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Foreword

Foreword
The first Latin American Conference on Sanitation
LATINOSAN (Cali, November 2007), attended by participants from seventeen Latin American countries, concluded
with the signing of the Cali Declaration. Under this compact,
signatory countries made the commitment to give high
priority to sanitation services, proper wastewater management, and the promotion of better hygiene practices, which
together promote health and protect the environment and
water resources.
The Cali Declaration calls for a series of strategies to promote
the involvement of stakeholders at all levels. Chief among
these is the implementation and ﬁnancing of sustainable
demand-based solutions.
In keeping with the Cali Declaration, the World Bank’s Water
and Sanitation Program (WSP) has conducted a number of
studies to gain more thorough knowledge about the status
of sanitation in peri-urban and rural areas.
The present report is part of this initiative. It synthesizes the
ﬁndings from four case studies that examined the current and
potential market for the removal, collection, and disposal of
fecal sludge in peri-urban areas.
The case studies were conducted in four cities located in countries
where coverage with sanitary sewerage services is below the regional average: Santa Cruz (Bolivia), Guatemala City (Guatemala),
Tegucigalpa (Honduras), and Managua (Nicaragua).

In recent years, these cities have grown at such a rapid rate
that on-site sanitation has become an increasingly popular
solution in peri-urban areas. There is little understanding
of basic sanitation in these areas. The fecal sludge market is
going to continue to grow in the future.
Expanded coverage with sanitary sewage services, as well as
the adoption of alternative on-site solutions in particular,
will hinge on a number of factors. To begin with, it will be
necessary to have the proper infrastructure and ensure that
installations do not become foci of infection. In addition,
there will need to be services to certify that the sewage is
being properly managed.
In addition to covering these points, the present report
has sought to contribute to the search for integrated, sustainable solutions that take into account the economic,
social, political, and environmental dimensions of on-site
sanitation.
With these goals in mind, a list of recommendations to
government representatives, cooperation agencies, drinking
water and sanitation providers, and operators responsible
for the collection and disposal of fecal sludge is presented
at the end of this report. The stakeholders mentioned above
all play a role in the cycle that ensures the adequate formulation and execution of public policy, as well as the proper
management of on-site sanitation in peri-urban areas.
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Executive Summary
The present report spotlights the major challenges and the
opportunities that lie ahead in fecal sludge management
and summarizes the ﬁndings from four case studies that
describe the current and potential market for sludge removal,
collection, and disposal in peri-urban areas. These areas,
inhabited by a variety of ethnic, religious, and cultural groups,
typically struggle with high population density, insuﬃcient
land use planning, high citizen insecurity, and low coverage
with basic services.

factors interact to create supply and demand in four markets
where coverage with sanitary sewerage services is below the
regional average, namely: Santa Cruz (Bolivia), Guatemala
City (Guatemala), Tegucigalpa (Honduras), and Managua
(Nicaragua).
Even though households in the four areas studied have onsite sanitation systems (latrines and toilets), fecal sludge and
excreta often drain into the streets, and there is no control
or treatment of the sludge, posing a risk for public health
and the environment.

The report demonstrates how technical, financial,
environmental, social, regulatory, political, and institutional

SUMMARY TABLE: KEY DATA

Key
stakeholders*

Peri-urban
settlements

Population
without sewerage
connection

Cost of Latrine vs.
Household income

Sludge collection:
gap between high
and low prices

Sludge collection:
monthly household
payment (US$)

Santa Cruz,
Bolivia

1.7

122

10 (out of 40)

3

N/A

60%

1.15

71%

US$ 2.57

Guatemala City,
Guatemala

2.7

79

5 (out of 27)

4

400

13%

1.05

55%

US$ 8.10

Tegucigalpa,
Honduras

1.3

69

3 (out of 4)

5

300

30%

0.86

11%

US$ 13.57

Managua,
Nicaragua

2.0

84

5 (out of 10)

5

350

61%

1.12

157%

US$ 7.92

*Service providers and high-level government oﬃcials
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Market characteristics

Sludge collection
companies in
peri-urban areas

Study participants

End users

Population

Size
(millions)

City
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Executive Summary

Progress toward fulfillment of the MDGs indicates that the target of access to safe drinking water will be met. However, in many Latin American countries, even though
access to improved sanitation is recognized as a key component in the integrated protection of health, this target is increasingly out of reach.

Conclusions

Recommendations

Legal norms and regulations – their absence…

Regulatory
t %FmOFQSPWJTJPOT QSPDFEVSFT BOESFHVMBUJPOTGPSPWFSTFFJOHGFDBM
sludge removal services, including criteria applying to the vehicles
and the drivers.
t 1SPNPUFCFTUQSBDUJDFTGPSUIFDPMMFDUJPO USBOTQPSUBUJPO EJTQPTBM 
and reuse of sludge, as well as the maintenance of these services, in
peri-urban areas.
t %FWFMPQBQPMJDZPOUBSJĊT JODMVEJOHDFJMJOHT
t &WBMVBUFTVCTJEJ[JOHOPUPOMZTFXFSBHFTZTUFNTCVUBMTPTMVEHFDPMMFDtion and disposal.
t 1SPNPUFUIFDPOTUSVDUJPOPGDPOEPNJOJVNOFUXPSLTUIBUEJTDIBSHF
into multifamily septic tanks and are easy to access for maintenance,
cleaning, and sludge collection.

t .BLFTJUEJċDVMUUPBEPQUNBTTTPMVUJPOTUP
improve sanitation.
t 3FTUSJDUTBDDFTTUPDPNNFSDJBMDSFEJU
t )BNQFSTUIFFYFSDJTFPGSJHIUT
t 1MBDFTXPSLFSTBOEUIFDPNNVOJUZ BTXFMMBT
the environment, at risk.
Institutional structure

t (PWFSONFOUT EP OPU UBLF BO BDUJWF SPMF JO
on-site (peri)urban sanitation.
t $PPSEJOBUJPO CFUXFFO LFZ TUBLFIPMEFST JT
minimal or nonexistent.
Financing and tariffs

t /POF PG UIF HPWFSONFOUT JO RVFTUJPO IBWF
participated in the promotion of on-site
sanitation systems in peri-urban areas.
t *OUXPPGUIFGPVSDPVOUSJFTTUVEJFE UBSJĊT
for sewerage services were subsidized. On
the other hand, households using sludge
collection services were not receiving any
government beneﬁt.

(Inter)institutional
t )BSNPOJ[FQPMJDJFTPOTBOJUBUJPO QVCMJDIFBMUI UIFFOWJSPONFOU 
and occupational safety.
t &ODPVSBHFDFOUSBM(PWFSONFOU NVOJDJQBMHPWFSONFOUT MFOEJOH
agencies, service providers, and users to work together.
Other
t &EVDBUFUIFQPQVMBUJPOPOUIFNBOBHFNFOUPGTFXBHFBOEHSBZXBUFS
t 5SBJOPQFSBUPSTJOFOWJSPONFOUBMNBOBHFNFOU PDDVQBUJPOBMTBGFUZ 
and ﬁxed -and variable- cost analysis with a view to promoting the
widespread use of improved on-site sanitation.
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ACSAACRUZ

Cooperative Association of Drinking Water and Sanitation Services of Santa Cruz
(Asociación de Cooperativas de Servicios de Agua y Alcantarillado de Santa Cruz – Bolivia)

AAPS

Drinking Water and Sanitation Authority, OR: Authority for Oversight and Social
Control of Drinking Water and Basic Sanitation (Autoridad de Fiscalización y Control
Social de Agua Potable y Saneamiento Básico – Bolivia)

IDB

Inter-American Development Bank

EMPAGUA

Guatemala City Municipal Water Supply (Empresa Municipal de Agua de Guatemala)

ENACAL

Nicaraguan Water and Sewerage Service Supply (Empresa Nicaragüense de Acueductos
y Alcantarillados)

EPSA

Drinking Water and Sewerage Services Provider (Entidad Prestadora de Servicios de Agua
Potable y Alcantarillado de Bolivia)

HDI

Human Development Index

JMP

Joint Monitoring Program (WHO/UNICEF Joint Monitoring Programme for Water
Supply and Sanitation)

WSP

World Bank’s Water and Sanitation Program

GDP

Gross Domestic Product

OBA

Output-Based Aid

MDGs

Millennium Development Goals

SAGUAPAC

Santa Cruz Water Supply Cooperative (Cooperativa de Servicios de Agua Potable y Alcantarillado Sanitario de Santa Cruz)

SANAA

National Autonomous Water and Sewerage Service (Servicio Autónomo Nacional de
Acueductos y Alcantarillados – Honduras)

SISAB

Superintendency of Basic Sanitation (Superintendencia de Saneamiento Básico – Bolivia)

SWAp

Sector Wide Approach
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Introduction

Introduction

The present report addresses three essential aspects of on-site
sanitation service management in periurban areas: fecal sludge
removal, collection, and disposal.
1.1 Peri-urban Areas
There are a number of deﬁnitions of peri-urban area, but they
share at least two characteristics in common: ﬁrst, these areas
are located on the periphery of cities, and second, they function
as a transition between urban and rural areas. However, the
concept is considerably more complex than that.
In the early 1990s, peri-urban was synonymous with informal
or even illegal settlements, explosive growth, and population
density, as seen in the following passage:
Third World cities are divided into two distinct sectors:
formal and informal, or urban and peri-urban.
Peri-urban and informal sector settlements are also
commonly referred to as squatter settlements, marginal
settlements, shantytowns, urban slums, or illegal
settlements. [They] largely develop outside of government
control and do not follow strictly formal and traditional
urban planning and development processes. … [They]
are characterized by uncertain or illegal land tenure
[and] minimal or no infrastructure …1

Today, however, peri-urban areas are not necessarily associated
with illegal land ownership or high population density.
Latin America’s peri-urban areas are currently experiencing
economic and social processes not seen anywhere else in the
world.

On one hand, they have been impacted by industrialization
in the capital cities and its concentration of businesses

1

and industries which has attracted workers from the
countryside in search of better remuneration. On the
other hand, their character is being shaped by the
interdependence between the people arriving from small
cities and rural areas and those who already live in the
large metropolises, giving rise to the creation of new
identities.
These two processes have turned peri-urban areas into a
heterogeneous environment that now has a mix of both
formal and precarious housing and both middle- and
low-income populations.
According to UN-Habitat (2005), 419 million people
in Latin America and the Caribbean (79 percent of the
region’s total population) live in urban areas. Of these, 29
percent are considered poor or indigent. Figure 1.1 shows
that in Latin America nearly twice as many poor people
live in urban areas as in the countryside (ECLAC 2010).
Given that a sizable portion of this population lives in
peri-urban areas and that public resources are limited,
the challenge of managing on-site sanitation solutions
is considerable.

1.2 On-site Urban and Peri-urban Sanitation
Until not too long ago, the urban sanitation paradigm2
was focused on the extension of mass wastewater collection and treatment services. Although conventional
sewerage systems continue to be preferred by most, the
MBTUEFDBEFIBTTFFOFĊPSUTUPmOEMFTTFYQFOTJWFTPMVUJPOT
to cover the cost of materials and supplies, earthworks,
and installation through shared condominium sewers.

Hogrewe William, Joyce Steven & Perez Eduardo (1993). The Unique Challenges of Improving Peri-urban Sanitation. WASH, Washington D.C, p. 9.
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0OTJUF TBOJUBUJPO JT CBTFE PO B EJĊFSFOU MPHJD *O -BUJO
America, governments are not usually involved; instead,
households are empowered to assume responsibility for the
construction of conventional systems (latrines, septic tanks
or chambers, or absorption wells), or to a lesser extent, ecological systems (bathrooms that don’t require water). The
problem is that many of these projects fail to meet technical
and environmental standards and therefore pose a threat to
the environment and public health.
In other regions, it has been the governments that have
promoted on-site sanitation programs. However, without
the backing of sustainable policies several of these services
have had to close down when their funding was diverted
elsewhere (Trémolet 2010).

Nevertheless, these experiences have raised very valid questions about the future of urban sanitation in Latin America:
t 4IPVMEHPWFSONFOUTTVQQPSUUIFDPOTUSVDUJPOPGPOTJUF
sanitation solutions?
t "SFUIFTFTPMVUJPOTSFBMMZNPSFFDPOPNJDBMUIBODPOventional sewerage systems?
t 8IBUBEEJUJPOBMNFBTVSFTBSFOFFEFEUPFOTVSFUIBU
these solutions are sustainable? Training to learn how to
operate and maintain them? Education about sanitation
and public health?
t 8IBU UZQF PG GJOBODJOH QPMJDZ XPVME CF NPTU
appropriate? Full or partial subsidy? Promotion of
microcredit?

FIGURE 1.1: POOR POPULATION IN LATIN AMERICA AND THE CARIBBEAN, 1980-2007

160.0

146.7

Population in millions

140.0
121.0

120.0
100.0

Rural

80.0

74.8

60.0

62.9

40.0
20.0
10.0
0.0
1980

1990

1997

1999

2002

2005

2006

Years
Source: Adapted from ECLAC 2010.

 6HH$QQH[IRUGHÀQLWLRQVRI WKHFRQFHSWVLPSURYHGXQLPSURYHGDQGRQVLWHVDQLWDWLRQ
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FIGURE 1.2: WASTEWATER RUNOFF IN CAMILO ORTEGA, MANAGUA
Hazards associated with improper disposal of fecal sludge
r &OWJSPONFOUBMDPOUBNJOBUJPODBVTFECZ
-

Overflowing of latrines into backyards and public walkways

-

Contamination of the subsoil and underground aquifers that supply the city’s
water.

r *OGFDUJPVTGPDJPGQBUIPHFOJDCBDUFSJB IFMNJOUI QBSBTJUF FHHT BOEIJHI
concentrations of organic matter.
r 4BMFPGVOUSFBUFEGFDBMTMVEHFGPSBHSJDVMUVSBMQVSQPTFT

A number of experiences have demonstrated the feasibility
of ﬁnancing this kind of on-site sanitation project in urban
areas. Table 1.1 cites a few of them.
Another unresolved and equally crucial issue is the collection
of domestic sludge. One of the main questions is whether the
households themselves should take responsibility or whether
economically sustainable services can be generated that will
take responsibility for its collection and ﬁnal disposal.

A septic chamber or septic tank is a technically feasible option
for primary treatment of wastewater (removal of a percentage of the biochemical oxygen demand and total suspended
solids). Eﬄuent from the chamber or tank can be ﬁltered
through ﬁltration ditches or absorption wells.
There are prefabricated tanks made of various materials that
are easier to install, but they are usually more expensive than
facilities built on site and are therefore less popular with lowincome households.

TABLE 1.1: ON-SITE URBAN SANITATION PROJECTS
Project

Funding mechanisms

Mozambique
Improved Latrines Program
Urban areas
r *NQSPWFEMBUSJOFT
r  QFSTPOT
r UP

r 5FDIOJDBMBTTJTUBODFGPSTBOJUBUJPOQSPNPUJPOBOEUIFFTUBCMJTINFOUPGMPDBM
workshops to build slabs and latrines
r 0VUQVUCBTFETVCTJEJFTUPMPDBMTBOJUBUJPOQSPWJEFSTGPSFBDITMBCPSMBUSJOFTPME
(intended to cover 40% to 60% of hardware costs)
r 1VCMJDGVOETPGUPUBMDPTUPGBEPQUJOHUIFTBOJUBUJPOJNQSPWFNFOU

Senegal
PAQPUD Project
Urban areas
r *NQSPWFEMBUSJOFTBOETFQUJDUBOLT
r  QFSTPOT
r UP VTJOHBOPVUQVUCBTFETDIFNF

r 5FDIOJDBMBTTJTUBODFGPSTBOJUBUJPOQSPNPUJPO JODMVEJOHIZHJFOFQSPNPUJPOBOE
education, community organization, and technical support
r 0VUQVUCBTFEIBSEXBSFTVCTJEJFTUPMPDBMTBOJUBUJPOQSPWJEFSTGPSFBDI
sanitation solution built (to cover about 75% of hardware costs)
r -JNJUFEQMBOTGPSGBDJMJUBUJOHBDDFTTUPDSFEJU
r 1VCMJDGVOETPGUPUBMDPTUPGBEPQUJOHUIFTBOJUBUJPOJNQSPWFNFOU

Vietnam
Sanitation Revolving Fund
Urban areas
t .BJOMZCBUISPPNTBOETFQUJDUBOLT
t  QFSTPOT
t UP

r 5FDIOJDBMBTTJTUBODFTBOJUBUJPOQSPNPUJPOBOEIZHJFOFFEVDBUJPO
r &BTZBDDFTTUPDSFEJUUISPVHITBOJUBUJPOSFWPMWJOHGVOET
r 4VCTJEZUISPVHIDSFEJUDPODFTTJPOT TVCTJEJ[FEJOUFSFTUSBUFT POMPBOTGPS
construction materials
r 1SJWBUFQVCMJDJOWFTUNFOUSBUJP

Source: Trémolet et al. 2010.
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Despite the availability of technically and eco-friendly
options,3 two major drawbacks stand in the way of their mass
adoption: their price, and the fact that the people building
them are not qualified to install them. The latter situation
can lead to a number of problems, including the following:
t The septic tanks can end up storing water and fecal solids
together. If the septic tank does not have at least two
chambers, one larger than the other, the fecal sludge is
not separated out, and therefore it cannot be extracted
later (Tilley et al. 2008).
t The residual water can remain in the septic tank instead
of being discharged to absorption wells and/or ﬁltration
beds.
t The holes in the well ﬁlter can become clogged with
grease, preventing ﬁltration of the residual water. As a
result, the wells overﬂow and households are faced with
the unanticipated cost of cleaning out both the chamber
and the absorption well.
t The size of septic tanks tends correlate with the ﬁnancial capacity of households. Small tanks ﬁll up more
frequently and require a greater investment in maintenance. Large tanks, on the other hand, can collapse if
their structure is weak.

 1DPHO\VHSWLFFKDPEHUVRUWDQNV ZKLFKDOORZWKHHIÁXHQWWREHDEVRUEHGWKURXJKÀOWUDWLRQZHOOV DQGDOWKRXJKWKH\DUHPRUHH[SHQVLYHSUHIDEULFDWHGWDQNV
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Methodology

2.1 Objective
To summarize the ﬁndings from four case studies4 that undertook to describe the current and potential market for fecal
sludge removal, collection, and disposal services in peri-urban
areas. These studies were conducted in four cities located in
countries where coverage with sanitary sewerage service is
below the regional average.
2.2 Study Areas
The present investigation has undertaken to analyze and
compare case studies conducted by the World Bank’s Water
and Sanitation Program in Santa Cruz (Bolivia), Guatemala
City (Guatemala), Managua (Nicaragua), and Tegucigalpa
(Honduras), selected because of both their sanitation proﬁle
and the availability of data.
For their ﬁeld work, these case studies used the following
inclusion criteria: (a) lack of sanitary sewerage services, (b) use
of on-site sanitation, and (c) communities with households
representative of the local peri-urban proﬁle.
The study focused on peri-urban areas because they have
the largest volume of fecal sludge that needs to be collected

and disposed of at appropriate sites, but the on-site solution
can be applied in other parts of a city in a less concentrated
manner.
2.3 Research Tools
This investigation used both qualitative and quantitative
methods. The researchers emphasized the following elements
in the study design and its application:
The strengths and limitations of on-site sanitation in the
peri-urban environment;
t #SPBEFOJOHPGUIFiPOTJUFwDPODFQUUPFYUFOECFZPOE
the construction and installation of infrastructure (including the collection and ﬁnal disposal of the sludge);
t &WBMVBUJPOPGUIFDPTUTBOEUIFBNPVOUBOEGSFRVFODZ
of the household payment for sludge removal compared with the average bill for connection to a sanitary
sewerage system;
t 1PUFOUJBMSFVTFTGPSUIFGFDBMTMVEHF
2.4 Participants
Table 2.1 summarizes the number of participants in each
city,5 broken down by their proﬁle and the instrument used
to collect their contributions.

 7KUHHWKUHHVWXGLHVLQ&HQWUDO$PHULFDQZHUHFRQGXFWHGLQWZRFRPSOHPHQWDU\SKDVHVWKHÀUVWLQ$XJXVWDQG6HSWHPEHUDQGWKHVHFRQGLQ0DUFKDQG-XQH7KH
VWXG\LQ6DQWD&UX]ZDVFDUULHGRXWLQ
5 See Annex 4 for further details.
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TABLE 2.1: PARTICIPANTS IN THE STUDY, BY CITY AND PROFILE
Surveys and focus groups:
end users

Surveys and interviews:
operators

Interviews: strategic
stakeholders

Santa Cruz (Bolivia)

122

10 (out of 40)

36

Guatemala City (Guatemala)

79

5 (out of 27)

47

5FHVDJHBMQB )POEVSBT 

69

3 ( out of 4)

58

Managua (Nicaragua)

84

5 (out of 10)

59

See Annex 2 for further information about the participants
and the research methods used.
2.5 Limitations
The present report covers case studies that were conducted
JOEFQFOEFOUMZ "O FĊPSU IBT CFFO NBEF UP QSFTFOU BOE 
wherever possible, compare the main ﬁndings from these
studies.

 5HSUHVHQWDWLYHVRI VDQLWDWLRQSURYLGHUVDQGWKHJRYHQUPHQWLQFOXGLQJWKH9LFH0LQLVWHUIRU'ULQNLQJ:DWHUDQG%DVLF6DQLWDWLRQWKH0LQLVWU\RI WKH(QYLURQPHQWDQG:DWHU
and the Santa Cruz Departmental Government.
 *XDWHPDOD&LW\0XQLFLSDO:DWHU6XSSO\ (03$*8$ 0LQLVWU\RI (QYLURQPHQWDQG1DWXUDO5HVRXUFHV0LQLVWU\RI 3XEOLF+HDOWKDQG6RFLDO$VVLVWDQFHDQG3UHVLGHQWLDO
Secretariat for Planning and Programming (SEGEPLAN).
 1DWLRQDO$XWRQRPRXV:DWHUDQG6HZHUDJH6HUYLFH 6$1$$ 0LQLVWU\RI WKH(QYLURQPHQWDQG1DWXUDO5HVRXUFHV0LQLVWU\RI +HDOWKWKH7HJXFLJDOSD&LW\*RYHUQPHQWDQG
Pollution Research and Control Center (CESCO).
 1LFDUDJXDQ:DWHUDQG6HZHUDJH6HUYLFH6XSSO\ (1$&$/ 0LQLVWU\RI (QYLURQPHQWDQG1DWXUDO5HVRXUFHV 0$5(1$ 1LFDUDJXDQ:DWHUDQG6HZHUDJH,QVWLWXWH ,1$$ 
0LQLVWU\RI +HDOWK 0,16$ DQGWKH0DQDJXD&LW\*RYHUQPHQW
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III.

Proﬁles of the Study City Countries

Proﬁles of the Study
City Countries

3.1 Social Characteristics
The research was conducted in four Latin American countries
in which the economic and social dynamic is faced with similar
challenges: Bolivia, Guatemala, Honduras and Nicaragua.
Together, the four countries have a total of more than 36 million
inhabitants (WHO/UNICEF JMP 2010). Figure 3.1 shows
that a large percentage of them live on less than two dollars a day.

Another important indicator is mortality in children under
5 years old. While the average child mortality rate for Latin
America is 24 per 1,000 live births, in Bolivia it is 57 per
1,000; in Guatemala, 39; in Honduras, 24; and in Nicaragua,
35 (PAHO 2010).

FIGURE 3.1: POPULATION LIVING ON LESS THAN
US$2.00 A DAY
40%

US$ 2.00 a day

35%

US$ 1.25 a day

30%

3.2 Sanitation
In recent decades, demand in the water and sanitation sector in
Latin America has focused on access to safe drinking water. Consequently, urban coverage in Latin America and the Caribbean
now reaches 97 percent for drinking water11 and 86 percent
for improved sanitation. By contrast, these indexes for rural
areas have only reached 80 percent and 55 percent, respectively
(WHO/UNICEF JMP 2010).

25%
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Honduras

Bolivia

Guatemala

These four countries all have a Human Development Index10
within the range of 0.70 to 0.73, compared with an average of
0.82 for Latin America and the Caribbean (LAC) as a whole
(Figure 3.2). In turn, the per capita GDP in the counties
studied ranges between US$2,570 and US$4,500, compared
with an average of US$10,000 for all of Latin America and the
Caribbean.

Nicaragua

Source: Human Development Report 2009.

Human Development Index

FIGURE 3.2: HUMAN DEVELOPMENT INDEX AND GDP
PER CAPITA (PPP, US$)
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In the countries where the study cities are located, coverage with
sanitary sewerage systems is between 25 percent and 40 percent for
the country as a whole. It is higher for improved latrines and septic
tanks: the average for the four countries is 65 percent in urban
areas and 52 percent in the countryside. Even so, this coverage
is considerably below the average for Latin America as a whole.

US$ 8,000
US$ 6,000
US$ 4,000
US$ 2,000
0
Honduras

Bolivia

Guatemala

Nicaragua

Source: Human Development Report 2009.

Latin America
and the Caribbean

The Figure 3.2 shows a breakdown by country and, further, by
urban versus rural residence. It shows that the largest deﬁcits
are in Bolivia and Nicaragua, where 40 percent of the national
population lacks improved sanitation services. Nevertheless,
UIFDIBMMFOHFGPSUIFTFUXPDPVOUSJFTJTOPUWFSZEJĊFSFOUGSPN
the situation in the other two. In total, there are more than 12
million people who could beneﬁt from a signiﬁcant improvement in sector policies.

 $FRPELQHGPHDVXUHPHQWWKDWUHÁHFWVOHYHORI VFKRROLQJOLIHH[SHFWDQF\DQGKRXVHKROGLQFRPH
 7KLVÀJXUHUHSUHVHQWVLPSURYHGDFFHVVWRVDIHGULQNLQJZDWHU&RYHUDJHDWWKHQHWZRUNOHYHOLVSHUFHQW
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FIGURE 3.3: POPULATION WITH IMPROVED SANITATION
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3.3 Legal Norms Governing Fecal Sludge
Collection
None of the four countries corresponding to the cities studied
has legal norms regulating services for the cleaning of septic
tanks or the collection and ﬁnal disposal of fecal sludge.
However, major changes are foreseen in the near future for
Bolivia and Guatemala.
3.3.1 Bolivia

Bolivia has had a regulatory framework for the management
of drinking water and sanitation since 1997. However, only in
the last two years have the key steps been taken to implement
it properly.
The new water and sanitation authority, Authority for
Oversight and Social Control of Drinking Water and Basic
Sanitation (Autoridad de Fiscalización y Control Social de Agua
Potable y Saneamiento Básico – AAPS) was created in 2009. In
addition to replacing the previous regulatory agency (SISAB),
it has assumed functions in keeping with the country’s new
regulatory model based on social participation.
Administrative Regulatory Resolution 227/2010,12 issued at
the end of 2010, includes the following provisions:

Improved dry
latrines

Nicaragua

Honduras

Guatemala

Bolivia

Nicaragua

Honduras

Guatemala

Bolivia

Nicaragua

Honduras

Guatemala

Bolivia

Nicaragua

Honduras

Guatemala

Bolivia

0%

Improved
sanitation

t /BUVSBMPSMFHBMQFSTPOTXIPQSPWJEFGFDBMTMVEHFSFmoval services using tanker trucks must obtain authorization from AAPS to conduct this activity once they
have met the relevant requirements and followed the
corresponding procedures.
t 5BSJĊTGPSUSFBUJOHGFDBMTMVEHFDPMMFDUFEXJUIUBOLFS
trucks must be approved by the AAPS, which shall give
special attention to the needs of consumers.
t 5IF ESJOLJOH XBUFS BOE TBOJUBUJPO QSPWJEFS NVTU
present a plan for fecal sludge removal that can be
implemented by the service operator.
In addition to regulating the supply of collection services,
the resolution also seeks to prevent a monopoly on drinking
water and sanitation services. However, it still leaves gaps
with respect to important aspects of sludge management and
ﬁnal disposal, including protection of the environment and
industrial safety.
At the departmental level, the governments have the authority
to issue and grant an environmental license, but once it has
been granted, there is no mechanism for monitoring fulﬁllment of the commitments assumed by providers of this type
of service.
In the speciﬁc case of Santa Cruz, the municipal government

 &RQVXOWHGLQ$SULO$YDLODEOHDWKWWSZZZDDSVJREERZSFRQWHQWXSORDGV5$5BSGI  YHULÀHGRQ 
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maintains a registry of providers of fecal sludge collection
and disposal services. However, the category is not listed
separately; these companies are subsumed under a more
general heading.
It is hoped that the gaps in Administrative Regulatory
Resolution 227/2010 that have been mentioned here will
be corrected.

Framework Law on Water. The law regulates the discharge
of wastewater to receiving water bodies, but it does not cover
the collection and disposal of fecal sludge.
The National Autonomous Water Supply and Sewerage
Service (SANAA) has been transferring its responsibilities to
municipalities. Since this process began, the main challenge
has been to get the new municipal enterprises to deliver their
TFSWJDFTFċDJFOUMZ FĊFDUJWFMZ BOETVTUBJOBCMZ

3.3.2 Guatemala

Executive Order 236 issued in 2006 sets allowable limits on
the discharge of wastewater into both receiving water bodies
and sanitary sewerage systems.

For further information on the regulatory norms in
Honduras, see Annex 3.
3.3.4 Nicaragua

13

Chapter VIII of this document contains the provisions
BĊFDUJOH GFDBM TMVEHF 0OF PG JUT DMBVTFT FNQIBTJ[FT UIBU
these services shall be delivered on a free market basis as
long as the following stipulations are met: (a) limits on heavy
metals are observed; (b) sludge is collected in containers and
vehicles that have been outﬁtted to prevent leaks and spills;
and (c) authorization has been granted by the Ministry of
Environment and Natural Resources. It also emphasizes
that the collection companies should take samples and have
them analyzed.
The order prohibits ﬁnal disposal of sludge in the sanitary
sewerage network and in surface and subterranean water
bodies. In addition, it prohibits the use of fecal sludge
as fertilizer for edible produce that is consumed raw or
precooked, unless it has been demonstrated that the sludge
contains no heavy metals and fecal coliforms do not exceed
a maximum of 2,000 CFU/kg.

The legal framework covering the water and sanitation sector
is mainly focused on drinking water supply. Instruments
HPWFSOJOH TBOJUBUJPO IBWF CFFO JTTVFE CZ TFWFSBM EJĊFSFOU
institutions. In the case of fecal sludge, the Ministry of
the Environment and Natural Resources has been drafting
a proposed law on proper sludge management within
the context of environmental management of residential
wastewater.
The text of the proposed legislation focuses on regulating
and promoting the management and reuse of sludge under
a set of sanitary requirements.
*U JT JNQPSUBOU UP FNQIBTJ[F UIF EJĊFSFODF CFUXFFO UIF
instrument in Guatemala, which is intended to encourage
business initiative at the municipal level, and the proposed
law in Nicaragua, which is concerned with the transformation
and utilization of nonhazardous sludge (domestic wastewater).

Perhaps because compliance with the levels speciﬁed is not
required until 2011, the order is still not well known. It
should be fully promoted.

The proposal is supplemented by another draft law proposed
by ENACAL on the use of sanitary sewerage by the plumbing
industry.

For further information on the regulatory norms in
Guatemala, see Annex 3.

In Nicaragua there is considerable optimism regarding the
potential beneﬁts of these two laws for the on-site sanitation
service market.

3.3.3 Honduras

Since the promulgation of Decrees 118-2003 and 180-2003,
the sector has been engaged in the process of decentralizing
its services, which recently gained impetus with the new

For further information on the regulatory norms in
Nicaragua, see Annex 3.

 &RQVXOWHGLQ0D\$YDLODEOHDWKWWSZZZFFDGZVGRFXPHQWRVOHJLVODFLRQ*75SGI  YHULÀHGRQ 
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The four selected cities share in common the fact that they are each key to the development of their countries. Nevertheless,
as it can be seen in Table 4.1 UIFSFBSFTJHOJmDBOUEJĊFSFODFTJOUIFJSESJOLJOHXBUFSBOETBOJUBUJPODPWFSBHF
TABLE 4.1: AND SANITARY SANITATION COVERAGE IN SELECTED CITIES
City and
environs

Population of
metropolitan area
(thousands)

Drinking
water
coverage

Sanitary
sewerage
coverage

Comments

Santa Cruz,
BOLIVIA

1,700

95.0%

39.6%

13 cooperatives provide drinking water services.
SAGUAPAC is the only provider of sewerage
services, although 3 cooperatives are in the
process of building sewerage systems.

Guatemala City,
GUATEMALA

2,700

90.0%

87.0%

&.1"(6"DPWFSTPGUIFNFUSPQPMJUBOBSFB
other private operators (including Agua Mariscal)
cover the rest.

Tegucigalpa,
HONDURAS

1,300

80.0%

70.0%

SANAA is the national enterprise that covers the
DJUZPG5FHVDJHBMQB BNPOHPUIFST

Managua,
NICARAGUA

2,000

84.0%

39.0%

&/"$"-JTUIFOBUJPOBMFOUFSQSJTFUIBUDPWFST
the country’s cities.

Sources: Own preparation, based on consultation with AAPS for Bolivia; Guatemala City local government and EMPAGUA for Guatemala; SANAA and ERSAPS for Tegucigalpa,
Honduras; and ENACAL and World Bank - WSP publications in the case of Nicaragua.

In the peri-urban areas of the selected cities, it is quite
common to see on-site sanitation systems such as latrines
and toilets with no drainage. It is even more common to ﬁnd
septic chambers, both with and without absorption wells.
In general, in the peri-urban areas that have on-site sanitation
TZTUFNTUIFSFIBTCFFOOPTZTUFNBUJDFĊPSUUPEFWFMPQTFSWJDFT
to maintain them or remove excreta and fecal sludge.
As a result, fecal sludge and excreta from sanitation systems
tend to exceed the capacity of on-site sanitary facilities
and spill into roads, ditches, gulleys, and ravines near the
collection point.

4.1 Santa Cruz
Located in eastern Bolivia at an average altitude of 416 m
above sea level, Santa Cruz is one of the country’s earliest
urban settlements. In 1950 it had only 41,500 inhabitants,
but by 2001 it had passed the one million mark.14
The city of Santa Cruz extends over an area measuring
386km². A report by the Inter-American Development Bank
(2009) described it as follows:
Urban sprawl that has outstripped the capacity of
basic services, large areas of vacant land, productive

 $FFRUGLQJWRWKH1DWLRQDO3RSXODWLRQDQG+RXVLQJ&HQVXV6DQWD&UX]KDG·LQKDELWDQWV
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activity performed without standards or oversight in
almost all parts of the city, precarious living conditions for the low-income population, and the warm,
humid climate, combined with the population’s lack of
awareness and education, are the main factors behind
the marked and growing degradation of the Santa
Cruz environment, which poses a constant threat to
its population (p.15).

In Santa Cruz, the area’s drinking water and sanitary sewerage
services are provided by 13 cooperatives. As it can be seen in the
following table, most of them provide drinking water services.
The SAGUAPAC cooperative covers 64 percent of the 386
km2 that constitute the metropolitan area of Santa Cruz. In
its coverage area, as of 2008, SAGUAPAC provided drinking
water to 99 percent of the population and sanitary sewerage
connections to 58 percent (World Bank - WSP, 2008). It is
estimated that the latter ﬁgure has now risen to 65 percent.

TABLE 4.2: WATER AND SANITATION COVERAGE, SANTA CRUZ METROPOLITAN AREA
Nº

Area

Municipality in the
Metropolitan Area

Company

Population of
service area
(2007)

Coverage (%)
Drinking
Water

Sanitary
sewerage
system

1

&M#BKÎP

Municipio Santa Cruz

$041"*-

67,472

92.3%

0.0%

2

Los Chacos

Municipio Santa Cruz

COSCHAL

17,064

79.0%

0.0%

3

1BNQBEFMB*TMB

Municipio Santa Cruz

$001"11*

54,587

89.0%

0.0%

4

Limoncito

Municipio Santa Cruz

$001-*.

7,638

88.1%

0.0%

5

Plan 3,000

Municipio Santa Cruz

COOPLAN

147,423

78.2%

0.0%

6

Villa 1° de Mayo

Municipio Santa Cruz

COOPAGUAS

114,898

90.3%

0.0%

7

Km 4 al norte

Municipio Santa Cruz

COSPHUL

15,465

96.9%

0.0%

8

Santa Cruz

Municipio Santa Cruz

SAGUAPAC

999,582

100.0%

58.0%

1’424,129

95.8%

40.7%

SUBTOTAL
9

:BQBDBOÎ

.VOJDJQJP:BQBDBOÎ

Coop.
Yapacani

87,956

76.0%

0.0%

10

Cotoca

Municipio Cotoca

COSAP

20,862

71.0%

5.0%

11

&M5PSOP

.VOJDJQJP&M5PSOP

4&"1"4

23,305

97.7%

51.6%

12

La Guardia

Municipio La Guardia

Coop. La
Guardia

34,798

88.0%

7.0%

13

Mineros

Municipio Mineros

$04.*/

66,582

97.5%

0.0%

1’657,632

94.39%

35.91%

TOTAL
Source: AAPS 2009.

21

Living without Sanitary Sewers in Latin America

Proﬁles of the Cities Studied

Because of the sewerage network’s low level of coverage, the
unserved population has been adopting alternative technologies for the disposal of excreta. In most cases they have
opted for on-site sanitation units (Figure 4.1)—in other
words, individual household or multifamily latrines or septic
tanks—with the latter typically connected to absorption wells
or ﬁltration beds.
FIGURE 4.1: LATRINE ON THE OUTSKIRTS OF
SANTA CRUZ

now the urban center with the largest population in Central
America.
In 1981, the population density in Guatemala City was 41
persons per hectare. By the year 2000 it was already 55 per
hectare, and it is estimated to reach 59 per hectare by 2020.
However, proper urban planning has not kept pace with this
population growth.
Unlike other Central American countries that have at least
two major cities, the only development pole in Guatemala
is its capital. Its high concentration of institutions, service
industry activities, telecommunications, and transportation facilities, among other key sectors of the national
economy, continues to make it a magnet for migrants.
Shantytowns began to emerge after the challenge of earthquakes in 1917, 1918, and 1976, in the wake of which the
city was unable to fully recover and rebuild.
According to data from the Guatemala City municipal government, in 2003 there were a total of 175 shantytowns that
were home to 47,650 families, or an estimated population
of 200,000.

With regard to the maintenance of on-site sanitation, the
work of cleaning septic chambers and collecting fecal sludge
began 50 years ago. At that time, the city was starting to shift
from cesspits to pour-ﬂush latrines or septic tanks with or
without absorption wells.
At around the same time, small services appeared on the
TDFOFBOECFHBOUPPĊFSTFQUJDUBOLDMFBOJOHTFSWJDFTBOE
collection and ﬁnal disposal of fecal sludge. In the beginning
there were only ﬁve such enterprises, but in the 1980’s the
number of competitors began to grow. There are now 40
companies doing this work, although not all of them are
formally established.
4.2 Guatemala City
Located 1,600m above sea level in a valley in south-central
Guatemala, the capital city has grown to the point that it is
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EMPAGUA provides drinking water and sanitation services
to the Guatemala City metropolitan area and its coverage is
high; even on the outskirts, sewerage services reach 87 percent
of the population.

4.3 Tegucigalpa
Founded in colonial times, the capital of Honduras is located
in the center of the country at an altitude of 990 m above
sea level.
The most important economic activities in the country’s political and economic hub are in the tertiary sector (commerce
and services), textiles, sugarcane, and tobacco.
Like most Central American capitals, Tegucigalpa has seen
rapid growth in the last 40 years. Its urban area has expanded
from 2,360 ha in 1975 to 6,020 ha in 1987, and again to
8,360 ha in the year 2000.
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Its population has increased at a similar rate. It 1975 it had
only 317,000 inhabitants; by 2000 that number had grown
to 830,000 (Angel 2004).

FIGURE 4.2: LATRINE IN MARY FLAKES COLONIA,
TEGUCIGALPA

These two growth trends have led to aggressive disputes over
land ownership:
In the absence of effective property rights, physical
occupation or use becomes an important element in
forcing legal or de facto resolution to land tenure.
Therefore, available, fallow land at the margins of
Tegucigalpa and its surroundings, as well as large
tracts of communally held land in rural areas, are
susceptible to contested land tenure, causing potential
obstruction and delays in real estate development.
(Pearce Oroz 2001:6)
It is estimated that 1’300,000 people currently live in the Tegucigalpa metropolitan area. Of its 800 barrios and colonias,
about 300 are located in peri-urban areas (Diaz et al. 2008).
If the current trend continues, the city’s population will
have doubled by 2031. This new population will require an
additional 10,000 ha. Both of these estimated ﬁgures would
pose serious problems for the supply of drinking water and
sanitation services (Angel 2004).
In Tegucigalpa, 80.7 percent of all dwellings have access to
the sanitary sewerage system. In terms of ranking of sanitation
solutions, latrines are in second place, used by 12.6 percent
of households. In third place are on-site hydraulic systems,
used by 3.6 percent and, ﬁnally, 2.8 percent of the homes that
have no sanitary facilities at all (World Bank - WSP, 2008:16).

The city was battered by earthquakes in 1931 and 1972,
which is why urban development in the capital has focused on
building new streets and barrios on the periphery of the old
city. Also on the periphery, Asososca Lagoon is notable both
for its size and because it is the main source of drinking water.
In Managua, the low-income barrios tend to be located
either in the center or on the outskirts of the city (World
Bank - WSP, 2008a). Several of them have community development committees and access to health and education
centers. However, the average income for a large proportion
of the households in these areas is about US$210.00 a month
(C$4,460) (World Bank -WSP, 2008b). The sewerage system
covers about 40 percent of the metropolitan area. The rest of
the people rely on simple latrines or septic tanks or chambers,
or else they have no sanitary facilities at all.

4.4 Managua
The capital of Nicaragua is located on terrain that ranges from
48m to 600m above sea level. The city has a population of
1,3 million, and its entire metropolitan area has 2.0 million.
In the seven districts that make up the metropolitan area,
there are approximately 350 shantytowns (World Bank WSP, 2008b).
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A recent World Bank study (World Bank - WSP, 2008b)
analyzed the results of a household sampling survey in periurban areas and found that 50 percent of the households
were connected to the sanitary sewerage network, 21 percent
discharged their sewage into septic tanks, and 23 percent used
ordinary latrines. Of this last group, a large majority of the
households had inadequate latrines or no sanitary facilities.
FIGURE 4.3: MANAGUA: LATRINES IN PERI-URBAN AREAS
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The study also evaluated the hygienic conditions of the
latrines and found feces in 42 percent of them and urine
in 37 percent of them. Based on the indicators that have
been cited, the study concluded that the peri-urban barrios have conditions that are even more precarious than
those in the country’s rural communities and other small
localities.
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Collection and Disposal
of Household Sludge

Latrine construction alone is not sufficient to banish
the fecal threat: latrine and septic or interceptor tank
contents, the so-called fecal sludges, have to be disposed
of and treated in an adequate manner to safeguard
public health and the environment. One truck dumping sludge indiscriminately is equivalent to the open
defecation of 5,000 people!
—The Dakar Declaration: Towards an Improved
Fecal Sludge Management
The previous chapters conﬁrm how vital it is to design and
implement on-site sanitation systems from a holistic perspective. For environmental, economic, and social reasons,
proper collection and disposal of domestic sludge is crucial.

t $PTUPGJOWFTUJOHJOUIFMBUSJOF TFQUJDUBOL PSPUIFS
on-site sanitation option chosen (dry bathrooms,
among others)
t $PTUPGNBJOUBJOJOHUIFJOGSBTUSVDUVSF
t 'SFRVFODZ PG TMVEHF SFNPWBM  DPMMFDUJPO  BOE mOBM
disposal
t 2VBMJUZPGUIFTFSWJDFTQSPWJEFE
t 3FHVMBUJPOPGDPMMFDUJPOBOEEJTQPTBMTFSWJDFT
t 'BNJMZIFBMUITUBUVT
t %FHSFF PG SFTQPOTJCJMJUZ GPS IPVTFIPME TBOJUBUJPO
assumed by the family
t 4JUFT GPS mOBM EJTQPTBM PG UIF GFDBM TMVEHF BOE XBTtewater that has been collected

5.1.1 Quality of Services

Collection of fecal sludge is essential both for conventional
on-site sanitation systems (pit latrines and the like) and for
ecological systems (dry latrines and dry bathrooms). Even
UIPVHI UIF MBUUFS TPMVUJPOT PĊFS UIF PQQPSUVOJUZ UP SFVTF
the sludge, most households with on-site systems use the
conventional types.
The present study focuses on peri-urban areas because this
is the setting that has the largest volume of fecal sludge that
needs to be collected and disposed of at appropriate locations.
5.1 User Perceptions of On-site Sanitation
Services
Conventional sewerage networks and condominium sewers
are commonly regarded as deﬁnitive solutions, whereas onsite sanitation is seen as a temporary solution.
Unless this perception changes, the coverage and quality of
fecal sludge collection services will not improve. What is
needed is better education and training, as well as standards
in the following areas:
t 2VBMJUZBOEEVSBCJMJUZPGUIFTBOJUBUJPOPQUJPODIPTFO

Based on the surveys administered to users of fecal sludge
collection services and information gathered from the companies working in this area, it was conﬁrmed that the quality of
the services tended to be directly proportional to the fees paid.
For example, the following Table 5.1 the degree of user
satisfaction with the services received in Santa Cruz.

TABLE 5.1: ASSESSMENT OF THE SERVICES
Criteria

Percentage of users

Reasonable price

36%

High-quality work

36%

Polite treatment of customer

88%

Adherence to schedule

15%

New, good-quality equipment

33%

Monitoring of services

100%

Much difference between the
collection companies

16%

Source: Summary of 122 user surveys in Santa Cruz.
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Another aspect of service quality taken into account in
these studies was the acceptability of latrines or septic tanks
located near the homes of the interviewees. The Figure 5.1
ﬁgure summarizes their opinions regarding the presence of
disagreeable odors and also their knowledge about the risks
associated with wastewater.
FIGURE 5.1: RESULTS OF THE PERCEPTION SURVEY
Interviewee responses
100%
80%

The largest gap between the cities is seen under the heading
of dissatisfaction with the presence of disagreeable odors,
which was high in Santa Cruz and very low in Managua.
ɨJTEJĊFSFODFJTQSPCBCMZEVFUPEFTJHOBOEDPOTUSVDUJPO
standards – for example, regarding ventilation.
In addition, 97 percent of the users surveyed in Santa Cruz
said that they constantly see insects, even in the winter. At
the same time, 53 percent indicated that household members
GSFRVFOUMZ TVĊFS GSPN HBTUSPJOUFTUJOBM JMMOFTTFT "MTP  
percent stated that children often walk around areas near
feces and wastewater.

60%

Table 5.2 summarizes the interviewees’ interest in having
fecal sludge collection services.

40%
20%
0%

5.1.2 Frequency of Collection
Has noticed
unpleasant
odors

Santa Cruz

Knows that
sewage poses
health risks

Guatemala City

Tegucigalpa

Has received
some kind of
health education
Managua

Source: Summary of 354 user surveys in Santa Cruz, Guatemala City, Tegucigalpa
and Managua.

The frequency of collection depends on the storage capacity
of the latrine. In the case of septic tanks, it depends on how
well they have been built. If the feces do not separate from
the wastewater, the tank ﬁlls up more rapidly and will need
to be cleaned more often.

TABLE 5.2: INTEREST IN HAVING COLLECTION SERVICES15
Sludge collection and disposal services
City

Interested in having
collection service

No interest/ cannot have
service

Undecided

Santa Cruz (*)

50.0%

42.1%

7.9%

Guatemala City

46.0%

7.0%

47.0%

5FHVDJHBMQB

40.0%

0.0%

60.0%

Managua

73.0%

27.0%

0.0%

15 In Santa Cruz, most of the interviewees who did not use sludge collection services expressed interest in having them. However, it should be kept in mind that some of them
had only a simple (pit) latrine. For those who were undecided, this would be an impediment to having the services. Finally, most of them cited the cost as a limiting factor.
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In addition, the frequency of collection is also dependent
on the experience of the users. A number of representatives
from the collection companies said that new users wait until
the tank overﬂows to call them. On the other hand, more
experienced users have learned that collection is related to
the size of the tank. It was reported that some of these users
keep a record of past collection dates so that they can ﬁgure
out when the next one is due.
The Table 5.3 and Figure 5.2 show that Santa Cruz was the
participating city that reported the longest time between fecal
sludge collection dates. However, 63 percent of all participants reported a collection frequency of 12 to 24 months.
TABLE 5.3: REPORTED FREQUENCY OF SLUDGE COLLECTION
Frequency of collection (months) per household

Frequency

Santa
Cruz

Guatemala
City

Tegucigalpa

Managua

21 months

18 months

14 months

11 months

FIGURE 5.2: FREQUENCY OF FECAL SLUDGE
COLLECTION IN SANTA CRUZ
22%

6%

9%
Every 3 months
Every 6 months
Every 12 months
Every 24 months
Every 36 months

41%

22%

Source: Summary of 354 user surveys in Santa Cruz, Guatemala City, Tegucigalpa
and Managua.

5.2 The Supply: Collection Companies
Most of the company representatives who were interviewed said
that increasing their installed capacity was not a priority because
they believed that the market was saturated. However, this position
may well be just reactive, because they do not have information
about the potential market, nor is there information or the means
with which to increase the demand. It is still an undeﬁned market
in which the service providers could identify opportunities to
innovate and expand their coverage.
#BTFEPOUIFTFJOUFSWJFXT UIFGBDUPSTUIBUBĊFDUGFDBMTMVEHF
removal services are summarized below.

TABLE 5.4: FACTORS THAT AFFECT OPERATIONS
COMPETITION

r 5IFJOEVTUSZJTJOJUTFBSMZTUBHFTBOEUIFSFJTMJUUMFDPNQFUJUJPO
r 5IFSFBSFOPFOUSBODFCBSSJFSTPGBUFDIOJDBM FDPOPNJD PSSFHVMBUPSZOBUVSFUIBUXPVMEJNQFEFUIF
participation of other companies.
r 5IFSFJTOPDPOUSPMPWFSEJTDIBSHJOHBUVOBVUIPSJ[FETJUFT

TRANSPORTATION
COSTS

r 5IFDPTUPGEFMJWFSJOHUIFTFSWJDFJTIJHI
r %FNBOEGPSUIFTFSWJDFTJTXJEFMZEJTQFSTFE SFRVJSJOHNPSFUSJQTUPQJDLVQBOEIBVMUIFTMVEHF
r &BDITFSWJDFSFRVJSFTJOEJWJEVBMJ[FEBUUFOUJPO XIJDIJODSFBTFTUIFOVNCFSPGUSJQTUPUIFàOBMEJTDIBSHF
point.

INSTITUTIONAL
REGULATIONS

r 5IFSFBSFOPQFOBMUJFTGPSGBJMJOHUPNFFUTBOJUBUJPOTUBOEBSETBUUIFEPNFTUJDMFWFM
r 5IFSFJTMJUUMFDPOUSPMPWFSUIFDPNQBOJFTDPNNFSDJBMBOEJOEVTUSJBMBDUJWJUJFT
r 5IFGPSNBMSFRVJSFNFOUTGPSQFSNJTTJPOUPPQFSBUFWBSZEFQFOEJOHPOUIFDJUZ
r 5IFJOTUJUVUJPOBMGSBNFXPSLGPSUIFTBOJUBUJPOTFDUPS FTQFDJBMMZUIFNBOBHFNFOUPGGFDBMTMVEHF JT
limited or nonexistent.

TREATMENT OF
EFFLUENT

r *OTPNFDBTFTUIFDPNQBOJFTPQFSBUFVOEFSUIFBFHJTPGUIFQSPWJEFSTPGESJOLJOHXBUFSBOETBOJUBUJPO
TFSWJDFT*GUIFSFBSFOPUSFBUNFOUQMBOUT UIFTMVEHFJTEVNQFEBUTBOJUBSZMBOEàMMTPSFWFOJOUIFPQFOBJS
r 5IFSFJTOPDMFBSMZEFàOFEQPMJDZGPSQSPNPUJOHUIFEFWFMPQNFOUPGEFDFOUSBMJ[FEUSFBUNFOUTPMVUJPOT
that the companies could explore.
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5.2.1 Legal Nature of the Companies

In the four cities, most of the sludge collection companies
focus on household services. However, in Guatemala City
UIFSFBSFUXPDPNQBOJFTUIBUIBWFEJWFSTJmFEBOEBSFPĊFSJOH
a broader portfolio of services.
In Santa Cruz, eight of the 10 companies interviewed said
that they only collect domestic sludge. The two others are
more diversiﬁed: one collects fecal sludge from oil ﬁeld camps
XJUIJOUIF%FQBSUNFOUPG4BOUB$SV[ BOEUIFPUIFSPĊFST
irrigation services for sports ﬁelds in one of the peri-urban
areas.
In the Central American cities, the companies were originally
established for other types of business. It was the demand
that prompted them to develop sludge removal, collection,
transportation, and disposal services for the domestic market and, to a lesser extent, treatment plant services in the
industrial sector.
These companies share the following characteristics in
common:
t ɨFZIBWFNPSFUIBOmWFBOEGFXFSUIBOFNQMPZFFT
and are therefore considered micro or small businesses.
t ɨFZLFFQBDDPVOUJOHSFDPSET
t ɨFZIBWFBQSJDFCBTFENBSLFUTUSBUFHZ
t ɨFZIBWFMJNJUFEBDDFTTUPJOGPSNBUJPO
t ɨFJSNBOBHFSTEPOPUIBWFUSBJOJOHJONBOBHFNFOU
or business development.
All the Central American countries interviewed are legally
established—i.e., registered with the local city government.
They pay taxes and have been granted a license to operate.
ɨFTJUVBUJPOJO#PMJWJBJTRVJUFEJĊFSFOUɨFTVSWFZXPVME
suggest that 40 percent of the companies working in this area
BSFOPUMFHBMMZFTUBCMJTIFEVOEFSUIFSFHVMBUJPOTJOFĊFDU16
They therefore have restricted access to credit and cannot
belong to such groups as the Association of Sludge Removal
and Transportation Enterprises (ADELTAR), which have
been advocating for their corporate entitlements since the
late 1990s.

*O (VBUFNBMB $JUZ  B UPUBM PG  DPNQBOJFT PĊFS TFQUJD
UBOLTMVEHFDMFBOVQTFSWJDFT4PNFPGUIFNBMTPPĊFSPUIFS
services, including maintenance, design, and operation of
wastewater treatment plants.
Although they got their start in business renting portable
sanitary facilities, the demand prompted them to start
providing fecal sludge removal services. Their technology
continues to be relatively basic, mainly involving the use of
truck-mounted tanks and pumps.
In the case of Tegucigalpa, the national provider of drinking
water and sanitation services (SANAA) competes with two
private companies in the fecal sludge removal business.
These three companies focus on industrial, commercial, and
middle- and upper-income residential customers. Peri-urban
communities are not accustomed to requesting this type of
service.
In Managua, the companies that provide septic tank and
cesspool sludge removal services were originally in the business of plumbing and selling water from trucks.
Subsequently, in response to the demand created by sectors
of the population without access to the sanitary sewerage
system, these companies began to engage in the removal,
transportation, and ﬁnal disposal of sludge from septic
tanks, latrines, cesspools, and treatment plants in the industrial sector, which was also requesting sludge management
services. Of the ﬁve companies interviewed, two are small
family businesses.
5.2.2 Years in Business and Capitalization

In most of the cities, fecal sludge collection services have
already existed for a couple of decades. The collection companies in Santa Cruz, for example have been in business for
six to 29 years, and the overall average is 12 years.
The picture is similar in Guatemala City and Managua. In
Guatemala City, the companies have been operating from
four to 24 years. In Managua, they have been in business the
longest: from 10 to 45 years.

 ,Q%ROLYLDUHJXODWLRQVUHTXLUHVHYHUDOUHJLVWUDWLRQVWHSVLQRUGHUWRHVWDEOLVKDVROHSURSULHWRUVKLSLQFOXGLQJUHJLVWUDWLRQZLWK)XQGHPSUHVDFRPSDQ\WKHQDWLRQDOLQFRPHWD[
service (SIN), and the Pension Fund Administrators (AFP).
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With regard to the capitalization of these companies, the ﬁrms
in Santa Cruz have been valued at between US$18,000 and
US$210,000, including equipment, machinery, and oﬃces.
Information is not available regarding the monetary value of
the companies in the Central American cities. However, the
data in Annex 4 suggest that the range is equally broad.
5.3 Financing
Four of the 10 companies in Santa Cruz have had or have
access to credit from the ﬁnancial sector, either commercial
banks, ﬁnancial funds, or microlending institutions. The
last-mentioned are preferred because loan processing is less
complicated and fewer documents are required. However, the
interest rate is higher than with commercial banks.
Their limited access to credit is due to several factors: the
informal status of the business, high interest rates, and the
many requirements that have to be met. A number of company owners borrow from relatives or even representatives
of their immigrant communities.
In the three Central American cities, on the other hand, the
companies tend to be legally recognized and they therefore
have more options for getting credit.

5.4 Institutional Relations
5.4.1 Drinking Water and Sanitation Providers

One of the two water and sanitation providers studied was
SAGUAPAC in Santa Cruz. This cooperative receives and
treats sludge from 25 sludge collection services (10,000 m3/
month). It charges one price for Class A companies and
another price for Class B companies, as shown in Table 5.5.
Together, these companies generate an annual income of
slightly more than US$21,000.
Classiﬁcation of companies according to SAGUAPAC:
Class A companies:*OEVTUSJFTXJUIQSPEVDUJPOTQSPDFTTFTUIBU
do not include water.
Class B companies:*OEVTUSJFTXJUIQBSUJBMXFUQSPDFTTFT VTJOH
chemicals in small scale).
Class C companies: *OEVTUSJFT XJUI IJHI XBUFS BOE DIFNJDBM
processes (tanneries, milk industries, etc.)

The other water and sanitation service cooperatives in the
metropolitan area of Santa Cruz do not have treatment plants.
This may be due in part to the fact that no records are kept
of on-site sanitary facilities.
However, several of these cooperatives have been seeking
government support in the form of subsidies for investments in sewerage systems. Everything would seem to
indicate that in the near future at least some of these
cooperatives will be able to discharge at the SAGUAPAC
treatment plants.
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TABLE 5.5: SANTA CRUZ: VOLUME OF SLUDGE AND PRICE CHARGED BY COLLECTION COMPANIES
Monthly volume of
sludge (m3)

Fee
(US$/m3)

Monthly total
(US$)

Annual
total (US$)

1

268.80

0.15

40.32

483.84

2

0.00

0.15

0.00

0.00

3

14.14

0.15

2.12

25.45

4

2,660.05

0.15

399.01

4,788.10

5

821.79

0.15

123.27

1,479.22

5

585.60

0.15

87.84

1,054.08

6

167.62

0.15

25.14

301.72

7

324.75

0.15

48.71

584.55

8

360.60

0.15

54.09

649.08

9

1,037.07

0.15

155.56

1,866.72

10

1,259.10

0.15

188.86

2,266.37

11

21.79

0.15

3.27

39.22

12

877.70

0.15

131.65

1,579.86

13

120.28

0.15

18.04

216.50

14

7.42

0.15

1.11

13.36

15

70.07

0.15

10.51

126.12

16

180.64

0.15

27.10

325.15

17

393.92

0.15

59.09

709.05

1,375.70

16,508.40

Collection
company
CLASS A

TOTAL CLASS A

9,171.33

CLASS B
18

255.0

0.52

132.60

1,591.20

19

0.0

0.52

0.00

0.00

20

303.8

0.52

157.98

1,895.71

21

202.4

0.52

105.25

1,262.98

22

0.0

0.52

0.00

0.00

23

0.0

0.52

0.00

0.00

24

0.0

0.52

0.00

0.00

25

18.0

0.52

9.36

112.32

779.20

405.18

4,862.21w

9,950.53

1,780.88

21,370.60

TOTAL CLASS B
TOTAL A + B

Source: SAGUAPAC, extrapolated from monthly records for 26-09-2009 to 25-10-2009.
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The other provider studied was in Managua. Six of the 10
known collection companies discharge their fecal sludge at
the wastewater treatment plant. Nicaragua’s national drinking water and sanitation enterprise, ENACAL, charges
them US$0.30/m3. The collection companies generate a
monthly sludge volume of 863.51m3 and fees amounting to
US$3,165.16 (ENACAL 2011). These ﬁgures suggest that
the plant’s capacity for the treatment of sludge is probably
greater than what it receives.17
In Guatemala City and Tegucigalpa, fecal sludge is discharged
into sanitary landﬁlls, although it is known that some of the
companies dump sludge at unauthorized sites, such as sewage
chambers in the sewerage system.
Generally speaking, the drinking water and sanitation providers in the cities studied do not keep a record of on-site
sanitary facilities (number of latrines and similar facilities).
Nor do they keep up-to-date information on services that
clean septic tanks or collect and dispose of fecal sludge.
To a large extent, both these situations are due to the lack
of legal norms (except in Bolivia) that specify the duties of
the drinking water and sanitation providers with regard to
the management and disposal of domestic fecal sludge from
on-site facilities.
5.4.2 Role of National and Local Governments

The Ministries of Environment in Bolivia, Guatemala,
Honduras, and Nicaragua are responsible for establishing

legal norms for the management and protection of natural
resources.
Because of limited human and ﬁnancial resources, enforcement of these norms depends on third-party complaints. The
lack of resources also precludes the implementation of better
policies and programs for reuse of the sludge.
Local governments do not play a very active role in managing
the collection and disposal of fecal sludge. For example, the
Santa Cruz Municipal Government does not get involved
in the control, monitoring, or regulation of fecal sludge collection and disposal services. Its role is limited to granting a
business operating license for tax purposes. For this reason, it
is hoped that the new legislation that came out at the end of
2010 will improve control over registration and fulﬁllment
of requirements.
In Guatemala City, Tegucigalpa, and Managua, the local
governments register the companies and recognize them
as formal businesses. In addition, the companies pay taxes
and they can have operating licenses. However, they are not
speciﬁcally certiﬁed for the management of hazardous solid
waste or special waste.
There is opportunity for local governments to participate
more actively in promoting on-site hygiene solutions, providing technical assistance to users, and balancing the supply
and demand.

 ,QRQH\HDUWKHKXPDQERG\SURGXFHV/RI XULQHSOXV/RI IHFHVQRWLQFOXGLQJÁXVKZDWHU7KXVDKRXVHKROGRI ÀYHSHUVRQVZLOOGLVFKDUDJHDQDYHUDJHRI PRI 
H[FUHWDDQQXDOO\ XULQHDQGIHFHV WRZKLFKWKHYROXPHRI JUD\ZDWHUKDVWREHDGGHG6RXUFH(VUH\6WHYHQ$HWDO(FRORJLFDO6DQLWDWLRQ6WRFNKROP6,'$

31

Living without Sanitary Sewers in Latin America

VI.

Characteristics of the Market

Characteristics
of the Market

6.1 Marketing Mix
6.1.1 Product
6.1.1.1 Collection

Septic tanks and dry and conventional latrines are cleaned by
suctioning the fecal sludge from the on-site facilities.
The next step in the process is to transfer the fecal sludge in
hermetically sealed tanks, which are then emptied into the
sanitary sewerage system or at wastewater treatment plants.
The storage capacity of the tanker trucks that transport the
sludge ranges from 2.5m3 to 10m3. In theory, a typical trip
would consist of starting out from company’s site, traveling
to the various collection points, and discharging the sludge
at an authorized site. In practice, however, the collection

companies are not properly monitored, and they often dump
the sludge in clandestine locations.
The sludge trucks (Figure 6.1) may be custom-built by
specialized manufacturers, or they may be fuel tankers that
have been retroﬁtted for the purpose. In the latter case, a
vacuum pump (2 hp to 20 hp) is added. The suction and
EJTDIBSHFIPTFT wUPwJOEJBNFUFS BSFNBEFPGnFYJCMF
corrugated polyvinyl chloride (PVC).
The system is usually operated by a driver and a pump
operator, although one person can perform both functions.
A point worth mentioning is that depreciation of these
vehicles is rarely considered and they are not properly
maintained. This situation poses a serious ongoing hazard.

FIGURE 6.1: SANTA CRUZ: TANKER TRUCKS FOR SLUDGE COLLECTION
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6.1.1.2 Excreta Disposal

As it was mentioned earlier, 60 percent of the sludge collected
in the peri-urban areas of Santa Cruz (approximately 10,000
m3/month) is taken to the SAGUAPAC stabilization ponds.
There it goes through anaerobic and facultative treatment
and, ﬁnally, maturation.

The six most well-known collection companies in Managua
discharge10,000m3 of sludge at the treatment plant each year.
In this case, the treatment consists of the following steps:
thickening, digestion, pressing, and drying in sheds. Once
it is dried, it can be used in agriculture.

The destination of what is left is unknown. According to
representatives of the Santa Cruz municipal government, it
is believed to end up on vacant land (in peri-urban areas)
and in crop ﬁelds (in rural areas).

The characteristics of the sludge collection and disposal
services are summarized in Table 6.1.

TABLE 6.1: CHARACTERISTICS OF THE SLUDGE COLLECTION AND DISPOSAL SERVICES
Characteristics

Companies in
Santa Cruz, BOLIVIA

Companies in
Guatemala City,
GUATEMALA

Companies in
Tegucigalpa,
HONDURAS

Companies in
Managua,
NICARAGUA

40

27

4

10

Number of collection
companies
Type of enterprise

Years in business

Family-owned or sole
proprietorship

'BNJMZPXOFEPOF
company is international

Water & sanitation provider
(SANAA) and family-owned

5ISFFBSFXFMM
established private
firms, the rest are
family-owned

75% over 10 yrs

15 yrs average

10 yrs average

24 yrs average

Formally registered companies

25

27

3

5

Informal companies

15

0

1

5

Some offer maintenance,
design, and operation
of wastewater treatment
plants

SANAA provides drinking
W&S services to most of
UIFDPVOUSZ*UJTDVSSFOUMZ
undergoing decentralization.
*UDPMMFDUTTMVEHFGSPN
industries, businesses, and
population in areas without
sewerage connections

1MVNCJOHTFSWJDFTPOF
company also rents
portable toilets and
designs, builds, and
operates wastewater
treatment plants

Activities they engage in

Mainly septic tank
cleaning, sludge
DPMMFDUJPOBOEEJTQPTBM
one company also
collects sludge from oil
fields

Companies that discharge at
treatment plants

24

Environmental license

NO
Receives more than 60%
of sludge generated in
peri-urban areas, treated
like other domestic
sludge

Role of drinking water and
sanitation provider

*OTUFBEPGEJTDIBSHFE 
it is deposited in
landfillsides

N/A

6

:&4

:&4

:&4

Supervises to ensure that
sludge is not discharged
into the sewerage system
or wastewater treatment
plant

SANAA (the national water &
sanitation provider) is one of
the 3 companies responsible
for sludge collection

Receives more
than 50% of sludge
generated in peri-urban
areas, which is treated
like other domestic
sludge

Source: Field studies conducted in the four cities in 2010.
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6.1.2 Price

The collection companies operate by request in various
peri-urban areas. In other words, unlike a water truck that
distributes water to those who need it, these trucks don’t go
out unless they are called. Although the price is unregulated,
DPNQFUJUJPOJTCBTFEQSFDJTFMZPOPĊFSJOHUIFMPXFTUQSJDF 
often to the detriment of service quality.
The number of companies in Santa Cruz (40), Guatemala
City (27), and Managua (10)18 conﬁrm that there is an open
market. Tegucigalpa, on the other hand, has an oligopoly
market, since one of the four companies that provide these
services in the capital of Honduras is the national drinking
water and sanitation provider.
ɨFNBOOFSJOXIJDIGFFTBSFDIBSHFEBNPVOUT JOFĊFDU 
to a subsidy: as long as they remain within the urban
metropolitan area, the collection companies charge a ﬁxed
amount without regard for the distance between the company
and the customer. In Santa Cruz, moreover, there is a crosssubsidy between services to households and those provided
to businesses and industries.

the highest and the lowest ﬁgures. In the case of Guatemala
City, the highest rate is 1.55 times the lowest one. In
Managua, moreover, it is 2.57 greater. In Santa Cruz, it is
HSFBUFS BOEJO5FHVDJHBMQB iPOMZwUJNFTHSFBUFS 
although the prices in that city are the highest of the four.
In all cases, the majority of users interviewed said that the
cost is high in relation to their income. This increases the risk
that they may end up not using the service, placing both the
environment and their family’s health at risk.
For the foregoing reasons, the prices, like the quality of
service, should be regulated. It is also possible that, if the
company cooperatives got together and agreed to raise prices
as a group, the end users could end up hiring people to clean
up the sludge manually, and those people could dump it next
to the nearest watercourse.
Therefore, while it is important to regulate fees and
sanitation quality, it is also important to have adequate
resources for enforcement; otherwise, people can get around
the rules.

Table 6.219 summarizes the average amounts charged in the
four cities. It can be seen that there are sizable gaps between

 ,QIRUPDWLRQHVWLPDWHGE\(1$&$/VWDII$SULO
19 Since purchasing power parity (PPP) needs to be taken into acount, these amounts are not strictly comparable.

34

Living without Sanitary Sewers in Latin America

Characteristics of the Market

TABLE 6.2: CHARGE FOR SLUDGE COLLECTION SERVICES IN PERI-URBAN AREAS
City

Company

Average trips per day

Payment per trip (US$)

1

3.5

35.7

2

5

39.3

3

1.5

27.1

4

2.5

33.6

5

3

39.3

6

1.5

35.7

7

3.5

35.7

8

2.5

39.3

9

1.5

35.7

10

4.5

46.4

15 other formal companies

37.5

43.3

15 other formal companies

37.5

28.6

TOTAL or average price

104

36.3

1

4.5

128.2

2

1

116.9

3

1

181.8

4

1.5

168.8

23 other competing companies

34.5

142.9

TOTAL or average price

42.5

145.7

1

1.5

205.3

2

0.75

184.2

3

1.5

197.4

1 company

1

190.8

TOTAL or average price

4.75

195.4

1

3.5

141.4

2

3.5

55.0

3

4.5

59.1

4

1

121.8

5

1.5

81.8

5 other companies

7.5

81.8

TOTAL or average price

21.5

85.5

Santa Cruz

Guatemala City

Tegucigalpa

Managua

Source: Field studies conducted in the four cities in 2010.
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This comparison shows that a latrine/septic tank costs between
0.86 and 3.36 times the average monthly family income. The
data above also lead to the following observations:
t ɨJTDPTUJTIJHIFSUIBOUIFGFFDIBSHFECZESJOLJOH
water and sanitation providers to connect a home to
the sewerage system.
t *OUFSFTUBOEFĊPSUBSFSFRVJSFEPGGBNJMJFTJOPSEFSGPS
them to have sanitation facilities. This observation is
conﬁrmed by similar observations in other places like
Vietnam, for example, where households pay 25 percent
to 30 percent of their annual income (Trémolet 2010).
t 5IF DPTU OFFET UP CF SFEVDFE GPS MPXJODPNF
households.

6.1.3 Market

The market for paid fecal sludge collection services tends
to be concentrated in peri-urban areas, and the customers
are usually households, although some businesses use these
services as well.
In Santa Cruz, the demand comes mainly from low- and
middle-income households and, to a lesser extent, from
industries, businesses, and upper-income households.
In Guatemala City, on the other hand, the services are
requested by middle-income households and, increasingly,
industries and businesses.

6.1.4 Advertising
6.1.4.1 Santa Cruz

In Tegucigalpa, the demand is divided between industries,
businesses, establishments that serve the public such as
schools and health centers, and middle- and high-income
households in peripheral areas.

ɨF DPNQBOJFT FĊPSUT UP BEWFSUJTF UIFJS TFSWJDFT JO 4BOUB
Cruz have been improvised and haphazard. The ﬁeld study
showed that three of them use signs or posters in front of
their businesses and on walls in peri-urban areas. Four of them
promote their services with blowups on the side of their tanker
trucks. Three others advertise in the print media. Only a few
PGUIFNSFQPSUFEVTJOHQSJOUFENFEJBMJLFUIFiZFMMPXQBHFTw

In Managua, a sizable percentage of users are commercial
and industrial establishments such as hotels, restaurants, and
manufacturing plants. About 15 percent of the services are
PĊFSFEUPNJEEMFBOEVQQFSJODPNFSFTJEFOUJBMDVTUPNFST
and condominiums, while low- and middle-income families
in peri-urban areas account for only 5 percent of the market
at most.

All the participating companies felt that they were doing
enough to promote their services.
6.1.4.2 Guatemala City

The average income of households in the peri-urban areas
of these cities is below the poverty line (World Bank - WSP
2007, 2008a, 2008b). Table 6.3 shows a comparison of their
average income and the cost of building an improved latrine
or septic tank.

The following marketing tools are used most often in
(VBUFNBMB $JUZ iZFMMPX QBHFT w EJTUSJCVUJPO PG GMZFST 
websites, classiﬁed ads, and participation in and sponsorship
of events having to do with sanitation services.

TABLE 6.3: AVERAGE INCOME IN PERI-URBAN AREAS AND COST OF IMPROVED LATRINES
Income

Santa Cruz

Guatemala City

Tegucigalpa

Managua

Average monthly household income 2010 (local currency)

Bs 1,200

Q2,000

L. 5,800

C$ 4,460

Average monthly household income (US$)

US$ 171

US$ 260

US$ 305

US$ 203

Minimum cost of improved latrine

US$ 200

US$ 273

US$ 263

US$ 227

Cost of septic tank

US$ 229

US$ 403

US$ 316

US$ 682

Minimun cost of latrine/monthly household income

1.17

1.05

0.86

1.12

Minimun cost of septic tank/monthly house-hold income

1.33

1.55

1.03

3.36

Note: The cost of septic tanks does not include the cost of absorption wells or ﬁltration beds.
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The public is quite familiar with septic tank cleaning services.
Thus, marketing strategies tend to involve direct contact
between the service company and the customer, usually by
telephone or e-mail.
Most of the companies interviewed get new customers
through recommendations from older customers.

costs are for personnel and 20 percent for depreciation of
equipment and vehicles.20
TABLE 6.4: SANTA CRUZ: AVERAGE ESTIMATED OPERATING
AND MANAGEMENT COSTS (US$/YEAR)
Item

Santa Cruz

Fuel

2,789.7

Lubricants

279.0

6.1.4.3 Tegucigalpa

Salaries: workers

7,203.9

The market for fecal sludge collection in Tegucigalpa is geared
to businesses and upper middle-class families who live in
residential areas that do not have sanitary sewerage service
(for example, El Hatillo and colonias along the highway to
the south as it leaves the city). However, there are also lowincome peri-urban barrios with on-site sanitation systems that
PĊFSBQPUFOUJBMNBSLFUGPSGFDBMTMVEHFDPMMFDUJPO

Salaries: management

1,782.9

Replacement parts
License fees
&OWJSPONFOUBMTUVEJFTBOEQFSNJUUJOH

85.7
857.1

Subtotal

13,556.3

Services

1,355.6

Subtotal

14,911.9

6.1.4.4 Managua

Pump operating costs

In the Nicaraguan capital, the marketing tools used most often
BSFBMTPUIFiZFMMPXQBHFT wEJTUSJCVUJPOPGnZFST BOEDMBTTJmFE
ads. Two of the companies interviewed have a website on which
they advertise their services and show the work they have done.
However, most of the companies interviewed get new clients
exclusively from word-of-mouth advertising.

Subtotal
Gastos generales

2,982.4
17,894.3
894.7

Health Fund contributions

68.9

Pension Fund contributions

12.1

Depreciation
Total

6.2 Costs and Income from Services Rendered
Table 6.4 lists the annual costs of operating, maintaining, and
managing the fecal sludge collection and disposal companies
in Santa Cruz. The data show that nearly 40 percent of the

558.0

4,682.7
23,552.7

Table 6.5 shows the price ranges for the domestic and
industrial segments of the companies’ clientele.

 8QIRUWXQDWHO\LWZDVQRWSRVVLEOHWREUHDNGRZQFRVWVWRWKLVOHYHOIRUWKH&HQWUDO$PHULFDQFLWLHV
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TABLE 6.5: TARIFFS, BY CATEGORIES
City

Santa Cruz

Guatemala City

5FHVDJHBMQB

Managua

Company

Industrial

Min. (US$)

Max. (US$)

Min. (US$)

Max. (US$)

1

28.6

42.9

42.9

57.1

2

35.7

42.9

50.0

64.3

3

25.7

28.6

35.7

50.0

4

31.4

35.7

42.9

57.1

5

35.7

42.9

50.0

64.3

6

28.6

42.9

42.9

57.1

7

31.4

40.0

42.9

57.1

8

35.7

42.9

50.0

64.3

9

28.6

42.9

35.7

50.0

10

42.9

50.0

57.1

71.4

Average

32.4

41.1

45.0

59.3

1

102.6

153.9

190.0

250.0

2

77.9

155.8

3

181.8

181.8

Average

120.8

163.9

1

157.9

252.6

2

157.9

210.5

3

157.9

236.8

Average

157.9

233.3

1

141.4

141.4

2

50.0

60.0

3

54.5

63.6

4

113.6

130.0

Average

89.9

98.8

Source: Field studies conducted in the four cities in 2010.
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As part of the interviews, the company representatives reported how many trips they are required to make per day. Table 6.6
summarizes this information. As it can be seen, the ﬁgure ranges from one to ﬁve trips.
TABLE 6.6: NUMBER OF TRIPS PER DAY
City
Santa Cruz

Guatemala
City

5FHVDJHBMQB

Managua

Company #

Minimum trips/day

Maximum trips/day

Average

1

2

5

3.5

2

4

6

5.0

3

1

2

1.5

4

2

3

2.5

5

2

4

3.0

6

1

2

1.5

7

3

4

3.5

8

2

3

2.5

9

1

2

1.5

10

4

5

4.5

Average

2.2

3.6

2.9

1

4

5

4.5

2

0

2

1.0

3

0

2

1.0

4

1

2

1.5

Average

1.25

2.75

2.00

1

1

2

1.5

2

0

1.5

0.75

3

1

2

1.5

Average

0.67

1.83

1.25

1

2

5

3.5

2

2

5

3.5

3

2

7

4.5

4

0

2

1.0

5

1

2

1.5

Average

1.4

4.2

2.80

Source: Field studies conducted in the four cities in 2010.

Based on the rates charged and the number of trips per day,
an average-sized company in Santa Cruz takes in US$28,500
a year, while its operating costs come to US$23,000 a year
. Thus, its proﬁt margin is 20 percent to 25 percent. The
Central American companies verbally reported similar proﬁt
margins (between 20 percent and 30 percent). Although the
income in the cities studied ranged between US$25,000
and US$35,000, one of the companies in Guatemala City
reported a much higher ﬁgure because it made more trips.

Table 6.7 shows the estimated sales volume for each city
studied. It can be seen that the market for collection services
in Tegucigalpa is still in the incipient stage. In Santa Cruz,
on the other hand, the volume is close to US$1 million,
although this amount is shared by 40 companies. In the
Guatemala City metropolitan area, sales exceed US$1
million.
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TABLE 6.7: ESTIMATED SALES VOLUME (US$)
City
Santa Cruz

Guatemala City

5FHVDJHBMQB

Managua

Company

Trips per day to domestic
customers

Payment per
trip (US$)

Annual sales

1

3.5

35.7

30,000

2

5

39.3

47,143

3

1.5

27.1

9,771

4

2.5

33.6

20,143

5

3

39.3

28,286

6

1.5

35.7

12,857

7

3.5

35.7

30,000

8

2.5

39.3

23,571

9

1.5

35.7

12,857

10

4.5

46.4

50,143

15 other formal companies

37.5

43.3

389,571

15 other formal companies

37.5

28.6

257,143

TOTAL or average price

104

36.3

911,486

1

4.5

128.2

115,422

2

1

116.9

23,377

3

1

181.8

36,364

4

1.5

168.8

50,649

23 other competing

34.5

142.9

985,714

companies

42.5

145.7

1’211,526

1

1.5

205.3

61,579

2

0.75

184.2

27,632

3

1.5

197.4

59,211

1 company

1

190.8

38,158

TOTAL or average price

4.75

195.4

148,421

1

3.5

141.4

98,955

2

3.5

55.0

38,500

3

4.5

59.1

53,182

4

1

121.8

24,364

5

1.5

81.8

24,545

5 other companies

7.5

81.8

122,727

TOTAL or average price

21.5

85.5

239,545

Source: Field studies conducted in the four cities in 2010.
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Based on the surveys, it is possible to estimate the average
UBSJĊ GPS GFDBM TMVEHF DPMMFDUJPO  PS GPS UIBU NBUUFS UIF
monthly household payment for these services. A collected
volume per household21 of 4m3 is assumed. In Santa Cruz,
UIFBNPVOUSFQPSUFECZUIFDPMMFDUJPODPNQBOJFTEJĊFST
from that reported by the users (an average of US$54),
which is the ﬁgure that has been used to determine the
BWFSBHFUBSJĊTable 6.8 shows this information for the
four cities.

6.2.1 Estimating the Domestic Tariff

The companies record their operating and management costs
regularly, usually updating their books once a month. In
Santa Cruz, as a rule they do not record capital expenditures
or depreciation of their assets.
Most of them have not calculated their performance yield
for labor, vehicles, and pumps. Therefore they do not have a
unit cost structure that would enable them to set a minimum
price for their services.

TABLE 6.8: DOMESTIC TARIFF AND MONTHLY PAYMENT FOR SLUDGE COLLECTION (US$)
Breakdown per customer

Unit

Santa Cruz

Guatemala City

Tegucigalpa

Managua

Charge per trip

US$

54.0

145.7

195.4

85.5

Volume collected

m3

4.0

4.0

4.0

4.0

US$/m3

13.5

36.4

48.9

21.4

Breakdown per customer

Unit

Santa Cruz

Guatemala City

Tegucigalpa

Managua

Charge per trip

US$

54.0

145.7

195.4

85.5

Months

21.0

18.0

14.4

10.8

US$/month

2.57

8.10

13.57

7.92

Average tariff

Average frequency of collection per
household
Monthly charge per household
Source: Field studies conducted in the four cities in 2010.

6.2.2 Comparison with Payment for Sewerage System Services

Table 6.9 shows monthly payments for sludge collection versus those for sewerage services.22
TABLE 6.9: COMPARISON OF BILLING FOR SEWERAGE AND SLUDGE COLLECTION (US$)
Breakdown per customer

Santa Cruz

Guatemala
City

Tegucigalpa

Managua
(Settlements)

5BSJGGGPSTFXFSBHFTFSWJDF UPN3 (US$/m3)

0.39

0.45

0.04

0.05

Average monthly sewerage bill (US$)

7.74

9.09

0.86

1.14

&RVJWBMFOUNPOUIMZCJMMGPSTMVEHFDPMMFDUJPO 64

2.57

8.10

13.57

7.92

Source: Field studies conducted in the four cities in 2010.

21 The average volume of 4 m3LVEDVHGRQWKHIDFWWKDWDVLPSOHSLWODWULQHLVXVXDOO\DQGPLQGLDPHWHUDQGDERXWPGHHS ($:$* 7KHUHIRUHDODWULQHFDQ
hold between 2.4m3 and 5.3m3. At a depth of 4m, the stored volume would be 7m3. A septic tank or chamber should hold at least 3m3DQGLWLVQRWXQXVXDOWRÀQGRQHVWKDW
hold larger volumes (4m3 to 5m3).
 $GRPHVWLFXVHÀJXUHRI P3PRQWKZDVDVVXPHGZKLFKLVWKHXVXDOORZHUOLPLWELOOHGIRUVHZHUDJHV\VWHPVHUYLFHV
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In Santa Cruz, the user’s charge for septic sludge collection
is one-third what SAGUAPAC charges for sewerage and
wastewater treatment services. However, in 2010 SAGUAPAC
reduced its rate by 80 percent for this group and volume
of wastewater. Therefore, the amount paid for fecal sludge
collection would be about 41 percent of the average
SAGUAPAC bill. This ratio undoubtedly encourages on-site
sanitation.
However, it should be noted that sanitary sewerage systems
are being built with subsidized investment in some of
the peri-urban areas that currently do not have sewerage
DPOOFDUJPOT*UJTWFSZMJLFMZUIBUUIFTFXFSBHFUBSJĊTJOUIFTF
areas will be lower than the rates charged by SAGUAPAC.
ɨF TJUVBUJPO JT RVJUF EJĊFSFOU JO UIF $FOUSBM "NFSJDBO
DJUJFT*O(VBUFNBMB UIFNPOUIMZTFXFSBHFUBSJĊDIBSHFE
for 20m3 is nearly the same as the amount paid for sludge
collection. Moreover, in Tegucigalpa and Managua the
charges for sewerage system services are actually lower.23
In fact, a household in Managua with on-site sanitation can
pay up to seven times more than a household with a sanitary
TFXFSBHFDPOOFDUJPO BOEJO5FHVDJHBMQB UIFEJĊFSFODFJT
15 times greater.
5IJT DPNQBSJTPO TIPXT UIBU JU JT DPNNPO UP àOE IPVTFIPMET
with on-site sanitation paying more than those with sewerage
TFSWJDFT 5IJT TJUVBUJPO PDDVST CFDBVTF TPNF HPWFSONFOUT
subsidize sewerage services but fail to offer financial assistance
for on-site sanitation.

6.3 Potential for Demand and Capacity of
Supply
The demand for these services is highly inelastic. Moreover,
it is accentuated by shortcomings in household sanitary
infrastructure, which produces large volumes of diluted
sludge and therefore the need for more frequent collection.
The potential demand is determined by the price for the
services and the income of potential consumers. It also
depends on such other variables as:
t ɨFQSFTFODFPGSFDFOUMZCVJMUMBUSJOFT XIJDIUBLF
two to three years to ﬁll);
t ɨFQPTTJCJMJUZPGCVJMEJOHBOFXTFQUJDUBOL TFBMJOH
PĊBOEEJTDBSEJOHUIFQSFWJPVTPOF 
t *OBEFRVBUFDMFBOJOHPGUIFTFQUJDUBOL GPSFYBNQMF 
when it is done by unqualiﬁed workers, who might
even dump the sludge at clandestine sites).
6.3.1 Potential Demand

In all four cities there are proposals to build sanitary
sewerage systems in peri-urban areas. Thus, in estimating
the potential demand, it has to be assumed that a fraction
of it may be met by the construction or acquisition of onsite sanitation solutions.
In addition, with a view to including low-income
households, it is assumed that the potential consumers’
ability to pay is 50 percent of the price currently being paid
(in Santa Cruz, 52 percent). Based on these assumptions,
Table 6.9 shows the potential demand.

23 In Tegucigalpa, the tariff for sewerage system services is 25 percent of the tariff for drinking water. Studies of tariffs in several countries indicate that the real price for seweUDJHVHUYLFHVLVQHDUO\WKHVDPHDVIRUGULQNLQJZDWHUDQGLWPD\HYHQEHKLJKHUZKHQWKHVHUYLFHLQYROYHVSXPSLQJDQGKDVZDVWHZDWHUWUHDWPHQWSODQWV,Q0DQDJXDWKHWDULII 
for sewerage and wastewater services is equivalent to 46 percent of the charge for drinking water.
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TABLE 6.10: POTENTIAL DEMAND
Item

Santa Cruz

Guatemala City

Tegucigalpa

Managua

1’700,000

2’700,000

950,000

1’300,000

60.4%

13.0%

30.0%

61.0%

Current and potential population with on-site sanitation (A)

770,100

263,250

213,750

594,750

Current population using sludge collection services (B)

153,273

59,856

4,557

13,106

Potential population that would use collection services

616,827

203,394

209,193

581,644

Potential households that would use collection services

118,621

42,374

41,839

111,855

910

1,212

148

240

1,830

2,058

3,407

5,315

Population of the metropolitan area
Percentage of the population without sewerage connections

Current sales (thousands of US$)
Additional sales (thousands of US$) (C)

(A) Not all households without sewerage connections are potential users of the sewerage projects under way.
(B) Inferred based on sales, cost of the service, and frequency of trips by collection trucks.
(C) Based on the Santa Cruz survey, it is estimated conservatively that the potential population would pay up to 50 percent of the current price for collection.

Experience in other regions indicates that if governmentsupported programs are developed, whether by direct subsidy
or through a subsidized interest rate, there is high leverage24
and households can even resort to microcredit. The Peruvian
FYQFSJFODFJOi$SFBUJOH4BOJUBUJPO.BSLFUTwBMTPTIPXTUIF
JNQPSUBODF PG IPVTFIPME TBWJOHT PODF B QSPEVDU JT PĊFSFE
that is within reach. Therefore, it is necessary to establish a
QSPHSBNUIBUPĊFSTUIFQPTTJCJMJUZGPSKPJOUQVCMJDBOEQSJWBUF
JOJUJBUJWFTUIBUXJMMCFOPUPOMZBĊPSEBCMFCVUBMTPMPOHUFSN
6.3.2 Capacity of Supply

ɨFTVQQMZTJUVBUJPOEJĊFSTJOUIFGPVSDJUJFTTUVEJFE8IFSFBT
in Guatemala City and Managua the collection companies
provide other kinds of services and sludge collection is a
complementary activity, in Santa Cruz it is their main activity.
In Tegucigalpa, the companies work in middle- and upperincome neighborhoods and with businesses and industries.
Nevertheless, the potential market appears attractive in the
light of:
t 1PUFOUJBMGPSBEEJUJPOBMJODPNF
t 1PUFOUJBMGPSQFSJVSCBOEFWFMPQNFOUCBTFEPOHSFBUFS
environmental awareness;
t 1PMJDJFTUIBUQSPNPUFBDDFTTUPPOTJUFTBOJUBUJPOBTB
valid and necessary option for the population.

The interviews conducted with representatives from the
collection companies made it clear that more information
and guidance are needed in order to improve the quality
of service. They also pointed up the need to promote the
marketing of treated sludge in the agricultural industry.
For this latter, it is necessary to regulate its sale, prevent
asymmetric competition, and restrict the marketing of sludge
that has not been properly treated.
In the case of Santa Cruz, which applies to the other cities
as well, a large percentage of the collection companies said
that in order to penetrate new markets they would have to
not only increase their installed capacity but also be sure
they had enough properly trained human resources and be
backed by policies that would give them the conﬁdence to
make operational decisions.
This view is reinforced because these companies are family
businesses or sole proprietorships with limited human
resources at the operational and decision-making level.
Usually decisions are made by one person, who is both
owner of the businesses and head of the family, while the
operations aspect, such as driving the trucks, is handled by
another family member.

 'RPHVWLFLQYHVWPHQWSXEOLFLQYHVWPHQW
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Conclusions and
Recommendations

A number of factors make the peri-urban context more
complex than rural areas; not only is there a conﬂuence
PGEJĊFSFOUFUIOJD SFMJHJPVT BOEDVMUVSBMHSPVQT CVUBMTP
high population density, limited land use planning, unsafe
streets, and inadequate basic services. Therefore, designing
and executing sanitation service programs in these areas calls
for special techniques (World Bank - WSP, 2011).

It is therefore necessary to strengthen legal norms and regulations on both the construction of on-site sanitation facilities
and the dissemination of best operating and maintenance
practices. At the same time, it is equally crucial to regulate
and monitor fulﬁllment of the requirements that govern
sludge removal, collection, and disposal services.
7.1.2 Institutional Structure

0ODF UIFZ IBWF CFFO QSPWFO FĊFDUJWF  UIFTF UFDIOJRVFT
should be reﬂected in public policies and incorporated into
sanitation practices on a large scale. An example is the case
study in Santa Cruz, where Regulatory Administrative Resolution 227/2010 was issued shortly after these techniques
were presented to AAPS authorities.

The cases studied show that governments have not been
actively involved in the management of on-site sanitation
in urban or peri-urban areas. However, as the peri-urban
population with on-site sanitation solutions continues to
grow, it will be essential to review the role of ministries of
environment, sanitation, and health, as well as municipal
governments and the sanitation providers.

7.1 Conclusions
7.1.1 Legal Norms and Regulations

The lack of public policies and adequate legal norms governing the sector make it diﬃcult to expand the use of on-site
sanitation, which tends to be overlooked as a sustainable
option. More speciﬁcally:
t ɨFSFIBTCFFOBGBJMVSFUPEJTTFNJOBUFUFDIOJDBMDSJUFria for the construction of septic tanks and accessory
installations (such as ﬁltration beds or absorption
wells), which has resulted in facilities that are unﬁnished and short-lived.
t ɨFVTFPGNBJOUFOBODFDBSETGPSTFQUJDUBOLTIBTOPU
been promoted, and as a result, in most cases cleaning
is not done as often as it should be.
t 4MVEHFDPMMFDUJPOTFSWJDFTBSFOPUSFHVMBUFE QPTJOHB
health hazard for their workers and the community
in general.
t ɨFSFJTJOBEFRVBUFDPOUSPM NPOJUPSJOH BOETVSWFJllance of authorized sludge disposal sites. This situation results in storage by unacceptable means and the
marketing of contaminated products.
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The experience in Honduras shows that it is possible to get
drinking water and sanitation service providers involved in
the sludge collection and disposal cycle. While the quality
of sludge collection and ﬁnal disposal would improve, there
would also be increased risk of creating a monopoly.
A mixed situation such as the one described is complicated,
because the government can easily end up in the position of
placing demands on some and being ﬂexible with others in
terms of equipment, collection requirements, and haulage
and disposal of the sludge.
Moreover, the coexistence of formal and informal enterprises engaged in sludge collection generates an asymmetrical
situation, which has prompted active intervention by local
governments and national institutions in the sector, as was
the case in Bolivia and Guatemala.
7.1.3 Financing and Tariffs

Although there have been cases in which governments have
become involved with on-site sanitation systems in urban,
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peri-urban, and rural areas (Trémolet 2010), this research did
not reveal another example to add to the list.
5BSJĊTGPSTFXFSBHFTFSWJDFTJOUXPPGUIFGPVSDPVOUSJFTBSF
subsidized either by the drinking water and sanitation provider or directly by the government. In contrast, households
that use sludge collection services do not receive any beneﬁt
from the government.
7.2 General Recommendations
The following recommendations are aimed at strengthening
the management of fecal sludge in terms of institutional
structure, partnerships, technical assistance, training, and
marketing.
7.2.1 Legal Framework

There is clearly a need to deﬁne a legal and institutional framework that is in alignment with policies on sanitation, public
health, the environment, and occupational safety. Legal provisions, procedures, and regulations should be clearly deﬁned
in order to ensure optimum quality of fecal sludge removal
services. For this purpose, the following will be needed:
t %JTDVTTJPOBOEBOBMZTJTPGUIFFYJTUJOHMFHBMGSBNFXPSL
governing fecal sludge management.
t $POTVMUBUJPOT BOE EJTDVTTJPOT CPUI BNPOH JOTUJUVtions and with civil society to develop on-site sanitation programs, especially for peri-urban areas. These
preliminary steps will help to ensure that policies are
not dictated from the top down, but rather that they
are of good quality and take a bottom-up approach,
in alignment with criteria for good governance.
t .PEFMTPGFĊFDUJWFNBOBHFNFOUBOEQVCMJDQSJWBUF
community partnerships for the development of
sanitation solutions in peri-urban areas.
In peri-urban areas, it will be necessary to make progress in
the drafting and dissemination of:
t /PSNTSFHBSEJOHPOTJUFTBOJUBUJPOPQUJPOT CFBSJOH
in mind the concept of improved sanitation. These
norms should incorporate a communication strategy
that will promote best practices.
t /PSNTUIBUEFmOFUIFDIBSBDUFSJTUJDTBOETQFDJmDBtions of the sludge collection vehicles and drivers,
including:

a) Identiﬁcation of the vehicle used for the purpose
(color, signage);
b) Length of the vehicle and capacity of the tank
(the ﬁgures to be posted on the vehicle itself );
c) Arrangement for securing the suction hose so that
JUXJMMOPUGBMMPĊEVSJOHUSBOTJU
d) Arrangement to ensure that the valves are hermetically sealed, to prevent spills during transit;
e) First aid equipment and an oxygen tank;
f ) Equipment for communicating directly with the
home oﬃce in case of emergencies;
g) Suction device approved by the sanitation authority;
I  1SPGFTTJPOBMDIBVĊFVSMJDFOTFGPSUIFESJWFST
i) Safety records, especially as they relate to occupational safety; and
j) Maintenance records for the vehicle, the tank in
particular.
t /PSNTHPWFSOJOHUIFDPOEJUJPOT SFRVJSFNFOUT BOE
speciﬁcations for sludge collection, haulage, and
disposal, as well as speciﬁcations regarding its reuse
in agriculture.
t /PSNT HPWFSOJOH PDDVQBUJPOBM TBGFUZ QSPQFS DMPthing, use of equipment when personnel are directly
exposed to household sludge).
t /PSNT HPWFSOJOH UIF FTUBCMJTINFOU PG DPNQBOJFT
that clean on-site sanitation facilities, collect household sludge, and dispose of the sludge at authorized
sites.
In addition, it is recommended that alternative approaches
be studied, such as the construction of condominium networks that discharge into multifamily septic tanks that are
easy to access for maintenance, cleaning, and collection
of sludge. Such an approach could also help to reduce per
household costs.
7.2.2 Financial Policies

To move more rapidly towards meeting sanitation targets,
there is a need for an integrated sanitation ﬁnancial policy
that will generate synergies and greater investment capacity.
Dynamic progress will be unlikely unless governments
provide support in the form of subsidies. Therefore, the
question is what form these subsidies should take.
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The case studies have featured a variety of subsidies for investment in on-site sanitation, ranging from the establishment
of a Revolving Fund for concession capital (like seed capital,
which leverages the investment of the households concerned)
to a results-based 75 percent subsidy for on-site infrastructure
typical of output-based aid (OBA).25 In such contexts, it is
desirable for governments and the various cooperation agencies to join forces, in keeping with the logic of the sector-wide
approach,26 which seeks to align and harmonize objectives,
criteria, and procedures.
*UJTDPNNPOGPSUIFUBSJĊDIBSHFECZTFXFSBHFTZTUFNTUP
cover their operating (maintenance and replacement) costs,
and, depending on the ﬁnancial policy that has been adopted
in the particular country, partial or total investment costs.
However, the operating costs of sewerage systems can be
subsidized by the drinking water provider, which can generate
EJĊFSFODFTTVDIBTUIPTFTFFOJO/JDBSBHVBBOE)POEVSBT
This approach should, however, be equitable: sludge collection and disposal should also be subsidized.
Another alternative is for the regulatory agency to participate
through an approach in which it determines an average monthly bill for sludge collection based on a review of amounts
paid in the past, then sets a ceiling of approximately the
same amount and establishes a subsidy plan under which the
government covers anything in excess of that cap.
This could be implemented in various ways. One possibility
would be to make a contribution to the water and sanitation
provider that receives the sludge from the collection trucks
at its treatment plant. The collection companies would be
charged less for dumping the sludge, and they, in turn, could
lower the rates they charge to their customers. To make
this approach work, it would be helpful to conduct explicit
JOGPSNBUJPODBNQBJHOTBOEIBWFBTZTUFNGPSFĊFDUJWFBDcountability between the parties concerned.
To engage the support of local stakeholders, it would also
be important for municipal governments to have guidelines

on sanitation investments that would enable them to make
informed decisions on new investments and assess the desirability of subsidizing investments in local solutions.
7.2.3 Stakeholder Partnerships

The development of sanitary infrastructure requires investment amounts that exceed the capacity of governments.
It is therefore necessary to enlist the participation of local
entrepreneurs.
Currently, their participation is low. Fecal sludge collection
and disposal companies have not developed economies of
scale, nor have they adopted technologies that would enable
them to expand their services to cover the majority of lowincome inhabitants in peri-urban areas.
1SPHSFTTXJMMSFRVJSFFĊFDUJWFTZOFSHZBOEDPPSEJOBUJPOPG
activities, resources, and strategic guidelines within partnerships between governments (especially local governments),
local companies, and bilateral and international cooperation
agencies. This will involve the following steps:
t 4ZTUFNBUJ[F BOE SFHVMBSJ[F UIF GFDBM TMVEHF SFNPval companies (create an association of small and
medium-sized companies engaged in the business).
t %FWFMPQBNPEFMBOEBSSBOHFGPSmOBODJOHUPDPWFS
the cost of digging and building on-site sanitation
systems for individual or collective use.
t $PNFUPBOBHSFFNFOUPOBUBSJĊQPMJDZUIBUXJMMTFU
a ceiling on rates for sludge collection and a subsidy
scheme that will favor the user if the amount to be
paid exceeds the cap on sanitary sewerage services.
t *NQSPWFPOTJUFTZTUFNT.
t *OJNQMFNFOUJOHUIFGPSFHPJOHTUFQT UIFJNQPSUBODF
of local leadership and the proactive involvement of
local government is clear.
7.2.4 Technical Assistance and Training

On the demand side, given the current state of sanitation
service in peri-urban areas, it is important for the population
to learn about hygiene and proper management of wastewater
and graywater. For example, there is a need for instructional

 8QGHUDQRXWSXWEDVHGDLG 2%$ H[SOLFLWVXEVLGLHVDUHGHVLJQHGWRUHZDUGWKHSHUIRUPDQFHRI VHUYLFHVHIÀFLHQF\RULQQRYDWLRQLQUHGXFLQJSULFHV7KLVPHFKDQLVPVXSSOHPHQWVRWKHUVRXUFHVRI ÀQDQFLQJ
26 Also known as SWAp.
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materials and socialization mechanisms for reaching the users
of on-site systems.
On the supply side, the workers who are employed must be
capable of performing sludge collection and disposal services
in a safe and environmentally acceptable manner. Therefore,
it is necessary to establish an education program at the community level that will emphasize improving quality of life and
teach local entrepreneurs about the importance of preserving
water and environmental resources. In addition, it would be
well to consider reinforcing their knowledge about:
t &OWJSPONFOUBMMZSFTQPOTJCMFEJTQPTBMPGGFDBMTMVEHF
t 0DDVQBUJPOBMTBGFUZ
t "OBMZTJTPGmYFEBOEWBSJBCMFDPTUTBTBCBTJTGPSTFUUJOH
prices;
t #VTJOFTTNBOBHFNFOU
t "EWFSUJTJOHPGUIFDPNQBOJFTTFSWJDFT
As for promoting improved services, a marketing strategy
should be developed that will make the service known to
the population using both formal and informal information
tools that will:
t *NQSPWFUIFNBSLFUGPSBMMUIFDPNQBOJFTTFSWJDFT
t &ODPVSBHF UIF XJEFTQSFBE VTF PG JNQSPWFE POTJUF
sanitation services.
7.3 Recommendations for Public Policies
Deﬁned here as the set of actions, processes, and interactions
that take place between stakeholders at the level of political
power, public policies can and should guide the development
of on-site sanitation throughout its complete cycle, from the
discharge and storage of excreta to the collection and ﬁnal
disposal of sludge. It is important to keep looking for other
systems to complement traditional sanitary sewerage systems,
since these systems will not be able to meet the needs of the
entire urban population.
In this regard, it is suﬃcient to recall and abide by the Bellagio
Statement for sustainable sanitation (EAWAG 2000):

1. Human dignity, quality of life, and environmental
security should be at the center of any approach to
sanitation.
2. In line with principles of good governance, decision
making should involve the participation of key stakeholders, especially the consumers and service providers.
3. Waste30 should be considered a resource, and it should
be an integral part of a management approach that
also includes water resources, nutrient ﬂows, and waste
management processes.
Properly stabilized and dehydrated, fecal sludge can be of
great usefulness in agriculture.
4. Solutions to environmental sanitation problems
should be undertaken on a small scale (at the level of
the household, immediate vicinity, district, or city)
and as soon as possible. This is especially important
in the peri-urban interface, where a variety of technologies can coexist.
The management of sludge collection should meet the following criteria (SuSanA 2008):
1. Health and hygiene: analysis of the risk of exposure to
QBUIPHFOTBOEIB[BSEPVTTVCTUBODFTUIBUDPVMEBĊFDU
public health at all points (discharge, storage, collection,
haulage, ﬁnal disposal, and reuse of the sludge).
2. Environment and natural resources: analysis of the
possible reuse of sludge and its impact on agriculture.
3. Technology and operations: analysis of the functionality of on-site sanitation systems at all points in the
process, from collection to reuse.
4. Financial and economic issues: analysis of the households’ capacity to pay, as well as external costs and
beneﬁts.
5. Sociocultural and institutional aspects: evaluation of
socio-cultural acceptance of on-site sanitation systems,
including perceptions, gender issues, and impact on the
quality of life of households.

27 For example, feces and urine.
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The greatest challenge for public policy makers, government
authorities, and public administration in general is ﬁguring
out how to make these guidelines a reality.
28

Sanitation 21 has proposed an integral approach that
consists of analyzing sanitation systems ranging from the
individual dwelling to the barrio, city, or municipality. Each
of these levels is identiﬁed as a speciﬁc domain, and for each
of them the following criteria should be analyzed:
t Context: the interests at stake and how power is distributed between the various institutional groups, civil
society, and social organizations. The analysis should
focus on how external factors (poverty levels, land
tenure, decentralization processes, political priorities,
and others) inﬂuence decisions.
t Potential for sanitation technologies: measures to
ensure that solutions at the household, for example,
do not generate negative impacts on higher domains
such as the barrio, city, or municipality. It is important to consider whether the solutions being analyzed
involve a single technical option (sewerage systems,
for example) or whether it is possible to analyze and
combine on-site sanitation or decentralized options.
t Fit for the intended purpose: for example, analysis
of whether the proposed solution meets quality parameters and is within permissible discharge limits. This
analysis should take into account associated costs, ﬁnancing schemes, and managerial requirements for the
services at both levels (decentralized or centralized).

The question then becomes: How can all of this be applied
in peri-urban areas?
The approach is to apply several sanitation technologies in a
given city, in speciﬁc areas. Thus, for example, the following
solutions might be implemented:
t 0OF TBOJUBUJPO TZTUFN GPS IJHIEFOTJUZ QFSJVSCBO
barrios (shantytowns);
t "OPUIFSTBOJUBUJPOTZTUFNGPSQFSJVSCBOBSFBTXJUI
lower population density, being more apt for decentralized solutions;
t "OPUIFSTZTUFNGPSGVMMZEFWFMPQFEVSCBOBSFBTBOE
ﬁnally
t "TZTUFNGPSOPOSFTJEFOUJBMBSFBT TVDIJOEVTUSJBMPS
business corridors.
This approach has been used successfully in Indonesia (Parkinson et al. 2011), and now several peri-urban areas have
the beneﬁt of long-term on-site sanitation systems. In order
for it to work, however, social and political acceptance is
crucial, and the approach must also be economically feasible.
Moreover, the solutions must take health promotion into
account and be eco-friendly.
In this approach, access to drinking water and sanitation
will—as it should—contribute to the process of social inclusion, human development, and democratic governance.

 )RUIXUWKHULQIRUPDWLRQVHHKWWSZZZLZDKTRUJG[GHYHORSPHQWWHFKQLFDOH[SHUWLVHVDQLWDWLRQKWPO FRQVXOWHG 
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t 6OJNQSPWFETBOJUBUJPO: Unimproved sanitation facilities are unsatisfactory from the standpoint of public
health, although it is possible to improve various types
of existing facilities to prevent human contact with
excreta—the following, in particular:
- discharge siphon (manual or automatic) to a site
other than a sewerage network
- septic tank or pit latrine
- pit latrine without slab/open pit latrine
- bucket
- overhung latrine or overhung toilet
- shared facilities of any kind
- no facilities (open defecation)
t *NQSPWFETBOJUBUJPO: A sanitation facility that prevents
human contact with excreta in a hygienic manner. The
following facilities are considered acceptable:
- discharge siphon (manual or automatic) to a:
o sewerage network
o septic tank
o pit latrine
- pit latrine improved with ventilation
- pit latrine with a slab
- composting toilet
For monitoring targets under the Millennium Development Goals, shared sanitation facilities are deﬁned as
any improved facilities for public use or shared by two
or more households.

The use of improved shared sanitation facilities is common in densely populated urban areas because often
there is not enough space to build private facilities
(WHO/UNICEF JMP 2010:23).
t 0OTJUFTBOJUBUJPO A system of installations for the
safe and sustainable collection, storage, treatment and
disposal of feces and urine within the dwelling or for a
group of households, as distinguished from a sanitary
sewerage system. The most common on-site systems
are simple pit latrines (with or without ventilation),
dual chamber septic tanks, urine-diverting dry toilets
(UDDTs), discharge siphon systems, ﬂush toilets, septic chambers with or without an absorption well, and
composting chambers.
Decentralized systems for a group of households can
be anaerobic baﬄed reactors (ABRs), anaerobic ﬁlters,
PS*NIPĊUBOLT BNPOHPUIFST
t 5ZQFTPGPOTJUFTBOJUBUJPO(Klingel 2002):
 $POWFOUJPOBM TBOJUBUJPO TZTUFNT: These include
pit latrines, bucket toilets, pit and ﬂush toilets, and
toilets connected to septic tanks, among others. In
these systems the feces and urine are mixed.
 &DPMPHJDBMTBOJUBUJPOTZTUFNT: These are based on
minimizing waste and re-circulating it into the natural cycles. After the urine and water are removed,
the feces are stored separately, which facilitates dehydration and decomposition. This approach takes
less space and makes the waste easier to handle and
reuse.
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Annex 2: Details on the Collection of
Information
This annex provides details on where and how the survey
was conducted. The responses were gathered by three
groups of key stakeholders: end users, service providers, and
government oﬃcials.

surveys were administered later. All the interviewees had
a sanitary facility into which they discharged excreta,
and more than half of them used the same facility to
discharge graywater as well.

As explained earlier, this report summarizes the results of
four studies, conducted in Santa Cruz (Bolivia), Guatemala
City (Guatemala), Tegucigalpa (Honduras), and Managua
(Nicaragua).

t 5FHVDJHBMQB The information from this city was
collected through focus groups with the assistance of the
Villa Cristina community water board. The participants
lived in areas without access or connections to the
sewerage system. Instead, they had septic tanks or pits.
In the ﬁrst phase, a total of 59 people were interviewed
in seven areas; in the second phase, 10 more people
were interviewed in four other peri-urban areas. Of
those interviewed, 90 percent had a sanitary facility into
which they discharged excreta and, to a lesser extent
(less than one-fourth of them), graywater.

The studies in Central America were done in two
complementary phases, the ﬁrst in August and September
2008, and the second, between March and June 2010. In
Santa Cruz, the study was conducted in 2009.
Users

t Santa Cruz. Seven peri-urban areas without access to
sanitary sewerage services were selected for the study.
Most of the participants lived in moderately poor areas,
although in some of the areas the poverty was extreme.
t (VBUFNBMB $JUZ With the assistance of local
authorities, 53 surveys were administered in peri-urban
areas. The participants were selected because they were
living in areas of high population density and severe
poverty without sanitary sewerage service. Another 26
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t .BOBHVB On the city’s outskirts, 55 people from seven
barrios were interviewed during the ﬁrst phase and 29
more from two other barrios in the second phase. None
of the areas had sewerage services, and almost all of the
interviewees used septic pits into which they discharged
both excreta and graywater.
A summary of the surveys administered is shown in the
Table 6.11.
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Table 6.11: Localities and Number of Participants Interviewed
Santa Cruz
Localities

No. of
interviewees

Cotoca

&M#BKÎP
Santa Cruz

&M5PSOP

La Guardia

Los Chacos Santa Cruz

Pampa de
MB*TMB
Santa Cruz

:BQBDBOÎ

14

26

13

26

15

13

15

TOTAL OF INTERVIEES

122
Guatemala City

Localities

No. of
interviewees

Various
areas

Buena
Vista

Las
Charcas

Zona 118
(between Calles 35 and 36, and Avenidas
8 and 10)

Zona 12 (between
Avenida Petama and
Calzada Atanasio Sul
and Calles 35 and 45)

53

10

9

2

5

TOTAL OF INTERVIEES

79
Tegucigalpa

Localities

No. of
interviewees

Ramón
Amaya
Amador

Villa
Cristina

Nueva
Capital

Mary
Flakes

Nueva Jerusalén

Aldea Villa
Nueva

Colonia
7JMMB7JFKP

Los
Pinos

10

15

12

12

10

1

5

4

TOTAL OF INTERVIEES

69
Managua

Localities

No. of
interviewees

Camilo
Ortega

Nuevo
5JDPNP

18 de
Mayo

&TRVJQVMBT

Sabana
Grande

Villa
Reconciliación

Memorial
Sandino

Ciudad
Sandino

Barrio
San
Patricio

10

4

1

10

10

10

19

11

9

TOTAL OF INTERVIEES

84

Source: Field studies conducted in the four cities in 2010.

Service Providers
Santa Cruz. Ten of the city’s 40 providers of sludge removal
and sanitation maintenance services were interviewed.
Guatemala City. First, three meetings were held to
talk with representatives from a number of the city’s 27
collection companies. After that, with a view to exploring
certain topics in greater depth, representatives from the
three most well-known companies were interviewed again.
Tegucigalpa. The three most important operators in
the city’s outskirts were interviewed. One of them is

the operator that provides drinking water and sanitation
services at the national level (SANAA). As it was mentioned
earlier, SANAA is in the process of decentralization. In
addition, local operators in the following municipalities were
interviewed:
 6DQ3HGURGH6XOD WZRFRPSDQLHV
 /D&HLED RQHFRPSDQ\
 3XHUWR&RUWpV RQHFRPSDQ\
Managua. Five of the ten sludge collection companies
were interviewed.
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Government Ofﬁcials and Related Agencies
Santa Cruz
Interviews were held with officials from the following
government agencies and institutions related to the water
and sanitation sector:
t Vice Ministry of Drinking Water and Basic Sanitation
in the Ministry of the Environment and Water
t Government of Santa Cruz Department
t Santa Cruz Municipal Government
t Japan International Cooperation Agency
t Santa Cruz Services Cooperative
t Andrés Ibáñez Services Cooperative, and
t La Guardia Services Cooperative.
In addition, researchers with experience in the water and
sanitation sector were also interviewed.
In the Central American cities, interviews were conducted
with oﬃcials from the following institutions related to the
water and sanitation sector:
Guatemala City
t Guatemala City Municipal Water Supply ((03$*8$ 
t Municipal Development Institute (Instituto of
Fomento Municipal)
t Ministry of Environment and Natural Resources
t Ministry of Health and Social Assistance, Ministry
RI3ODQQLQJ 6(*(3/$1
Tegucigalpa
t /BUJPOBM "VUPOPNPVT8BUFS BOE 4FXFSBHF 4FSWJDF
(SANAA)
t .JOJTUSZPG/BUVSBM3FTPVSDFTBOEUIF&OWJSPONFOU
(SERNA)
t .JOJTUSZPG)FBMUI
t 5FHVDJHBMQB$JUZ(PWFSONFOU
t 1PMMVUJPO3FTFBSDIBOE$POUSPM$FOUFS $&4$0
Managua
t /JDBSBHVBO 8BUFS BOE 4FXFSBHF 4FSWJDF 4VQQMZ
(1$&$/ 
t .JOJTUSZPGUIF&OWJSPONFOUBOE/BUVSBM3FTPVSDFT
(MARENA)
t /JDBSBHVBO8BUFSBOE4FXFSBHF*OTUJUVUF */"")
 0LQLVWU\RI+HDOWK 0,16$
 0DQDJXD&LW\*RYHUQPHQW
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BOLIVIA
Aspects

SAGUAPAC

AAPS

Ministry of Health and
Sports

Ministry of the
Environment and Water

Role

Provider of drinking
water and sanitation
TFSWJDFT
Supervises to ensure
that sludge is not
discharged into
sewerage systems

Regulatory authority
for drinking water and
sanitation at the national
level, under Supreme
Decree 0071/2009

Oversight of drinking water
quality

&OWJSPONFOUBMPWFSTJHIU

Legal instruments

Ministry of Urban
Affairs Resolution 510,
October 1992, National
Regulations on the
Provision of Drinking
Water and Sanitary
Sewerage Services to
Urban Areas

Administrative Regulatory
Resolution 227/2010

Bolivian Standard NB512 Water Quality for
Human Consumption:
Requirements

Law 1,333, April
1992, Law on the
&OWJSPONFOU

Receives sludge
collected by removal
companies and treats it
in its treatment plants

Fecal sludge collection
companies operating
in the service area of
drinking water and
sanitation providers must
obtain authorization from
the AAPS.

Impact on
issues affecting
fecal sludge
management

Regulations on Water
Pollution, approved
by Supreme Decree
24,176, 8
December 1995.
&TUBCMJTIFTOPSNT
governing the quality of
wastewater discharged
into receiving water
bodies

5BSJGGTGPSUIFUSFBUNFOU
of fecal sludge received
from tanker trucks have
to be approved by the
AAPS.
5IFESJOLJOHXBUFSBOE
sanitation provider must
present a plan for the
disposal of fecal sludge
in its service area.
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GUATEMALA CITY
Aspects

EMPAGUA

Ministry of Public Health
and Social Assistance

Ministry of Environment and
Natural Resources

Role

Provider of drinking water and
TBOJUBUJPOTFSWJDFT
Supervises to ensure that sludge
is not discharged into sewerage
systems

Oversight of sanitary
conditions in fecal sludge
management

&OWJSPONFOUBMPWFSTJHIU

Legal instruments

&YFDVUJWF0SEFS 
Regulations on the Discharge and
Reuse of Wastewater and the
Disposal of Sludge

Decree 90-97 of the
Congress of the Republic,
Health Code, Article 4

Decree 68-86 of the Congress of
the Republic, Law on Protection and
*NQSPWFNFOUPGUIF&OWJSPONFOU

Impact on
issues affecting
fecal sludge
management

Reviews norms to update aspects
related to the fecal sludge removal
companies

*OTQFDUT SFHVMBUFT FTUBCMJTIFT
norms, and imposes penalties under
UIFMFHJTMBUJPOHPWFSOJOHGFDBMTMVEHF
Handles complaints of improper
discharge of sludge by the service
companies

HONDURAS
Aspects
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SANAA

Ministry of Natural
Resources and the
Environment (SERNA)

Ministry of Health

Role

Provider of drinking
water and sanitation
services

Grants operating licenses
to the companies through
Pollution Research and
$POUSPM$FOUFS $&4$0 
5PHFUIFSXJUI
&OWJSPONFOUBM
Management Directorate,
performs technical
evaluation of sludge
collection and disposal
companies

Sanitary oversight of
wastewater, rainwater, and
disposal of excreta

Legal
instruments

Decree 118-2003 of the
National Congress,
Framework Law on
Drinking Water and
Sanitation

Law 104-93
General Law on the
&OWJSPONFOU

Agreement 058, April 1996,
on discharge of wastewater
into receiving water bodies
and sanitary sewers, sets
technical standards and
parameters for regulating
quality of wastewater
discharged into sewerage
system

Impact on
issues affecting
fecal sludge
management

Grants permission to
discharge sludge into
sewerage system en
route to treatment plant

Tegucigalpa
City Government
*OUSBOTJUJPOUPXBSE
ownership of the drinking
water and sanitation
services under the
Framework Law
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NICARAGUA
Aspects

ENACAL

INAA

Ministry of Health
(MINSA)

Ministry of the
Environment and
Natural Resources
(MARENA)

Role

Provider of drinking
water and sanitation
services

Regulatory agency

Oversight of sanitary
conditions in fecal
sludge management

&OWJSPONFOUBM
oversight

Legal
instruments

Law 297, General
Law on Drinking
Water and Sanitary
4FXFSBHF4FSWJDFT

Law 297, General
Law on Drinking
Water and Sanitary
4FXFSBHF4FSWJDFT

Law 423, General
Law on Health,
Chapter 1,
&OWJSPONFOUBM
Sanitation, Art. 69

Law 217, General
Law on the
&OWJSPONFOUBOE
/BUVSBM3FTPVSDFT

5FDIOJDBM3FTPMVUJPO
$%35 
General Standards
for the Regulation
and Control of
Drinking Water and
Sanitary Sewerage
Services

5FDIOJDBM3FTPMVUJPO
$%35 
General Standards
for the Regulation
and Control of
Drinking Water and
Sanitary Sewerage
Services

Impact
on issues
affecting
fecal sludge
management

Specific regulations
on fecal sludge,
currently under
review by the
institutions involved

Managua City
Government

Registers the
companies and
vouches for
environmental safety

5FDIOJDBM4UBOEBSE
05 013-01,
&OWJSPONFOUBM
Control of Use of
Sanitary Landfills for
Nonhazardous Solid
Waste
Participates in
drafting norms
related to the
control, disposal,
and elimination of
hazardous waste

5PHFUIFSXJUI
.*/4" JTTVFT
regulations on
disposal and
discharge or
elimination of
substances that
can pollute the soil,
subsoil, aquifers or
surface water bodies
(Art. 113)

5IFSFBSFOP
relevant norms,
but it coordinates
BDUJPOTXJUI.*/4"
BOE."3&/"
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Annex 4: Assets
City

Company

Assets
5BOLFSUSVDLTVQUP
4m3

Santa Cruz

Guatemala
City

5FHVDJHBMQB

Managua

5BOLFSUSVDLTVQUP
4m3

Light
vehicles

Offices

Company 1

2

Yes

Yes

Company 2

9

Yes

Yes

Company 3

1

Yes

Yes

Company 4

2

Yes

Yes

Company 5

2

Yes

Yes

Company 6

1

Yes

Yes

Company 7

3

Yes

Yes

Company 8

2

Yes

Yes

Company 9

1

Yes

Yes

Company 10

5

Yes

Yes

Company 1

5

3

Yes

Yes

Company 2

3

3

Yes

Yes

Company 3

3

Yes

Yes

Company 1

2

Yes

Yes

Company 2

1

1

Yes

Yes

Company 3

N/A

N/A

Yes

Yes

Company 1

2

2

Yes

Yes

Company 2

1

3

Yes

Yes

Company 3

4

Yes

Yes

Company 4

1

Yes

Yes

N/A

Yes

Yes

Company 5

58

N/A

