCHS, 2003, 2006; UNDP, 2006;
UNWWAP, 2003, 2006). The most recent
assessment by UNCHS estimates that 970 mil-
lion urban dwellers are without access to ‘‘ade-
quate’’ water supply (cumulative total for
Africa, Asia, and Latin America and the Carib-
bean) (UNCHS, 2006). Given the lack of reli-
able data, 1 current estimates of urban
dwellers without access to ‘‘adequate’’ provision
189
for water supplies are necessarily highly uncer-
tain, but it seems likely that the true number
of urban dwellers with inadequate provision
1
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for water supply is significantly underestimated
by governments and international agencies, and
is growing as rapid urbanization continues in
many regions (UNCHS, 2003, 2006).

This paper examines factors that explain the
persistent failure of both public and private
water supply system operators to achieve high
rates of individual network connections to poor
households in urban areas. 2 Section 1 presents
a conceptual framework of ‘‘governance fail-
ure,’’ which focuses on the institutional dimen-
sions of urban water supply provision. In
developing the conceptual framework in Sec-
tion 1, the paper summarizes the recent litera-
ture pertaining to the ‘‘ownership’’ versus
‘‘institutions’’ debate, focusing on the putative
merits of public versus private management of
water supply systems. The analysis concludes
that institutions have an important impact on
management and performance, and argues that
more systematic attention should be given to
the institutional dimensions of water supply
provision with respect to urban poor house-
holds. Building on this discussion, we present
a concept of ‘‘governance failure’’ as it applies
to urban water supply to poor households, pos-
iting that governance failures apply not only to
water supply providers and governments, but
also to poor households, whose capability to
connect may be undermined by a range of eco-
nomic and non-economic factors.

In subsequent sections of the paper, this con-
ceptual framework is applied to the case of Ja-
karta, using primary data from household
surveys, archives, water utility reports, GIS-
based mapping, and interviews with water man-
agers, government officials, lenders, and
NGOs. 3 Section 2 documents the differentia-
tion of access to water supply in Jakarta, and
argues that the spatial dimensions of network
access and exclusion—that is, the urban
macro-geography of network distribution—
are an important and under-documented aspect
of the failure to achieve high connection rates
for poor households. Sections 3 and 4 of the pa-
per attempt to explain this differentiation of ac-
cess through presenting an analysis of
governance failures, respectively, pertaining to
Jakarta’s water supply utility (under both pub-
lic and private management) and poor house-
holds. Specifically, Section 3 analyzes
governance failures pertaining to the water sup-
ply utility and municipal government, which in-
clude water supply utility governance norms,
land use policies and related municipal deci-
sion-making processes, the water supply utility
business model, and discriminatory connection
policies on the part of water utilities linked to
tariff-related economic disincentives for con-
necting poor households. Section 4 then ana-
lyzes sources of governance failure pertaining
to the capability of individual households to
connect to the water supply system, which in-
clude connection fee policies, transaction costs,
housing and residency status (tenure), security
of water supply, and perceptions of water qual-
ity. The findings indicate that governance fail-
ures produce important disincentives for the
water supply utility to connect poor households
and for poor households to choose to connect
to the water supply system.

The final section of the paper argues that the
institutional and spatial dimensions of water
supply are under-documented aspects of the
failure to supply water access to poor house-
holds in urban areas, and concludes with a dis-
cussion of policy implications.
2. MARKET FAILURE, STATE FAILURE,
GOVERNANCE FAILURE: EXPLAINING

LACK OF ACCESS TO NETWORKED
WATER SUPPLY BY THE URBAN POOR

Supplying water to the world’s poor has been
high on the agenda of the international commu-
nity for decades, yet lack of universal access to
urban water supply has persisted despite sus-
tained and significant investment by bilateral
aid agencies and multilateral financial organiza-
tions. Water supply figured prominently on the
agendas of the Stockholm Environment (1972)
and Vancouver Habitat (1976) conferences. At
the UN’s Mar del Plata conference (1977), the
United Nations Water and Sanitation Decade
was formally agreed; over the period 1981–90,
bilateral aid and multilateral finance were direc-
ted toward water supply projects in the South in
unprecedented amounts (WHO, 1992). At the
end of the decade, more people (in absolute
terms) were being supplied with ‘‘improved
water supplies’’ than ever before; during the
decade, it was estimated that 1.2 billion people
gained access, for the first time, to a safe and
adequate water supply (WHO, 1992). Yet, in
many countries, the increase in supply had
failed to keep pace with the population growth,
and growing numbers of people remained with-
out access to the World Health Organization
minimum of 25 L per person per day of potable
water; the number without access to a safe and
adequate water supply fell by only 450 million
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during the same period (WHO, 1992). Much
attention during these decades was devoted to
water supply in rural areas, but more recently
the particular problems posed by the lack of ac-
cess to water supply by poor households in ur-
ban areas in the context of rapid urbanization
have been given greater attention (UNCHS,
2003, 2006; UNDP, 2006; UNWWAP, 2003,
2006; WHO, 1992).

The failure to achieve improved rates of con-
nection of poor households to water supply,
particularly in urban areas, was part of the rea-
son for the emergence over the past decade of a
wide-ranging debate on new approaches to
water supply in the South. An important
dimension of this debate has been the question
of the relative importance of ownership versus
institutions 4 in influencing the performance
of water supply utilities, and network utilities
more generally (e.g., Newbery, 2000). This
question has particular salience given the signif-
icant increase in private sector participation
(PSP) in water supply in urban areas in devel-
oping countries over the past two decades,
and the strong support for some bilateral and
multilateral agencies for private sector involve-
ment. Indeed, much recent research focusing on
the institutions/ownership debate with respect
to water supply focuses on the question of the
relative merits of the public and private sectors,
in the context of heated debate about the role
of ‘‘state failure’’ and ‘‘market failure’’ in low
penetration rates for water supply utilities.

A significant emphasis of the recent debate
over the role of ownership versus institutions
has focused on the question of the relative mer-
its of the public and private sectors in manag-
ing water supply systems. What does this
research tell us? Reviews of the performance
of water supply utilities in Asia, the United
States, the United Kingdom, and Europe indi-
cate that ownership (public or private) does
not predict the efficiency of water service pro-
viders (Bayliss, 2003; Braadbaart, 2002;
Estache & Rossi, 2002; Hodge, 2000; Hunt &
Lynk, 1995; Kirkpatrick, Parker, & Zhang,
2006; Lobina & Hall, 2000; Prasad, 2006;
Renzetti & Dupont, 2004; Wallsten & Kosec,
2005). More generally, the public administra-
tion literature states that there is no association
between the formal-legal status of a public ser-
vice provider and its service delivery perfor-
mance (see Holmes, 2000, with respect to
water utilities and (Verhoest, Peters, Bouckaert,
& Verschuere, 2004) for a more general argu-
ment). According to this view, institutions 5
have a greater impact on water utility perfor-
mance than ownership (Budds & McGranahan,
2003; Gleick, Wolff, Chalecki, & Reyes, 2002;
Martin, 2004).

However, other studies have found that own-
ership does have an effect. Proponents of PSPs
argue that private sector involvement improves
performance through, for example, higher effi-
ciency and cost recovery, enabling additional
sources of finance, or higher connection rates
for poor households (Cross & Morel, 2005;
Johnstone & Wood, 2001; Nickson & Franceys,
2003; Shirley, 2002; Winpenny, 1994; World
Bank, 1994, 1997a, 2004a). Conversely, oppo-
nents of PSPs have argued that private sector
participation negatively affects performance
through raising the cost of capital, reducing
long-term investment in infrastructure repair
and replacement, increasing corruption, or
reducing affordability due to tariff increases
(Bayliss, 2002; Bayliss & Fine, 2007; Bond,
2002, 2004; Hukka & Katko, 2003; McDonald
& Ruiters, 2005; Wilder & Romero Lankao,
2006). In short, both proponents and oppo-
nents of private sector involvement attribute
an important role to the ownership of water
supply system managers.

To some degree, these divergent interpreta-
tions of the relative importance of ownership
versus institutions are dependent upon different
definitions of ‘‘performance’’: for example,
studies focusing on efficiency have found little
effect of ownership, whereas studies focusing
on distributional concerns (e.g., tariff rates,
connection rates to poor households) have
found a greater effect (Prasad, 2006). These
divergent interpretations may also be due to
ideological bias: opponents (or proponents) of
privatization may be more likely to focus upon
negative (or positive) effects of involving the
private sector, thereby emphasizing the impor-
tance of ownership. Notwithstanding their dif-
fering conclusions, most recent research on
water supply utilities acknowledges that institu-
tions do matter. Inadequate or absent regula-
tion, for example, is widely acknowledged to
contribute to poor PSP outcomes (ADB,
2003a; Anwar, 2001; Brown, 2001; Budds &
McGranahan, 2003; Franceys & Weitz, 2003;
Gutierrez, Calaguas, Green, & Roaf, 2002;
Robbins, 2003; UNDP, 2003). In short, the lit-
erature suggests that whereas institutions are
determinant of utility performance, the effect
of ownership (positive, negative, or neutral) is
disputed. In reality, of course, it may be the
case that ownership and institutions are to
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some degree inter-related; for example, a change
in ownership will result in (and perhaps be en-
abled by) a change in institutions (Ostrom,
1990; Ostrom, Schroeder, & Wynne, 1993).

Despite the acknowledged importance of
institutions in the literature, institutional analy-
sis has not been prioritized in the recent debate
on urban water supply, particularly with re-
spect to PSPs (although, for more general dis-
cussion, see Saleth & Dinar, 2000, 2005;
Trawick, 2003). Much of the literature seeks
to assess the merits of public and/or private
providers, relying (at times implicitly) on con-
cepts of market failure and state failure. The
concepts of market and state failure are admit-
tedly important, particularly when considering
the case of water supply in cities in the South,
where water supply networks are not universal
and where non-networked sources include gov-
ernment, NGO, and private sector providers
drawing on different sources of water (ground
water, surface water, rainwater), and employ-
ing different technologies of water provision
(networks, wells, treated bottled waters, bulk
water deliveries, and rainwater harvesting)
(Collignon & Vezina, 2000; UNCHS, 2003,
2006). This is the case because networked water
supply in many cities is not a natural monop-
oly. Rather, in many cases, state and private
sector actors 6 are simultaneously involved in
various aspects of water supply, and often com-
pete for clients. Both market failure and state
failure may thus characterize specific aspects
of urban water supply delivery.

However, insofar as the concepts of market
and state failure tend to encourage a focus on
ownership, rather than on institutions, the
complex set of institutional factors underpin-
ning the failure of both public and private net-
worked water supply operators to effectively
and universally supply poor households may
be insufficiently understood. Recent debates
on water governance, in contrast, focus explic-
itly on these institutional factors, where water
governance is defined as the range of political,
organizational, and administrative processes
through which stakeholders (including citizens
and interest groups) articulate their interests,
exercise their legal rights, take decisions, meet
their obligations, and mediate their differences
(adapted from Rogers & Hall, 2003 and
UNDP, 2007; see also Nunan & Satterthwaite,
2001). Although water supply governance is
typically defined as a process dominated by
governments, water supply utilities, and com-
panies, the literature on ‘‘distributed gover-
nance’’ reminds us that it is also a process in
which non-state actors—including citizens—
can participate, although their degree of partic-
ipation may vary significantly (Pierre, 2000;
Pierre & Peters, 2000; Strange, 1996; Rhodes,
1996).

Following from this definition, ‘‘governance
failure’’ occurs when institutional dimensions
of water management and decision-making do
not effectively take into account the needs of
poor households, creating disincentives for the
water supply utility to connect poor households
and/or for poor households to connect to the
network (Table 1). The concept of governance
failure thus requires analysis of the bases and
processes for decision-making across the four
key dimensions of water management: adminis-
tration, delivery (technical services), financial
and economic management, and political over-
sight (UNCHS, 2003). This formulation of the
concept of governance failure thus suggests that
decision-making structures and related institu-
tions may contain systematic biases against
poor households despite, for example, officially
stated pro-poor policies, and independent of
the ownership status (public or private) of the
water supply network and its manager. This as-
pect of governance failure is explored in greater
detail in Section 3.

This definition of governance failure has
obvious overlaps with Sen’s concept of capabil-
ities (Robeyns, 2005; Sen, 1992, 1999). Follow-
ing Sen, the term capability is defined as
individual’s ability to achieve desired function-
ings, where functionings represent actual
achievements in ‘‘doing or being’’—both tangi-
ble and intangible (e.g., being well-nourished,
adequately hydrated, healthy, well educated,
or having self-respect due to active participa-
tion in community decision-making). A ‘‘capa-
bility set’’ is defined as the set of attainable
functionings that an individual is able to
achieve (Sen, 1992, 1999). The concept of a
capability set is analytically useful because it
provides a means of explaining why different
individuals are able to differentially mobilize
specific commodities to achieve certain functi-
onings. This approach is also useful because it
emphasizes agency, insofar as individual
choice, values and preferences play an impor-
tant role in determining which functionings
are chosen from a possible capability set
(Ibrahim, 2006). The implication follows that
the ‘‘capability set’’ of having, for example, a
high level of water-related hygiene and health
may be met through a variety of functionings,



Table 1. Connecting poor households, to networked water supply: selected examples of market, state, and governance
failures

State failure Water supply systems owned and operated or regulated by governments may fail to

operate effectively when one or more of the following occur:

1. Rent-seeking (by officials)
2. Unincorporated externalitie
3. Poacher–gamekeeper problem (if both supplier and regulator are public)
4. Regulatory capture (if supplier is private)

Market failure Water supply networks operated by private companies may fail to operate efficiently

when one or more of the following occur:

1. Imperfect competition
2. Asymmetric information (between regulator and company)
3. Unincorporated externalities
4. Public good (health benefits of universal water supply provision are non-exclud-
able and non-rivalrous)

Governance failure The decision-making process for water management may fail to address the needs of

poor households because of

1. Absence of consumer entitlements to basic services (e.g., lack of universal service
requirement on the part of utility)
2. Political disenfranchisement (e.g., lack of ‘‘voice’’ on the part of poor households)
3. Culture of governance (e.g., elite-focused, top-down)
4. Economic disincentives for connecting poor households

Individual households may be subject to institutions, incentives, or other factors, which

undermine their capability to connect to the water supply system

1. Tenure system (lack of clear property rights)
2. Lack of skills (e.g., literacy) facilitating interaction with service provider
3. Cultural beliefs (e.g., appropriate water treatment protocols)
4. Tariff structure (e.g., high connection fees)

Source: Authors.
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not all of which correspond to the conventional
view of the optimal approach to water supply
delivery (i.e., individual household network
connections). In other words, adopting a capa-
bility approach opens up two possibilities: that
exogenous factors constrain the capability set
of individuals (precluding their choice to con-
nect to the water supply network) and that
poor households may be making a rational
choice not to connect to the water supply net-
work despite its inclusion in their capability
set. These aspects of governance failure are ex-
plored in greater detail in Section 4.

In summary, the concept of governance fail-
ure may usefully be applied to the study of water
supply to poor households in urban areas in the
South, because it (1) formalises an analysis of
institutions and associated incentives to which
governments, water supply utilities, and con-
sumers are subject; and (2) enables the analysis
of decision-making processes and related insti-
tutional incentives on the part of both water
supply providers and consumers. Moreover,
and as argued in the following sections of the
paper, this conceptual framework provides in-
sight into the failure of both public and private
water supply system operators to expand water
supply access to poor households. Specifically, a
focus on governance failure allows identifica-
tion of institutional barriers common to both
the public and private sectors (which suggests
that the debate over the relative merits of public
versus private ownership and/or management
of water supply systems has, to some degree,
missed the point (Budds & McGranahan,
2003). To illustrate these arguments, Sections
3 and 4 of the paper apply this conceptual
framework to the case of Jakarta, respectively,
providing empirical examples of governance
failures pertaining to the water supply utility
and the poor households. Prior to this, Section
2 briefly provides background on the case study,
providing evidence on the degree of differentia-
tion of access to water supply in Jakarta, which
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emphasizes the degree to which spatial and so-
cio-economic exclusion from networked water
supply access overlap within the city.
3. THE GEOGRAPHY OF EXCLUSION:
DIFFERENTIATED ACCESS TO WATER

SUPPLY IN JAKARTA

(a) Access to water supply in Jakarta

Several studies have characterized Jakarta’s
water and sanitation sector as one of the weakest
in Asia (Brennan & Richardson, 1989;
Leitmann, 1995; McGranahan, Jacobi, Song-
sore, Surjadi, & Kjellen, 2001; McIntosh, 2003;
World Bank, 2004b). Official estimates of the
proportion of the city’s population with water
supply network connections in the home
(‘‘household connections’’) range from 46% to
56% (BPS, 2005; Jakarta Water Supply Regula-
tory Body, 2004). 7 Unofficial estimates, which
attempt to account for the large number of infor-
mal residents in the city, suggest that only 25% of
DKI Jakarta’s true population is being served
(Tutuko, 2005). Domestic water consumption
is estimated to be between 70 and 80 L per capita
per day—one of the lowest of the 18 large Asian
cities surveyed by the ADB in 2002 (ADB,
2003b; McIntosh, 2003).

The correlation between poverty and lack of
access to a household connection has been doc-
umented in household surveys of Jakarta
(Crane, 1994; Forkami/RTI, 2002, 2003;
McGranahan et al., 2001; Shofiani, 2003). This
corresponds with national data which indicate
that the urban poor lack access to water supply
across Indonesia: data from Indonesia’s census
indicate that only 16% of the urban ‘‘very
poor’’ (with monthly incomes of Rupiah
800,000 (approximately $80 USD)) have house-
hold connections, while 36% of the urban pop-
ulation is connected, on average, across the
country (Woodcock, 2005). Those not con-
nected to Jakarta’s municipal water supply sys-
tem rely on a variety of sources (shallow and
deep groundwater; surface water via the muni-
cipal water supply network; spring water; and
(less frequently) direct use of rainwater, rivers,
and streams) and distribution methods (house-
hold wells or rainwater collection systems;
water vendors; bottled water; public stand-
pipes; small, private networks connected to
deep wells; and water trucks) (Berry, 1982;
Gilbert & James, 1994; Lovei & Whittington,
1993; McGranahan et al., 2001). As with other
large cities in developing countries, many of
these water supply methods are more expen-
sive, per unit volume, than piped water supply.
Thus, given their lower incomes, many poor
households pay a much higher proportion of
their income for water than wealthier
households do. Wealthier households with a
networked connection, in other words, receive
water at a lower cost per unit volume,
spending lower proportions of income for
much greater quantities of water, in a pattern
typical of many cities in developing countries
(see, e.g., Cairncross, Hardoy, & Satterthwaite,
1990; Gulyani, Talukdar, & Kariuki, 2005;
Swyngedouw, 1997).

Most of the above-mentioned water sources
are characterized by poor water quality. Jakar-
ta’s small municipal sewerage system connects
less than 2% of households, a legacy of govern-
ment policy treating sewage as a ‘‘private con-
cern’’ (ADB, 2003b; Argo, 1999; Cowherd,
2002; World Bank, 1993). The vast majority
of wastewater is disposed directly to rivers, ca-
nals, or to (often poorly functioning) septic
tanks (Crane, Daniere, & Harwood, 1997;
McIntosh, 2003; Surjadi, 2002). The resulting
contamination of surface water sources by sew-
age and industrial effluent is exacerbated by the
lack of an effective waste collection system in
the city, with household waste collecting in ca-
nals which provided water sources and flood
drainage for the city (see, e.g., Porter, 1996).
Open canals, largely conduits for sewage, regu-
larly overflow into city streets during the rainy
season. As a consequence, poor water quality in
the piped network (partially reliant on surface
water sources within the city), and in shallow
groundwater (the source for the majority of
the city’s poor residents) is of particular
concern. Contamination by wastewater and
industrial effluent, as well as salinization—
purportedly due to seawater infiltration due to
over-pumping—has polluted Jakarta’s shallow
aquifer, the sole household source of supply
for many poorer families in many areas of the
city (Braadbaart & Braadbaart, 1997). Rivers
and canals are usually too polluted to use even
for washing clothing. Nor is the water delivered
through the network potable, due to the poor
quality of the raw water available to the water
supply utility and the poor infrastructural qual-
ity of the distribution network, leading to infil-
tration and contamination in the distribution
mains after water has left the treatment plant.
Indeed, public health studies repeatedly find fe-
cal coliform contamination in Jakarta’s net-
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worked water supply system, and residents are
advised to boil their water. The public health
impacts of this situation are predictable, and
have been well-documented: high rates of
water-related diseases, including gastrointesti-
nal illness due to contaminated water and par-
asite-related illnesses due to poor drainage,
particularly in poorer areas (Agtini et al.,
2005; Leitmann, 1995; McGranahan et al.,
2001; Simanjuntak et al., 2001; Surjadi, 2003).
Results of the first community-based surveil-
lance study of diarrhea in Jakarta found that
diarrheal diseases, many of them water-related,
are the third leading cause of morbidity and the
leading cause of morbidity in infants (Agtini
et al., 2005).

(b) Jakarta’s water network as elite
‘‘archipelago’’

Although available data indicate that a sig-
nificant proportion of Jakarta’s residents are
not connected to the water supply network,
no study has been conducted to date document-
ing the spatial dimensions of access. Where are
Jakarta’s residents connected (or not) to the
water supply network? This section answers
this question through presenting a reconstruc-
tion of the growth of the city’s network, incor-
porating primary archival interview data using
GIS-based mapping. The analysis is necessarily
historical, drawing on colonial and post-colo-
nial archival data, because water infrastructure
networks have one of the longest turnover
times of any dedicated utility infrastructure;
in many cities around the world (including Ja-
karta), it is common to find pipes over 100
years old still in service. Given this longevity,
water networks physically embody successive
phases of management and investment; histori-
cal choices thus shape contemporary con-
straints on water supply network managers.

Our archival research on the original colonial
network indicates that Jakarta’s original water
supply system was deliberately limited to the
‘‘European’’ urban population. A subsequent
spring water-fed network built in 1920 had only
limited extension into the ‘‘kampungs,’’ 8 based
on a dual design standard: 140 L/hhold/day to
be distributed to 90% of the European house-
holds in Batavia, in contrast to an anticipated
delivery of only 65 L/hhold/day to only 33%
of the native population (van Breen, 1916;
Van Leeuwen, 1917). Penetration of the water
supply network into non-European neighbor-
hoods remained limited. The result was a differ-
entiation of access and consumption levels: in
1929, the European population, comprising
only 7% of the population, consumed 78% of
the volume of water supplied to residential cus-
tomers (Eggink, 1930; Maronier, 1929). 9

In the decades following Independence, water
supply in Jakarta continued to be highly differ-
entiated, and was characterized by many simi-
larities to colonial patterns of water provision.
In part, this was because of technical con-
straints: surface water supply continued to be
distributed through the colonial piped network,
and was thereby restricted to more affluent
areas of the city. But this is only a partial expla-
nation, as major investments were made in the
first decade following Independence to both
rehabilitate and expand the water supply net-
work. In particular, two major water treatment
plants were completed in the 1950s and 1960s,
adding 3000 L/s to Jakarta’s water production
capacity. Networks to distribute this water were
not, however, extended universally across the
city, despite the fact that production capacity
exceeded distribution capacity in the decades
following independence (Martijn, 2005). Social
policy choices made by the government are an
equally important explanatory factor: in re-
sponse to rapid (and usually technically illegal,
given the lack of residency permits) in-migra-
tion of refugees, and then immigrants to Jakarta
following Independence, the provision of gov-
ernment services in non-official neighborhoods
(without tenure status) was curtailed or prohib-
ited. Moreover, the government’s emphasis on
converting Jakarta into an international show-
piece to symbolize Indonesian unity and devel-
opment meant that financial resources were
directed almost solely to showcase projects
(Kusno, 1997, 2000). Network expansion was
deliberately limited to upper class residential
areas (such as Keborayan Baru), with new ser-
vice mains following Jakarta’s new ‘‘modern
strip’’ of elevated highways and flyovers, Indo-
nesia’s first international standard hotel (Hotel
Indonesia), the highrise developments along
the main thoroughfare Jalan Thamrin-Sudir-
man, and the Asian Games Complex, thereby
excluding the ‘‘unmodern’’ spaces and popula-
tions thought to ‘‘lower the status of the nation’’
(Abeyasekere, 1989; Kusno, 2000; MacDonald,
1995), from both spatial proximity to, and ser-
vices from, the network (Map 1).

Map 1 presents the results of a GIS-based
mapping exercise correlating network distribu-
tion with land use. The analysis demonstrates
that the distribution of reticulation (tertiary)



Map 1. Type of income and type of water supply. Source: Compiled by the authors (base maps supplied courtesy of Pam

Jaya, household census data from BPS—Indonesian Office of Statistics).
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networks is concentrated in key economic
zones (the Tanjung Priok port area, the Pulog-
adung Industrial Estate, and the commercial
district surrounding the Hotel Indonesia) and
elite residential zones (Tebet, Menteng, Ke-
mang, Pondok Indah, and Keborayan Baru).
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Most poor neighborhoods (still colloquially
known as ‘‘kampungs’’) continue to be ex-
cluded from network access due to the spatial
distribution of water mains and reticulation
(tertiary service) pipes, as indicated by the
left-hand inset, indicating that lower or no cov-
erage is associated with higher rates of poverty
(using percentage of slum dwellers per district
as a proxy). Moreover, areas of low or no pres-
sure, as indicated on the map, tend to be con-
centrated in the poorest area of the city—
North Jakarta—the area of original colonial
settlement and of the oldest, and most poorly
maintained infrastructure. Even in neighbor-
hoods with water mains, access to networks
varies at an extremely fine spatial resolution,
often on a street-by-street basis (as illustrated
by the right-hand inset on Map 1): reticulation
networks are densely and evenly distributed in
high- and middle-income streets, but much less
so in low-income streets: reticulation networks
are densely and evenly distributed in high-
and middle-income streets, but much less so
in low-income streets. This pattern was estab-
lished during public management of the water
supply network, and remained largely stable
following the introduction of private sector
management of the water supply system, for
reasons explored below.

In summary, the above analysis documents
the link between inequitable water supply ac-
cess, socio-economic status, and spatial distri-
bution of water supply infrastructure in
Jakarta. These factors—particularly the spatial
dimension—are important barriers to water
supply access by poor households (and are of-
ten only anecdotally acknowledged, rather than
systematically documented). This suggests that
the term ‘‘network’’ is a misnomer when ap-
plied to Jakarta’s water supply system, which
is more properly described as an ‘‘archipelago,’’
largely confined to elite residential and indus-
trial areas of the city (Bakker, 2003).
4. GOVERNANCE FAILURE AND THE
SUPPLIER: WHY WATER UTILITIES
CHOOSE NOT TO CONNECT POOR

HOUSEHOLDS

The previous section documented how the pat-
tern of highly differentiated access emerged;
here, we deploy the concept of governance fail-
ure to explain why this has occurred. Specifically,
this section documents governance failures per-
taining to the water supply utility (under both
public and private sector management) and
municipality: failures of the water management
decision-making process and associated institu-
tions to account for the needs of poor house-
holds. Our evidence is drawn from archival
research, as well as from interview data collected
in 2001, 2005, and 2006. 10 Prior to exploring
specific examples of governance failure, it should
be emphasized that the spatial heterogeneity of
the network as presented in Section 2 was not so-
lely due to a lack of water supply or water re-
sources availability during the colonial and
much of the post-Independence period. Indeed,
the colonial water supply system could theoreti-
cally have satisfied Jakarta’s entire population
(of approximately 800,000) up until the end of
the 1940s, assuming a per capita water demand
of 50/person/day, respectively, and reasonable
(e.g., 30%) distribution losses (Martijn, 2005).
This surplus of potential over actual supply per-
sisted post-independence, when production
capacity consistently outstripped distribution
capacity from the 1960s onwards (Martijn,
2005). In particular, from 1965 to the late-
1980s, the rehabilitation of existing infrastruc-
ture, and the construction of an additional
large-scale water treatment plant increased
water supply production capacity threefold,
but by 1990 the water supply system still only
delivered 40% of the potential volumes of treated
water (JICA, 1997), and the provision of piped
water supply still only extended to less than
one-quarter of the city’s population (Porter,
1996). Yet, despite excess production capacity
and a rapidly growing population, 11 the city’s
water utility embarked only on limited exten-
sions of the distribution network, 12 and in-
creased production capacity largely in support
of industrial users in the 1970s and 1980s (Salim,
2005; Tutuko, 2005). In other words, a shortage
of water resources was not the primary, or the
sole reason for the failure to extend water supply
network connections to poor households. Scar-
city of potable water was indeed experienced in
the city, but this was ‘‘second-order’’ or ‘‘social
resource scarcity’’ rather than ‘‘first-order’’ or
‘‘natural scarcity’’ (cf. Ohlsson, 2000).

What, then, explains the failure of PAM Jaya,
the city’s water supply utility, to extend net-
works to poor households? A primary factor
identified by interviewees is the culture of gover-
nance within urban government in Indonesia,
which does not prioritize the poor. The ways
in which this low priority has been expressed
have changed over time. Post-independence,
urban services provision and the urban
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environment were given relatively low priority
(Chifos & Hendropranoto, 2000; Firman &
Dharmapatni, 1994; Ford, 1993; World Bank,
2004b), despite sporadic national government-
led development plans to accelerate service
delivery (e.g., Silas, 1992; World Bank, 1999).
Water treatment and distribution, as ‘‘invisible’’
infrastructure, was a relatively low priority for
the newly independent government dedicated
to modernizing services for the elite, rather than
universalizing services for the masses (Kusno,
1997; Leclerc, 1993). This provides a partial
explanation for the reported lack of official con-
cern about the fact that the majority of the ur-
ban population could not afford to connect to
the network (Fischer, 1959; Kusno, 2000).

Subsequently, low priority was placed on the
provision of piped water; this was rationalized
as a policy to discourage rural migrants, who
were blamed for over-taxing the city’s public
services (KIP, 1976). However, anti-migration
policies are not the sole factor; coordination
with PAM Jaya to extend piped water supply
into poorer neighborhoods did not greatly im-
prove after the ‘‘closed city’’ policy was relaxed
in 1976 (Taylor, 1983). Indeed, the first project
focused on urban water supply to the poor oc-
curred only in the 1990s (the World Bank-fi-
nanced Pam Jaya Supply Improvement
Project, 1990–97); although it resulted in over
200,000 new connections, the expansion of pro-
duction and distribution capacity did not catch
up to increasing (potential) demand due to pop-
ulation growth (Cestti, Batia, & Van der Berg,
1994; PAM JAYA, 1992a, 1992b; Porter,
1996; JICA, 1997; World Bank, 1998). By the
end of the 1990s, only approximately 10% of
kampung residents had household water con-
nections (Azdan, 2001); the remainder were
served with public hydrants or water vendors,
consuming only 7% of the water distributed
by PAM Jaya, versus the 57% consumed by
households with individual household connec-
tions (JICA, 1997).

A second source of governance failure identi-
fied by interviewees arises from land-use poli-
cies, and related decision-making processes at
the municipal level. Official development plans
for Jakarta encouraged an east-west pattern
of urban development, attempting to avoid
expansion into irrigated agricultural areas
north and south of the city (JICA, 1997). Yet,
despite the failure of planning controls to stem
urban sprawl, PAM Jaya’s network expansion
has been limited to target zones in official plan-
ning, thereby excluding zones of the city where
active development was occurring. This has
been exacerbated by the lack of participatory
governance mechanisms on the part of PAM
Jaya that would allow the concerns of poor
households to ‘‘filter up’’ to utility managers
or political leaders, who may be sometimes
unaware of the numbers of unconnected resi-
dents, or the cost to the unconnected poor of
obtaining water from alternative sources
(Woodcock, 2005).

A third source of governance failure is the
business model adopted by Indonesian water
supply utilities (Woodcock, 2005). Water utili-
ties in Indonesia are controlled by local govern-
ment; senior appointments may in some
instances be guided by political patronage
rather than technical requirements. Employ-
ment in a water utility in Indonesia has conven-
tionally been associated with low social status
(Martijn, 2005) and low educational levels
(World Bank, 1997b); the associated impacts
on morale and technical expertise of staff have
undermined the efficiency and productivity of
most water utilities in Indonesia. Moreover, lo-
cal governments have typically been unwilling
or unable to make politically unpopular deci-
sions (such as raising tariffs) or require water
utilities to improve performance (e.g., through
measurable performance targets). The treat-
ment of water utilities as ‘‘cash cows’’ (notably
through the payment of annual dividends to the
municipality) 13 has in some cases distorted
long-term planning processes, reducing invest-
ment in infrastructure maintenance and renew-
al (World Bank, 1997b). The absence of
representatives of user groups (e.g., residential
and business users) on the Board of Supervisors
of most water utilities in Jakarta has further
contributed to the lack of counterweight to
political influence on water supply utility deci-
sions (World Bank, 1997b).

A fourth source of governance failure, related
to the choice of business model, has been the
view, often implicit in PAM Jaya policy, that
‘‘kampung’’ neighborhoods are literally ‘‘off-
limits’’ because they are ungovernable and
unserviceable. This view was reiterated in inter-
views with utility staff, who alleged that in some
neighborhoods local mafia groups control pub-
lic standpipes, actively discouraging (sometimes
violently) attempts to install distribution net-
works or substitute household water connec-
tions for water hydrants (Crane, 1994;
Pandjaitan, 2004). Others referred to the diffi-
culties created due to the low social capital of
poor households; staff may be reluctant to deal
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with the poor because, for example, of illiteracy
or their lack of ability to correctly fill out
forms. These views were both reflected and
reinforced by PAM Jaya policies which focused
on ‘‘serviceable’’ areas, and required full cost
recovery from customers after the early-1970s
(PAM JAYA, 1992b; Taylor, 1983). 14 As a
consequence, PAM Jaya preferred to limit the
extension of distribution networks to neighbor-
hoods where the ‘‘user-fee’’ schemes used to fi-
nance network extension meant that costs
could reliably be recovered. 15 The discrimina-
tory social policy of PAM Jaya during this per-
iod is reflected in its own admission that it was
‘‘best situated to serve well established, formal
areas comprising concentrated groups of users,
rather than newly developed and widely scat-
tered areas [i.e., kampungs].’’ (Argo, 1999, p.
71). The limited ability of PAM Jaya to extend
water supply network into poor areas is corrob-
orated in the latest Master Plan for Jakarta’s
water supply, which records the absence of a
poverty reduction strategy in network exten-
sion policy until the late-1980s (JICA, 1997)
and notes the absence of policy targets for sup-
ply coverage (in % terms of total DKI popula-
tion) until the 1970s (World Bank, 1991).
Indeed, PAM Jaya’s reported coverage figures
for the city were usually stated as proportions
of the total population in the target ‘‘served
area,’’ excluding kampungs altogether.

In addition, tariff-related incentives may play
an important role in governance failure. For
example, the rising block tariff structure initiated
in the 1980s and maintained under both public
and private management 16 created (and still
creates) a strong disincentive for the water
supply utility to connect the poor. Public hy-
drants—usually built in kampungs—are char-
ged higher volumetric tariffs than individual
households, creating a counterintuitive cross-
subsidy from poor to middle and upper class cus-
tomers. 17 Banded tariff structures with a rising
block tariff beginning with rates below produc-
tion cost create a disincentive for providing di-
rect network connections to poor customers,
who pay lower amounts per unit volume; large
numbers of poor customers thus threaten to de-
crease water company revenues, and could theo-
retically result in revenue per unit volume falling
below marginal cost (Whittington, 1992). Even
in areas with the possibility of network connec-
tions, higher tariffs (with the volumetric tariff
doubling in less than a decade in real terms),
higher connection charges, and a deposit fee
meant a high initial fixed cost for a household
water supply connection, prohibitive to poor
households with low and often fluctuating in-
comes. As a result, only a small proportion of
the new connections made in the 1990s were
for very poor households (Cestti et al., 1994;
JICA, 1997; Porter, 1996).

Tariff-related disincentives continued to affect
network management following the private sec-
tor contract initiated with two consortia (divid-
ing the city in half, with subsidiaries of Ondeo/
Lyonnaise des Eaux and Thames Water running
the network in the western and eastern halves of
the city, respectively) in 1998 (Argo & Firman,
2001; Bakker, 2007). Under the terms of the ini-
tial contract, each consortium was to receive a
fee on the basis of the volume of water supplied
and billed. With no direct equity stake, and with
profit de-linked from cost recovery rates, the
international water companies thus sought to
minimise the risk inherent in cost recovery. An
additional safeguard was built into the payment
mechanism: an indexation formula, linked to the
Rupiah-US dollar exchange rate and the (Indo-
nesian) inflation rate was built into the ‘‘water
charge’’ formula used to determine payments
made to the private operators. Cost recovery
and currency risks, in other words, were to be
borne by the local government. However, rapid
currency devaluation in 1998 resulted in a signif-
icant decrease in receipts in dollar terms. Given
the political unrest in Jakarta and resistance by
water sector unions, the local government did
not implement agreed-upon tariff increases
(Harsono, 2005). The gap between the water
charge required for compensating the private
companies and the average water tariff increased
dramatically (Figure 1). Prolonged negotiations
(lasting several years) between the concession-
aires and the city resulted in eventual tariff in-
creases, but these did not raise the tariff above
the water charge until early 2004 (Jakarta Water
Supply Regulatory Body, 2004). PAM Jaya (and
thus the local government) bore the sole risk for
the revenue shortfall, and became increasingly
indebted to the two private concessionaires. 18

This indebtedness reinforced disincentives to
connect loss-making poor households; unsur-
prisingly, the new connections made by the pri-
vate concessionaires focused preferentially on
middle-class customers, which received 58% of
new connections between 1998 and 2004, with
low income and ‘‘very poor’’ households receiv-
ing only 24% of new connections (Table 2).
‘‘Pro-poor’’ activities on the part of the private
concessionaires were constrained by low willing-
ness-to-pay for connection fees on the part of



Figure 1. Water charge and water tariff. Source: Jakarta

Water Supply Regulation Body, Personal communication

with authors.
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poor households, and were limited to a few
showcase projects such as that in the neighbor-
hood of Marunda (Bakker, 2007; BPD, 2003).
5. GOVERNANCE FAILURE AND THE
CONSUMER: WHY POOR HOUSEHOLDS

CHOOSE NOT TO CONNECT

In this section of the paper, we document gov-
ernance failures affecting poor households. Our
evidence is drawn from primary survey data
based on a survey of 110 households in six Jakar-
Table 2. Tariffs and

Average
tariffs per
tariff band
Rp./M3
(2005)

Monthly fixed
charges (Rp.) (2005)

Tari
descriptio

I 550 4,695 Social instituti
facilities) and

IIa 550 5,060 Public hospita
hou

IIb 2,450 10,440 Low-incom
IIIa 3.500 11,950 Middle-incom

small-sca
IIIb 5,100 19,390 Upper m

households a
o

IVa 9,750 19,390 Large hotels, h
banks, a

IVb 11,500 27,665 Harb

Source: Pom Jaya and Thames Pam Jaya, personal commu
ta neighborhoods in 2005, and is supported by
references to other published survey data. The
survey entailed a multi-stage sample, with the
first stage using a clustered random sample to se-
lect areal units with self-identified water access
problems and a high proportion of poor house-
holds, based on initial site visits, interviews with
local officials (kapubaten), and consultation
with municipal and national government offi-
cials. This resulted in the selection of eleven kel-
urahan (sub-districts) in North (Kamal Muara,
Penjaringan (Marlina & Gedong Kompa), Penj-
aringan (Rawa Bebek), Pegangsaan Dua), West
(Semanan), East (Kampung Melayu, Rawa Ter-
ate, Jati, Kampung Tengah) and Central Jakarta
(Kebon Melati, Gunung Sahari Selatan). A
stratified random sample of 110 households
was then conducted in these eleven kelurahan,
with numbers of respondents proportionately
corresponding to the overall distribution of pri-
mary users of the four water sources in these
communities: stand-alone water ‘‘terminals’’ re-
filled by tanker trucks by national government
authorities (50%), private deep wells (26%), sub-
sidized house connections to the PAM Jaya net-
work (17%), and public hydrants administered
by PAM Jaya (6%), based on data provided by
Kimpraswil (then-Ministry of Infrastructure/
Public Works) through the water supply compo-
nent of its Fuel Subsidy Reduction Compensa-
tion Program. Qualitative and quantitative
data were collected and entered into a computer-
ized database following transcription of the
new connections
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Table 4. Water expenses, as a proportion of income
(n = 110)

Income range (Rp.) Average (%) Maximum (%)

<750,000 14 96
750,000–1,500,000 5 23
1,500,000–3,000,000 5 19
3,000,000–6,000,000 2 5
>6,000,000 1 1

Source: Survey by authors of 110 households in six Ja-
karta neighborhoods (2005).
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qualitative data. While ensuring a uniform, com-
prehensive, and randomized approach to sample
selection, 19 it should be noted that the deliber-
ate choice of communities with self-identified
problems of water access was intended to docu-
ment the governance failures affecting poor
households in areas where some network supply
(and hence at least the theoretical possibility of
connecting to the network) did exist, rather than
being representative of all households across Ja-
karta, many of which (both poor and wealthy)
are in areas completely without water mains.

First, a brief summary of income and water
use characteristics is presented. In the neigh-
borhoods surveyed, a combination of some or
all of the following water sources is available:
in-house connections, public hydrants (individ-
ual access or via water vendors), deep wells, and
‘‘water terminals’’ (large stand-alone tanks re-
filled by tanker trucks using networked water
supply). The majority of poor households use
non-networked water supply in the home (Ta-
ble 3). Many use more than one type of water
sources: according to our survey, 61% of house-
holds surveyed used multiple sources (the three
most frequent combinations being network and
vendor water, network and groundwater, and
groundwater and vendor water) 20 (Table 3).

The lower income households surveyed spent,
on average, a greater proportion of their house-
hold income on water supply (Table 4). This is in
part because of the greater proportional expense
represented by water as a fraction of total house-
hold income, but also because the choice of types
of water supply varies with income. Only 10% of
households in the lowest income bracket used
Table 3. Use of multiple water sources by Jakarta
households (n = 110)

Water source Number of houses %

Groundwater 39 37
Groundwater with

bottled water/vended
water/public hydrant

41 39

Network water 10 9
Network water with

groundwater
2 2

Public hydrant/vended
water with rainwater

14 13

Total 106 100
Total households using

at least two sources
65 61

Source: Survey by authors of 110 households in six Ja-
karta neighborhoods (2005).
networked water supply, whereas 30% of those
in the higher income bracket did so (Figure 2).
Figure 3 indicates that those households relying
on groundwater, or a combination of groundwa-
ter and networked water paid significantly less
(in absolute terms, and as a proportion of in-
come) for water supply than those households
relying on vendor water. Typically, these house-
holds would own a well and associated storage
(usually rooftop) infrastructure, implying a sig-
nificant capital investment and relative perma-
nency of residence. In contrast, households
using vendor water spent higher amounts (in
absolute rupiah terms), as well as higher relative
proportions of income; overall, 43% of house-
holds spent more than 5% of their income on
water bills (often cited as an appropriate thresh-
old by international aid organizations). 21 Yet,
vendor water was consistently the highest cost
per unit volume in the six neighborhoods sur-
veyed; the price per unit volume was found to
be from 10 times to 32 times more expensive than
networked water. 22 In short, the behavior of
poor households with respect to the choice of
water services presents an apparent paradox:
informal water services thrive in neighborhoods
where formal services are available, with house-
holds relying on water vendors even when they
have the option of house connections with the
municipal water utility (Susantono, 2001).

Why would poor households make this choice?
Analysis of household survey data indicates that
poor households choose non-networked water
sources for a variety of reasons, 23 including con-
nection fees (total cost of water supply); transac-
tion costs; housing and residence status; security
of water supply; and, in some instances, percep-
tions of water quality. The first, and probably
the most important factor to consider is the total
cost of water supply (as distinct from the volumet-
ric cost, or cost per unit volume of water). On the
basis of cost per unit volume alone, then, it seems
counter-intuitive that poor households would not



Figure 2. Income and type of water supply. Source: survey by authors of 110 households in six Jakarta neighborhoods

(2005).

Figure 3. Expenses on water supply. Source: survey by authors of 110 households in six Jakarta neighborhoods (2005).
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connect to the water supply network where possi-
ble. However, the disincentive for connection be-
comes more obvious when we consider the total
cost of connecting to the water supply system
(as opposed to price per unit volume of water sup-
ply). Monthly bills include more than charges per
unit volumes of water consumed. Fixed charges
such as the meter fee and the annual charge (dis-
tinct from the volumetric charges discussed
above) are often orders of magnitude higher than
the volumetric price per cubic metre and are also
added on to the bill (Table 2). For a poor house-
hold whose residents consume 50 L/person/day
(the World Health Organization recommended
minimum), fixed charges will be anywhere from
5 to 10 times as high as the volumetric consump-
tion charge; the effective cost per unit volume will
thus be higher than that of vendor water for the
poorest consumers. However, it is also likely that
households do not have access to sufficient infor-
mation to assess the cost differences between dif-
ferent water supply options: most households
were not aware of the fact that volumetric costs
of water supply through an individual house con-
nection were less expensive than alternative
sources.

Household transaction costs are also signifi-
cant. A networked water supply implies addi-
tional infrastructure costs to be borne by the
consumer, in the form of a water tank or hold-
ing device, made necessary because of the inter-
mittent nature of water supply through the
piped network (with cutoffs of several hours
occurring daily in some areas). Connection fees
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alone may be prohibitive (ranging from 200,000
to 350,000 Rupiah in the households surveyed,
with reported figures from other surveys some-
times much higher than this), relative to average
incomes of poor households (which averaged
1.4 million Rupiah/month in the households
surveyed), and must usually be provided as a
lump sum, which may pose significant barriers
to households with small, irregular incomes.
Connection fees also vary depending on dis-
tance from the network; poor households are
more likely to live in areas of lower network
density, and thus are more likely to pay higher
fees for connecting. Lower density of network
connections in poor neighborhoods (as docu-
mented in Section 2) thus translated into an
additional barrier for poor customers wishing
to connect to the network. Finally, long waiting
times at water utility offices to pay bills and deal
with meter mis-readings raise transaction costs
compared to the ease of complaint handling
and convenience of home visits by vendors to
collect bill payments. Moreover, payment flexi-
bility permitted by vendors (some of whom even
allow customers to buy water on credit) pro-
vides an important incentive for poor house-
holds, which may have limited budgeting
ability (Shofiani, 2003; Susantono, 2001).
Although difficult to estimate, bribes demanded
by contractors and water utility staff (or the
apprehension that such bribes may be
demanded) potentially represent another
important transaction cost. 24 These transac-
tions costs are likely harder to bear for those
households with variable income: as
Figure 4 indicates, households with fluctuating
incomes are more likely to rely solely on vendor
water. For all of these reasons, overall costs of
vendor water to poor households may be lower
than networked water supply, even though the
latter has a lower price per unit volume.

A third factor is tenure, or housing and resi-
dency status. A significant proportion of the ci-
ty’s population (70%, in our sample) lives in
rental or temporary (often self-built) accommo-
dation without secure tenure. Deep wells are
expensive and have higher maintenance costs,
effectively prohibiting development by those
without permanent tenure. Moreover, land-
lords are often unwilling to connect rental
properties to the water supply network because
of concerns about infrastructure cost and main-
tenance; similarly, tenants are unwilling to con-
nect, because their investment would constitute
an upgrade to the landlord’s property. In our
survey, households with insecure tenure were
significantly less likely to have a household
water supply connection: 32% of households
surveyed owned their home and possessed land
certificates, and 100% of these households re-
lied on networked water supply as their pri-
mary source, whereas the remaining 68%
(tenants, or owners without land certificates)
used a combination of vendor water and shal-
low groundwater. In addition, a large number
of city residents are without legal residency per-
mits and/or official (registered) land permits,
and are subject to a complex, variable, and
unstable land tenure regime which creates sig-
nificant disincentives for poor households to
obtain official registration and associated per-
mits (Leaf, 1994; Server, 1996; Struyk,
Hoffman, & Katsura, 1990). These are addi-
tional reasons for which water vendors—which
provide flexible, easily accessible, low transac-
tion cost, ‘‘no questions asked’’ water sup-
ply—may be preferable.

Water availability may also factor in the deci-
sion not to connect to the water supply network.
Low pressure in poorer areas of the city (Map 1)
implies that water flow is intermittent, often
resulting in greater infiltration of pollutants into
the network, thereby reducing water quality.
Low pressure in the piped network also means
that households prefer to have a backup
source—usually a shallow well. During the dry
season, water vendors represent a more secure
source of water for households than the network.

Finally, perceptions of water quality play an
important role in households’ decision-making.
Water vendors were perceived by survey respon-
dents (particularly those with more education)
to supply water of higher quality, whereas other
respondents perceived groundwater to be of
higher quality. These perceptions may have
some factual basis: the most comprehensive
comparative survey of water quality of different
sources in poor neighborhoods in Jakarta to
date found that samples of drinking water from
the network were more contaminated with fecal
coliform than groundwater (Surjadi et al., 1994).
The fact that vendors check water quality and
may strain the water or let it settle before deliver-
ing explains why perceptions of vendor water
quality may be higher, despite the fact that ven-
dor water often originates in hydrants connected
to the networked water supply system. These
perceptions of relative water quality of different
sources may not, however, be borne out in all
cases; groundwater quality tends to be lower in
poorer areas, due to proximity to industrial sites,
fewer controls over sewage, density, and higher



Figure 4. Type of income and type of water supply. Source: survey by authors of 110 households in six Jakarta

neighborhoods (2005).
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salinity levels (particularly in North Jakarta).
Dislike chlorine (as borne out by the widespread
practice of leaving buckets of water to sit over-
night to dissipate the chemical smell) is another
contributing factor (Kreimer et al., 1995;
McGranahan et al., 2001). Echoing the concerns
of survey respondents, generalized public mis-
trust of the quality of network water in Jakarta
is evident from the rapid growth of bottled water
consumption by poor households in Jakarta
over the past five years, particularly via ‘‘no-
name’’ air isi ulang (refilled bottled water)
supplied by private (and unregulated) water
treatment micro-plants throughout the city
(Forkami, 2006; Weimer, 2006). 25

These governance failures were not redressed
by the introduction of private sector manage-
ment of Jakarta’s water supply network in
1998. Land tenure status and regulations fall
beyond the purview of the water supply utility,
whether under public or private management.
The failure of the World Bank’s ‘‘Output Based
Aid’’ project in Jakarta to meet targets is an
example of the barriers posed by land tenure,
and the inability of the water supply utility to
resolve these issues. Under the OBA project,
20,000 households were targeted to receive
new, subsidized water supply connections; how-
ever, most households qualifying as sufficiently
poor to receive a subsidized connection do not
have legal land tenure status, precluding their
participation in the programme. Despite lobby-
ing of government by the private sector opera-
tors to change this tenure policy, the original
target has been scaled back to less than 4,000
households (Forkami, 2006).

Issues related more directly to water supply—
higher transaction costs for poor households,
perceptions of water quality and availability,
and security of water supply—could perhaps
have been more feasibly addressed by the private
concessionaires, and indeed some changes have
been made. One of the two private concession-
aires, for example, began allowing households
to pay connection fees in instalments over a 12-
month period rather than demanding full pay-
ment up-front. But other significant issues,
including low water pressure in poor neighbor-
hoods, the overall burden of connection fees
and transaction costs, the disjuncture between
current billing practices and the ability-to-pay
of poor households with fluctuating incomes,
and water quality (particularly the admitted lack
of potability, exacerbated by the fact that the ori-
ginal PSP contract target of achieving potable
water standards was dropped in subsequent
negotiations) were not addressed by the private
concessionaires. Indeed, the failure to extend
water supply connections to poor neighbor-
hoods in order to meet contractual targets was
a factor cited by Thames Water in its decision
to withdraw from the contract in late 2006.
6. CONCLUSIONS

This paper has demonstrated that Jakarta’s
water supply system has been highly frag-
mented since its inception: access to a house-
hold network connection has been strongly
differentiated economically (i.e., poverty is cor-
related with lack of access to a household con-
nection, with the use of alternative water
sources, with low levels of water consumption,
and with spending higher proportions of house-
hold income on water supplies) and spatially
(i.e., those lacking access are concentrated in
specific districts of the city, and within lower in-
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come areas in neighborhoods across the city).
Section 2 argued that this differentiation of ac-
cess has deep historical roots. The current lack
of access throughout large areas of Jakarta is
due, in part, to the legacy of segregated colonial
water supply systems, and deliberate under-
investment in the post-colonial period, as pol-
icy-makers sought to discourage rural–urban
migration, and gave low priority to extending
water supply access to the urban poor, focusing
instead on economic development of key sec-
tors, or on an urban redevelopment agenda fo-
cused on ‘‘monumental’’ infrastructure.

This analysis reminds us that we should be
wary of viewing cities such as Jakarta through
a Northern lens. In many cities in the global
South, fragmentation of utility services such
as water is not due to the recent trends of
‘‘splintering urbanism’’ characteristic of cities
in the North (Graham & Marvin, 2001), but
rather due to a model of urbanization with
roots in the colonial era which produces a per-
sistent pattern of differentiation of services and
urban spaces, under public utility management.
Post-independence ‘‘state failure’’ (or, to use
Davis’ term, the ‘‘betrayal of the state’’ (Davis,
2006)) was in part shaped by the technological
constraints embodied by the colonial era water
network, and then exacerbated by the capture
of public sector organizations by elite interests.

Sections 3 and 4 attempted to explain why
this situation arose and persists, and presented
evidence on governance failures affecting urban
government and the water supply utility, as well
as households. Framing the analysis of these
institutions and incentives as governance fail-
ures usefully reminds us that an understanding
of choices by both utilities and households is
necessary in analyzing the failure to achieve
universal urban water supply provision. In the
case of Jakarta, the culture of urban gover-
nance, the conventional water supply utility
business model adopted in Indonesia, broader
urban planning constraints, cost recovery
requirements, and economic incentives linked
to tariff structures were identified as some of
the contributing factors to governance failure.
The factors preventing or precluding the capa-
bility of poor households to connect to the net-
work include limited ability-to-pay of total
transaction costs (rather than volumetric costs);
insecure tenure; the inability of the water sup-
ply utility to deal with poor households’ need
for flexible payment options; and perceptions
of the relative quality, availability, and reliabil-
ity of different water sources. These governance
failures arose under public management, but
have not been significantly remedied since the
introduction of private sector management of
the city’s water supply system in 1998.

These findings lend support to the recent
studies that suggest that institutional and gover-
nance issues should receive greater attention in
the pro-poor water supply debate, and that the
debate over the relative merits of public and pri-
vate sector provision has diverted attention
from the pressing issue of governance reform
necessary to meet water-related development
goals. (e.g., ADB, 2003a; Bayliss & Fine, 2007;
UNCHS, 2003, 2006 UNDP, 2006; UNWWAP,
2006; WaterAid, 2003; Whittington, 1992). Spe-
cific institutional and governance issues require
attention, namely: the institutions of urban gov-
ernance (which, in Jakarta’s case, has systemat-
ically prioritized monumental infrastructure
and elite residential services at the expense of
universal public services); the inequitable spa-
tialization of network access; and the multiple
disincentives for the poor to choose network
connections, and for network managers—both
public and private—to connect the poor. In
turn, these recommendations lend weight to
the growing body of ‘‘good governance’’ proto-
cols (e.g., Gomez-Lobo, 2001; Jansky & Uitto,
2005; UNCHS, 2006) that focus on institutions
and incentives as central to improving utility
performance, particularly with respect to urban
water supply for the poor.

This, in turn, suggests several policy implica-
tions with respect to pro-poor water supply
delivery. First, governance failure (rather than
the putative failures or merits of public or pri-
vate providers) should be the focus of policy
makers. For example, utilities—both public
and private—should have clear benchmarks
for equity associated with non-compliance pen-
alties; in some cases, these benchmarks could
have a spatial component (e.g., numbers of
connections within specific neighborhoods or
supply zones). And all water supply providers
should be subject to robust regulatory frame-
works with clear standards for good gover-
nance (such as accountability, transparency,
participation, inclusiveness, and the rule of
law), which should be implemented for water
supply systems—whether public or private.

Second, we need to realistically reconsider the
‘‘modern infrastructural ideal’’ (which envisioned
the universal extension of uniformly regulated
networks) (Graham & Marvin, 2001). Currently,
networked water supply utilities tend to be sub-
ject to some form of regulation, whereas the
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non-networked water supply alternatives upon
which a large proportion of urban poor house-
holds depend are often entirely unregulated. In
contrast, we suggest that the scope of regulation
and public oversight should not be constrained
to networked water supply provision, but rather
include the diverse array of water provision sys-
tems actually operating in urban environments
(with, e.g., co-defined but distinct service stan-
dards and water quality requirements for different
types of providers). Moreover, development poli-
cies which support alternatives should be based
on sound governance principles such as equitable
access, transparency, and public health protec-
tion. This is particularly relevant given the large
number of alternatives that are being proposed
in the current debate, including business models
(e.g., public–public partnerships), financing
(e.g., municipal bond finance), governance mod-
els (such as communal water rights), and technol-
ogies (such as condominal water supply) are all
currently being explored as viable options for sus-
tainable urban water supply (e.g., Katko, 2000;
Kay, 1996; Narain, 2006; PSIRU, 2006; Trawick,
2003; TNI, 2005, 2006; Zaidi, 2001).
These recommendations will, we suggest, be
useful in supporting the fulfillment of the water
and sanitation Millennium Development Goal,
which will contribute to other Millennium
Development Goals (such as those related to
child health) because of the positive externali-
ties associated with water supply provision
(Fay, Leipziger, Wodon, & Yepes, 2005). In
supporting or developing these alternative op-
tions, it is, of course, critical to avoid the crea-
tion of ‘‘two-tier’’ systems, in which only
wealthy households have access to adequate
water supply. But it is also important to
acknowledge the limitations and unsuitability
of conventional networked water supply sys-
tems for many urban environments and resi-
dents. Rather than excluding these alternative
systems from consideration, they should ac-
tively be assessed and regulated—properly
expanding the role of state regulation and,
where appropriate, operational management
and finance, to include all water supply activi-
ties within urban environments.
NOTES
1. The World Health Organization and UNICEF Joint
Monitoring Programme for Water Supply and Sanitation
provided figures for the proportion of the population with
‘‘improved’’ provision, including water from public
standpipes, boreholds, and protected dug wells, provided
that at least 20 L per person per day is available from a
source within 1 km of the person’s home. This definition
does not account for whether the water is ‘‘adequate’’ or
‘‘safe’’ to drink (WHO/UNICEF, 2005).

2. Water supply needs in rural areas are very distinct
from those of urban areas; hence, the analysis is
constrained to urban populations.

3. Initial research took place in Jakarta in 2001,
followed by archival work in the colonial archives in
the Netherlands in 2003. Subsequent research took place
over an 18-month period from 2004 to 2005. Data were
obtained from: (1) a household survey of 110 poor
households in six Jakarta ‘‘kampungs’’ (neighborhoods)
in 2005; (2) public and internal reports from the two
private concessionaires, the Jakarta Water Supply Reg-
ulatory Body, and the Jakarta municipal government;
(3) over 60 interviews with water supply managers,
government officials, international financial institutions,
aid agencies, and NGO representatives in 2001, 2004 and
2005; (4) a detailed archival survey at KITLV (Kon-
inklijk Instituut voor Taal-, Land- en Volkenkunde/
Royal Netherlands Institute of Southeast Asian and
Caribbean Studies) and KIT (Koninklijk Instituut voor
de Tropen/Royal Tropical Institute) in Leiden and
Amsterdam, The Netherlands, in 2003.

4. Institutions are here defined in as the laws, regula-
tions, norms, and customs which structure social
behavior, together with associated incentives (Ostrom,
1990; Saleth & Dinar, 1990). Ownership is defined as
property rights, together with the organizations (e.g.,
public sector, private sector, or community-based) that
possess those rights. Institutions are thus analytically
distinct from organizations, although in practice the two
are inter-related and often co-evolve (North, 1995).
5. The term ‘‘institution’’ is used in the sociological
sense: laws, rules, norms, customs, and incentives
governing behavior and decision-making.

6. Collignon and Vezina (2000) identified six types of
private sector operators: concessionaires; pump opera-
tors; ‘‘carters’’ and ‘‘carriers’’ (ambulatory vendors);
standpipe managers; repair companies; and maintenance
contractors. Only the first four would typically under-
take direct sales to consumers.
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7. The first figure is from the annual SUSENAS socio-
economic survey conducted by the Indonesia Bureau of
Statistics (BPS, 2005). The second figure was calculated
using data from the regulatory authority overseeing the
management of Jakarta’s water supply system (Jakarta
Water Supply Regulatory Body, 2004). This was cross-
referenced with an ADB report (2003b) that reported a
figure of 51.2%. In Jakarta, coverage ratios are always
imprecise estimates; their calculation is dependent upon
a number of variables that are only imprecisely mea-
sured, such as urban population and average size of
household. Reported figures vary significantly, and do
not indicate the number of households which have a
connection, but indicate which rely primarily on other
sources (e.g., groundwater) due to quality or service
concerns (e.g., low pressure). Large numbers of seasonal
migrants and ‘‘illegal’’ residents without land tenure
mean that population figures are systematically under-
estimated and that, as a consequence, coverage figures
are systematically inflated.

8. Kampung translates literally as ‘‘village,’’ but was
used to refer to non-European, and in particular
Indonesian neighborhoods of Batavia, thereby demar-
cating the European sections of the city as the sole
‘‘urban’’ zones.

9. Specifically, in 1929, 6,926 kampung households
(estimated population 400,000) were supplied with 24 L/
s, while 10,392 European households, a population of
37,067, were supplied with 84 L/s (Eggink, 1930).

10. Over 60 interviews were conducted with govern-
ment (national, regional and local government repre-
sentatives), aid agencies (NGOs, bilateral aid agencies,
and multilateral financial institutions), and water sup-
pliers (public and private).

11. DKI Jakarta alone grew from an estimated 1.8
million people in 1950 to an estimated 6.5 million in
1980, with equally rapid population growth in the
surrounding metropolitan areas, particularly at the
expanding rural–urban fringe beyond the boundaries
of DKI Jakarta (Chifos, 2000; Firman, 1997, 1998, 2000;
Lo & Yeung, 1996).

12. Notably through the Kampung Improvement Pro-
gram (KIP) (1966–77), but this produced only marginal
improvements in the access of lower income residents to
piped water (Abeyasekere, 1987; KIP, 1976; Taylor,
1983; World Bank, 1974).

13. Kreimer, Gilbert, Volonte, & Brown, 1995; Taylor,
1983; World Bank, 1974 recorded how the ‘‘basic needs’’
development programs in the 1970s and 1980s that
intended to provide ‘‘water for the poor’’ through public
hydrants were often frustrated due to cost recovery
requirements. Previously, however, this had not been the
case. Up until the 1960s, consumption was not metered,
and rates were low; water was essentially distributed free
to consumers (largely in wealthier neighborhoods).
Ironically, low cost recovery at this point prevented
the accumulation of sufficient capital to enable expan-
sion into poorer neighborhoods; cost recovery was at
times so low that PAM Jaya was often unable to pay its
employees (PAM JAYA, 1992a).

14. For water supply utilities (PDAMS) across Indo-
nesia, the standard level of this dividend was 55% of net
profits, which is paid to the treasury of the local
municipality (World Bank, 1997b). However, this is
mandatory only when 75% coverage of the population is
reached (for PDAMs in urban areas); moreover, in
practice, all or part of this dividend is frequently
returned to the utility.

15. The use of ‘‘user-fees’’ to finance network extension
meant that house connections were unaffordable for the
majority of the population; the cost of a household
connection (not to mention ‘‘additional fees,’’ meter
rental, deposit, and actual monthly tariffs) in 1975 was
Rp. 100,000 ($200 US), whereas the average income in
Jakarta at that time was only Rp. 15,000/mth (approx-
imately $36 US), with the 80% of the city’s residents
living in kampungs earning much less than that amount
(KIP, 1976; PERPAMSI, 1975a).

16. The management of Jakarta’s water supply system
was outsourced to two private sector consortia, Thames
Water (east Jakarta) and Ondeo (Lyonnaise des Eaux)
(west Jakarta), in 1998. Reputedly due to continued
losses, Thames Water sold its stake in TPJ (its Jakarta
water services subsidiary) to an Indonesian-led consor-
tium in 2006 (Jakarta Post, 2006).

17. Until the early 1980s, household tariffs were 25
Rp./m3 for the first 15 m3/mth; public hydrants and
water trucks paid Rp. 60/m3, more than double the tariff
of households, and more than even small businesses
(who paid 50 Rp./m3). (PERPAMSI, 1975a, 1975b,
1975c).

18. The cumulative deficit by the end of 2001 was Rp.
469 billion (approximately $46 million USD) and had
reached Rp. 990 billion (approximately $97 million
USD) by September 2003—excluding late payment
interest and retroactive tariff increases (Jakarta Water
Supply Regulatory Body, 2005).

19. The survey controlled for gender bias by selecting
only female respondents (on the basis of the significantly
higher responsibility for women for all water-related
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activities within the home). The average household
monthly income of 1.4 million Rupiah (with an average
of 5.7 household residents) translates into an average
individual income of 245,614 Rupiah, slightly above the
2005 official poverty line, but well below the level of
income earned by minimum wage earners.

20. These findings are similar to the results of surveys
conducted by Surjadi et al. (1994, 2002, 2003) and
McGranahan et al. (2001), the two most recent academic
studies available.

21. A study of 1000 households in Jakarta which
examined the different prices paid by different wealth
groups found that, overall, the poor pay on average
twice as much per metre cubed as the wealthy
(McGranahan et al., 2001), and that water expenditure
represents, on average, 10% of income in poor house-
holds.
22. ADB (2003b); McGranahan et al. (2001); and a
survey conducted by the author in the neighborhood of
Sunter Agung in January 2001. ADB 2003b gave a
maximum figure of US $4.17/m3.

23. For a history of the preferences of poor households
for alternative water supplies, see: Chifos, 2000; Kreimer
et al., 1995; Surjadi, Padhmasutra, Wahyuningsih,
McGranahan, & Kjellén, 1994; Taylor, 1983; Yayasan
Dian Desa, 1990.

24. See Cowherd, 2002 for a discussion of the culture
of ‘‘informal’’ profits from public services, and (Yayasan
Dian Desa, 1990) for how this was evident in PAM
Jaya’s operations in poorer communities.

25. ‘‘Air isi ulang’’ sells for Rp. 3,000/19 L; ‘‘brand
name’’ bottled water bought by middle/upper class
households typically retails for Rp. 10,000/19 L
(Weimer, 2006).
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