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Sustainable investments in urban infrastructure present
major analytical and management challenges. Where
citizens needs are addresed and real benefits are
produced, infrastructure investments contribute
fundamentally to the qudity of life and the econamic
develgpment of urban areas. These investments can also
be financially viable. Where dient needs are ignored,
infragructure investments generate debt and decay.
Recent research showsthe potential for using economic
valuation methodsto understand citizens perceptionsof
infragructureservicesand tomeasuretheir willingnessto
pay for alternative services. In particular, catain forms
of conti ngent valuation (CV) appear particularly adept at
charaderizing the sevices received by citizens and at
estimating the associated economicvaues (Whittington
et al., 1991; Briscoe et al., 1990; Whittington et al.,
1990a; Whittington et al., 1990b; Altaf et al., 1993;
McPhail, 1993; Whittington et al., 1993; Altaf, 1994.)
CV isflexible enough to be used ex ante in the design
and evaluation of projed plans as well as ex post to
detemine whether the planned services are actually
delivered and are valued by those who receivethem.

Thisarticlereportshow contingent vauation wasused in
an ex post evaluation of water and wastewater
investmentsin greater Cairo, Egypt,adesat metropditan
area of marethan 10 million people. From 1980 to 1995,
theU.S. Agency for International Development (USAID)
invested $1.3 hillion to improve Cairo's water and
wastewater infrastructure. Through a 1994 cooperative
agreanent between USAID and Michigan State
Univergty, the authors began a ane and a half year
project to identify whether these investments resulted in
theintended service improvements and, if so, to measure
the benefits associated with the different services. The
projed began with an engineering analysis that detailed
theway theinvestmentswereimplemented. Theanalysis
also identified how the investments affected the services
obtained by Cairo residents.
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The engineering analysis identified four categories of
impacts that the investments had on the daily lives of
Cairo's resdents. These impacts were (1) reliable 24
hour water servicein areaswhereextended ser vicecut offs
had been routine; (2) in-home water service connections
for household previously served only by public standpi pes
and water vendars; (3) reduced swer flooding of sreets
and property; and (4) sewer connections for areas
previouslyoutside of thewastewater network. A carefully
sequenced series of focus groups and structured
interviews were used to test whether the identified
impacts were of significance to Cdro residents and
estimatethe ecanomic vdue of these srvices.

The report details the economic evaluation o the
identified impacts. The first section outlineswate and
wastewater service conditions in Cairo prior to
infragructure improvements. The sedion drawson the
qual itativeresearch todescribe theimpact of these service
condtions on the Cairo residents and how households
adapted tothese conditions. Thenext section reviews the
devel opment and surveyadminigration of the contingent
vauation quedionnadres. The third section reviews
estimates of household willingnessto pay for water and
wastewater service improvements. A final section
disausses implications of theresearch.

INVESTMENT RATIONALE

Cairo's population grew by mor e than 2.5 percent from
the 1950sthrough the 1990s. By thelate 1970s, Cairo’s
popul aion had grown to thepointthat existing water and
wastewater networ kscould not provide adeguate services.
The water network could not process and distribute
enough treated water tomeet user demands. Low water
pressure and frequent service interruptions were
apparently routine for households conneded to the
network, particularly during the peak use hours of theday
(AMBRIC 1987). Thirty-9x percent of the urban



popul ation withaut in-hame water connedions(Taylor-
Binnie 1977). Househdds beyond the reach of the
network spent time and money bringing water into their
households. Thesewer system was less adequatethan the
water network. In sewered aress, broken and
overloaded equipmentledto chronic sewer oveflovs and
flooding (AMBRIC 1981). Sixty-four percent of the
urban popuation was withaut sewea service (Taylor-
Binnie 1977).

In response to these water and wastewater service
problems, international donar agendes began a large
scale rehabilitation and expansion of much of Cairo’'s
water and wastevater networks.  Water network
investments rehabilitated and expanded existing water
treatment facilities, constructed and rehabilitated
transmission and distri bution networks, and increased
storage capacity. The intended outcome of these
investmentswasto provide uninterrupted water serviceto
householdswithin thecentral part of the aty (CH2M Hill
1990). Expanded capacity may also have provide
suffident water to support new household connections.
Sewer network investments expanded and rehabilitated
treatment facilities, rehabilitated the sewage collection
sysem, and expanded the sewer network into previously
unsewered areas of the city. The sewer investmentswere
intended to eliminate sewer floading throughout Cairo
and provide in-home sewe services to househdds in
selected parts of the citypreviouslywithout sewer services
(AMBRIC 1993). Thes infrastructure investments
beganinthelate 1970sand werelargel y completed by the
mid 1990s.

WATER AND WASTEWATER SERVICES: THE
EXPERIENCE OF HOUSEHOLDS

A qualitative phase o the research was used to
undergand how the water and wadewater newark
deficiencies affected the econamic 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 econamic prodem. Tofind
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.! A
professional market research firm? conducted the focus
groups in Arabic and provided simultaneous oral
trandation to English. The disusson gudes for the
focusgroups drew heavily on ethnographic mehodsand
avoided the vagaries of genegal attitudind questions
(Spradl ey 1979) Thediscussionsfocused on participants
experiences with water and wadewater savices, the
perceived qudity of the services, the characteristics of
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services that were important to partidpants and the
language they used to describe their experiences.

A portion of the focus group participants were drawn
from areas thought to have unrdiable water service.
Participants from these areas were well anare o the
deficiencies in their wate service. Partidpants spent
considerable effort and timeto overcome the vagaries of
their water supply. One respondent described her
situation in the following way,

“We store waer a night when the
presaureisstrong. We use stored water
because of the cutoffs. We use barrels
and jerrycans. The bathtub in my
house never gets empty. We aways
keep enough storage to reduce the risk
when water gets aut.”

Participants reported that they used pumpsto draw water
from the network when pressure was | ow. People were
awareof the economi ctradeoffs involved in using pumps
to obtain wate':

“The pump incresses my electricity
bill...A profit from here when you get
water, and a loss from there when you
pay for electridty. You come at the
end of the month and find your bill is
around 25 pounds (LE)[equivalent to
USS$ 7.401%. | have to sacrifice in
electridty toget 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 atime. Thus, the use of water in one
apartment would lower the water pressure available
to othe housshdds. 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 groupsinterviewed households
without an in-home connection to the water network.
Thesehouseholds engaged ina continuing struggle to
obtain water for household needs Recently connected
participants had vivid memori es of their effarts to obtain
water before they got an in-home connection. One
women recalled that,



“...(Haundry day was terride. | used to dore
water. We used to fetch water around 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 badies later. My
body used toget vay tired.”

These recoll ections parallel ed the experiences of those
who were not yet connected to the water netwark. One
women described her daily expeaience in the fdlowing

way,

“...we fetch waer from surrounding
areas...The distance is very long and
carrying water isdifficult. It isaround
half an hour's wak plus the
embarrassment and humiliation we go
through when residents of connected
housestreat us bad.”

Those without an in-home water connection obtained
water from pubic 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 illustrates:

“1 bring water from the street behind
me, a 15 minute walk. | pay money
each month, three pounds [US$ 0.89],
to one of the houses...This payment is
for six to seven tripsaday...someti mes
they l¢ me usemore...”

Participants undergood the economic tradeoffs involved
in water supply. Some had gone to the expense of
installing local water pipes and conneding clandestinely
tothewater network. Other s purchased water fromwater
transporters.

It was more difficult tofind participantsexpeiendng on-
goingproblemswith sewer floodingand sewer overflows.
Sewer overflows were still occurring, but they seemed
occadona and less severe than indicated by previous
reports. Participants recalled pag overflows in vivid
terms, as the following statement illustr ates:

“For more than 20 years we suffered.
Sewer wate wasthishigh in thestreet;
flies, dirt, diseases and some
unbearable things. We wrote
complaints and used to get the guy
from the municipdity by ourselves.
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We collected money to give him and
still nobody did anything. We often
bought lorries of sand to fill the street
to reduce the smdl.”

Other respondents had similar rewlledions. They
remem bered thesmells, insects, soil ing, pr operty damage,
and disease. Residentswere aware that sewers had been
repaired and rehabilitated The folloving comment
desaibes the aurrent dtuation:

“...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 ther houses The area has
became very, very beautiful .”

Householdsin unsewer ed areasused undergroundsewage
vaultsto dispose of ther wadewater. Each buildng was
serviced by one or more vaults. These vaults were made
of porous material so that liquids percol ated into the
surroundingearth. Householdshired vacuum tank trucks
to evacuate liquid when the vaults became full. The
frequency of evacuation varied with soil conditions the
depth of groundwater, and the amount of wastewater
produced by the connected households. Respondents
were well aware of the vault technology and its costs:

“Wehave atoilet that isconnected to a
vault. We empty it every four days. It
costs us ten pounds far each cleaning
vigt. The cleaning is done using a
tank truck. We got the vault built
ourselves by purchasing the cement
and bricks and hiring the laborers.
The vault is the mog important thing
in our houses...”

Arguments over the cost and use o the vaults were
common. Households in the same building had to
coopeaate to contrd the amounts of wagewater and the
cost of evacuating the vaults. One participant recalled
that,

“Paying for emptyingthe vault created
a lot o prdblems. We had ten
apartments in the house | could pay
five pounds immediatdy hbut my
neighbor coud not. We foughtand let
thevault overflow for two or three days
until we cdlected the money for the
tank truck.”






