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Sustainable investments in  urban infrastructure present
major  analytical and management challenges.  Where
citizens’ needs are addressed and real benefits are
produced, infr astructure investments contribute
fundamentally to the quality of life and the economic
development of urban areas.  These investments can also
be financially viable.  Where client needs are ignored,
infrastructure investments generate debt and decay.
Recent research shows the potential for using economic
valuation methods to understand citizens’ perceptions of
infrastructure services and to measure their willingness to
pay for alternative services.  In particular, certain forms
of contingent valuation  (CV) appear particularly adept at
characterizing the services received by citizens and at
estimating the associated economic values (Whittington
et al., 1991;  Briscoe et al., 1990; Whittington et al.,
1990a; Whittington et al., 1990b; Al taf et al., 1993;

McPhail, 1993; Whittington et al., 1993; Altaf, 1994.)

CV is flexible enough to be used ex ante in the design
and evaluation of project plans as well as ex post to
determine whether the planned services are actually
delivered and are valued by those who receive them.

This article reports how contingent valuation was used in
an ex post evaluation of water  and wastewater
investments in greater Cairo, Egypt, a desert metropolitan
area of more than 10 million people.  From 1980 to 1995,
the U.S. Agency for International Development (USAID)
invested $1.3 billion to improve Cairo’s water and
wastewater infrastructure.  Through  a 1994 cooperative
agreement between USAID and Michigan State
University, the authors began a one and a half year
project to iden tify whether these investments resulted in
the intended service improvements and, if so, to measure
the benefits associated with the different services.  The
project began with an engineering analysis that detailed
the way the investments were implemented.  The analysis
also identified how the investments affected the services
obtained by Cairo residents.  

The engineering analysis identified four categories of
impacts that the investments had on the daily lives of
Cairo’s residents.   These impacts were (1) reliable 24
hour water service in areas where extended service cutoffs
had been routine; (2) in-home water service connections
for household previously served only by public standpipes
and water vendors; (3) reduced sewer flooding of streets
and proper ty; and (4) sewer connections for areas
previously outside of the wastewater  network.  A carefully
sequenced series of focus groups and structur ed
interviews were used to test whether the identified
impacts were of significance to Cairo residents and
estimate the economic value of these services.  

The report details the economic evaluation of the
identified impacts.   The first  section outlines water and
wastewater service conditions in Cairo prior to
infrastructure improvements.  The section draws on the
qualitat ive research to descr ibe the impact of these service
conditions on the Cairo residents and how households
adapted to these conditions.  The next  section  reviews the
development and survey administration of the contingent
valuation questionnaires.  The third section  reviews
estimates of household willingness to pay for water and
wastewater service improvements.  A final section
discusses implications of the research.

INVESTMENT RATIONALE

Cairo’s popula tion grew by more than 2.5 percent from
the 1950s through the 1990s.  By the late 1970s, Cairo’s
population  had grown to the point that existing water and
wastewater networks could not provide adequate services.
The water network could not process and distribute
enough treated water to meet user demands.  Low water
pressure and frequent ser vice interruptions were
apparently routine for households connected to the
network, particularly during the peak use hours of the day

(AMBRIC 1987).  Thirty-six percent of the urban
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population without in-home water connections (Taylor-
Binnie 1977).  Households beyond the reach of the
network spent time and money bringing water into their
households.  The sewer system was less adequate than the
water network.    In sewered areas, broken and
overloaded equipment led to chronic sewer overflows and

flooding (AMBRIC 1981). Sixty-four percent of the
urban population was without sewer service (Taylor-
Binnie 1977). 

In response to these water and wastewater service
problems, international donor agencies began a large
scale rehabilitation and expansion of much of Cairo’s
water and wastewater networks.  Water network
investments rehabilitated and expanded exist ing water
treatment facilities, constructed and rehabilitated
transmission and distribution networks, and increased
storage capacity.  The intended outcome of these
investments was to provide uninterrupted water service to
households within the central part of the city (CH2M Hill
1990).  Expanded capacity may also have provide
sufficient water to support new household connections.
Sewer network investments expanded and rehabilitated
treatment facili ties,  rehabilitated the sewage collection
system, and expanded the sewer network into previously
unsewered areas of the city.  The sewer investments were
intended to eliminate sewer flooding throughout Cairo
and provide in-home sewer services to households in
selected parts of the city previously without sewer services
(AMBRIC 1993).  These infrastructure investments
began in the late 1970s and were largely completed by the
mid 1990s.

WATER AND WASTEWATER SERVICES: THE
EXPERIENCE OF HOUSEHOLDS 

A qualitative phase of the research was used to
understand how the water and wastewater network
deficiencies affected the economic well-being of Cairo
residents.  At the outset of this research it was not clear
whether Cairo residents perceived the past or present
inadequacies as a substantial economic problem.  To find
out, the research included a series of 15 focus groups.
Focus group participants were carefully selected to
represent a cross-section of socioeconomic backgrounds
and a range of water and wastewater conditions.1  A
professional market research firm2 conducted the focus
groups in Arabic and provided simultaneous oral
transla tion to English.  The discussion guides for the
focus groups drew heavily on ethnographic methods and
avoided the vagaries of general attitudinal questions
(Spradley 1979)  The discussions focused on participan ts’
experiences with water and wastewater services, the
perceived quality of the services, the character istics of

services that were important to participants, and the
language they used to describe their experiences.

A portion of the focus group part icipants were drawn
from areas thought to have unreliable water  service.
Participants from these areas were well aware of the
deficiencies in their water service.  Participants  spent
considerable effort and time to overcome the vagaries of
their water supply.  One respondent described her
situation in the following way, 

“We store water at night when the
pressure is strong.  We use stored water
because of the cutoffs.  We use barrels
and jerrycans.  The bathtub in my
house never gets empty.  We always
keep enough storage to reduce the risk
when water gets cut.”

Participants reported that they used pumps to draw water
from the network when pressure was low. People were
aware of the economic tradeoffs involved in using pumps
to obtain water:

“The pump in creases my electricity
bill...A profit from here when you get
water, and a loss from there when you
pay for electricity.  You come at the
end of the month and find your bill is
around 25 pounds (LE)[equivalent to
US$ 7.40]3.   I have to sacrifice in
electricity to get water.”

Managing water pressure within a building required
cooperation among neighbors.  Water pressure was
often inadequate to serve more than one tap in a
building at a time.  Thus, the use of water in one
apartment would lower the water pressure available
to other households.  Women reported that they spent
time and effort coordinating water use within their

apartment buildings.  When neighbors could not
cooperate, arguments often ensued.

Another set of focus groups interviewed households
without an in-home connection to the water network.
These households engaged in a continuing struggle to
obtain water for household needs.  Recently connected
participants had vivid memories of their efforts to obtain
water before they got an in-h ome conn ection.  One
women recalled that,
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“...(l)aundry day was terrible.  I used to store
water.  We used to fetch  water aroun d 13 times
on that day, me and my daughter.  Can  you
imagine the suffering?...The bastilla [water
container] was big and used to give us
headaches.  This affected our bodies later.  My
body used to get very tired.”

These recollections paralleled the experiences of those
who were not  yet connected to the water network.  One
women described her daily experience in the following
way,

“...we fetch water from surrounding
areas...The distance is very long and
carrying water is difficult.  It is around
half an hour’s walk plus the
embarrassment and humilia tion we go
through when residen ts of connected
houses treat us bad.”

Those without an in-home water connection obtained
water from public taps, from nearby connected
residences, from local businesses, and from taps located
in mosques.  Households viewed canal water as badly
polluted and never  used it for general household
purposes.  Households often had to pay for access to
water.  The  following quotation i llustrates:

“I bring water from the street behind
me, a 15 minute walk.  I pay money
each month, three pounds [US$ 0.89],
to one of the houses.. .This payment is
for six to seven trips a day...sometimes
they let me use more...”

Participants understood the economic tradeoffs involved
in water supply.  Some had gone to the expense of
installing local water pipes and connecting clandestinely
to the water network.  Others purchased water from water
transporters.  

It was more difficult to find participants experiencing on-
going problems with  sewer flooding and sewer overflows.
Sewer overflows were still occurring, but  they seemed
occasional and less severe than indicated by previous
reports.  Participants recalled past overflows in vivid
terms, as the following statement illustr ates:

“For more than 20 years we suffered.
Sewer water was this high in the street;
flies, dirt, diseases and some
unbearable things.  We wrote
complaints and used to get the guy
from the municipality by ourselves.

We collected money to give him and
still nobody did anything.  We often
bought lorries of sand to fill the street
to reduce the smell.”

Other respondents had similar recollections.  They
remembered the smells,  insects, soil ing, property damage,
and disease.  Residents were aware that sewers had been
repaired and rehabilitated.  The following comment
describes the current situation:

“...It is heaven compared to the old
sewer system in which we lived for 20
years.  Now they are using new pipes
that are lubricated with a certain
material.  We now clean the
streets...Some people have gardens in
front of their houses.  The area has
become very, very beautiful.”    

Households in unsewered areas used underground sewage
vaults to dispose of their wastewater.   Each building was
serviced by one or more vaults.  These vaults were made
of porous material so that liquids percolated into the
surrounding earth.  Households hired vacuum tank trucks
to evacuate liquid when the vaults became full.  The
frequency of evacuat ion varied with soil conditions, the
depth of groundwater , and th e amount of wastewater
produced by the connected households.  Respondents
were well aware of the vault technology and its costs:

“We have a toilet that is connected to a
vault.  We empty it every four days.  It
costs us ten pounds for each cleaning
visit.  The cleaning is done using a
tank truck.  We got the vault built
ourselves by purchasing the cement
and bricks and hir ing the laborers.
The vault is the most important thing
in our houses...”

Arguments over the cost and use of the vaults were
common.  Households in th e same building had to
cooperate to control the amounts of wastewater and the
cost of evacuating th e vaults.  One participant  recalled
that,

“Paying for emptying the vault created
a lot of problems.  We had ten
apartments in the house.  I could pay
five pounds immediately but my
neighbor could not.  We fought and let
the vault  overflow for  two or three days
until we collected the money for the
tank truck.”




