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Abstract. The aim of this paper is to present a practical uahprepared for the Department Public Health andirBnment now
Department for the Protection of the Human Envirentrof the World Health Organization (WHO) dealingh how to identify,
collect, estimate and compare costs of the availabthnical options to provide access to safe gminkvater in low-income
communities. To cost an improved water supply tetdbgy, likely to secure access to safe drinkingerats defined by the WHO-
UNICEF Joint Monitoring Programme for Water SupphdaSanitation, we rely on a bottom-up approach thsdaggregates the
technology process according to its essential compis, singled out by an engineering descriptionesfionnaires have been
developed to identify the main resources invested water supply project and to collect, at différdisaggregation levels, four
types of costs, namely: infrastructure, operatinaintenance and other relevant costs such as airation. Comparability of these
different cost elements is achieved by discoungixgenditures at different times to the same refardime. Eventually, full and unit
cost indicators allowing least-cost analysis améved from this cost-picture.
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1.Introduction

The United Nations Millennium Declaration has éom&d the central role of water in sustainable tmwaent
and in efforts to eradicate poverty. Increasingetage in water supply is essential in overcomingepy through
reductions of water-related diseases.

In this paper we present a practical mahuai Costing Improved Water Supply Systems for Low-iecom
Communitieprepared for the Department Public Health and ®nwent of the World Health Organization (WHO),
on how to identify, collect, estimate and compaostg of the available technical options to provideess to safe
drinking water in low-income communities, namelyaluand slum communities. This guidance documetenits to
contribute in a meaningful way to achieve one @& thain targets of the Millennium Development GAADG),
namely to halve, by 2015, the proportion of peopithout sustainable access to safe drinking watet basic
sanitation.

Although limited in scope to the process of costiage water supply (WS) technologies, our methagiolis
intended to be part of a more comprehensive ecaneraluation of basic services that are instruniéntéostering
human development and quality of life in developewuntries. In the context of this process, we hdeeeloped a
methodology allowing identification and costingtbé technical alternatives for performing leastt@mlyses, in order
to identify the best economic alternatives. Fos thurpose a practical manual has been conceivéaciidate and
standardize the implementation of this methodolaiying at improving the access to safe drinkingewan low-
income communities. It explains, systematicallye firocess by which the relevant data should bescelli and
processed for costing improved drinking water sesyas defined by the WHO-UNICEBoint Monitoring Programme
(JMP) for Water Supply and Sanitation (WS&S).

To successfully apply this method to actual pragjeah Excel spreadsheet Costing Processor, hasdegeloped,
enabling a user-friendly collection and processdfighe relevant information to assess a specif@jeut, providing
final conclusions for the decision makers.



2. Improved WS technologies for low-income communities
The essential components or "activities" of a watgply process in low-income communities are:

- Water Source: represents all the fresh water that comes fronp@adion to precipitation. The types of water seurc
are: surface water, groundwater and pluvial water.

« Water Collection: dug wells are common for the use of groundwatdrlenan intake with pumping facilities is
required if the water is to be collected from afate water source. A permanent roof is needed dtieation of
rainwater

« Water Conveyance: water is normally conveyed by gravity or pumpiigdicated structures carry the water from
the water source to storage before treatment cgrveansumption.

- Water Storage: the reservoirs have a storage capacity for thé&cipated water demand before treatment and
distribution.

« Water Treatment: the more common method for water treatment incdudedimentation, aeration, filtration,
demineralisation and disinfection.

- Water Distribution: the means of delivery of water to individual comgus varies. It may be piped or carried by
various means of transport in containers.

Figure 1 shows how these activities of a water jupmcess can be combined to generate an actuat wapply
system for low-income communities.
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Figure 1: Activities of a water supply process

The WS technologies we consider are those compatiiih the MDG WS&S target of improving the accéss
safe drinking water in low-income communities. Tedperational, the WHO and UNICEF JMP for WS&S tlefined
drinking water as the water used for normal doroegtirposes, including consumption and hygiene, @assified
existing WS technologies as either “improved” onifaproved”. The former are those technologies niik&ly to
secure a safe supply of drinking water and, theegfihe technologies allowing achieving the MGD WStarget.



These technologies include:
- Piped water into dwelling, plot or yard
- Public tap/standpipe
+ Tube-well/borehole
« Protected dug well
« Protected spring
- Rainwater collection
- Bottle water may be considered improved only whenhousehold uses water from an improved sourcedioking
and personal hygiene.

3. Appropriate improved WStechnologies

Only some of the available improved WS technolsgidl be suited for use in the specific settingagroject. On
the basis of local conditions, the use of somelabi technologies can be ruled out as they willneempatible with
prevailing constraints or entail unacceptable rig@sexample: arsenic levels in groundwater).

Therefore, before tackling the costing of avaabdchnologies, it is important to identify all #crisks and
constraints and to discard all the technologieshléento overcome these constraints or posing unaabkeprisks. The
technologies that remain after this eliminationgaess are referred to as “appropriate” for the ptajader assessment.

To identify the risks and constraints a WS projedaced with, it is useful to rely on a set ofdjug criteria. The
main screening criteria are those related to loesdurces, financial, economic, technical, envirental, institutional,
cultural and social constraints as well as to heddks.

To select appropriate WS technologies accordindpége criteria, physical-technical as well as doseconomic
guestionnaires have been designed to collect bakgant data allowing testing the appropriaterdsavailable WS
technologies.

Figure 2 shows the selection process and guidirigrier that may serve as a useful tool or refereiactelp
decision makers in the identification and selectbthe most appropriate WS technology in rurabarélhis selection
process is particularly useful when there is nonflrwater supply technology in the community unctamsideration. In
some cases any existing water supply technologynfarence the selection of the appropriate tecbgglin ways that
the process cannot fully capture. It is importaot consider existing or planned water supply teobgiels in
neighbouring areas because these alternatives nabjeethe community to reduce its costs below whay would
otherwise be.

4. Costing rationale

The primary intent of economic costing is to depeln economic value of the opportunity cost ofvighimg a
given WS service to the national economy. In pcagtihere are three principles to follow in prepgrestimates of
economic costs:

- All relevant costs to the economy, regardless ob \itility, households, Government, etc.) incursnth must be
included.

- Each cost must be properly evaluated using econgmies representing the national opportunity castshe
resources invested in the WS project. To correstiodied prices, “shadow factors” must be used,artiqular for
unskilled labour wages, foreign exchange for imparid the interest rate.

« The assumptions used for costing different techgiebomust be mutually consistent and comparable.

The proposed method of identifying, collecting amalysing cost data of appropriate WS technologikas on a
bottom-up approach that disaggregates the WS ma@mording to the main activities described irisa. For each
activity we consider four types of costs.

- Investment costs include those costs that can be identified incivestruction of infrastructures, such as: prelimina
studies, equipment, local material, imported mateworkers, other investment costs and contingenci

- Operation costs comprise all expenditures that are required t@kesystem in operation. They include expenses for

personnel, chemicals, electricity, fuels, materiafice supplies and building rents.

« Maintenance costs comprise all expenditures that are required to kaegpystem in good condition while it is
operated. They include all the expenses for runmiraintenance plans and repair interventions ofasifuctures,
equipments and vehicles.

« Other relevant costs encompass the operational costs of a WS technaleftgcting the correct functioning of the
system; in this context the most important are: iathnative costs of the system, training costgnpotional and
educational costs.
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Figure 2: Screening process to select appropriate improvadngupply technologies in low-income communities

All WS technologies involve costs that occur afeti#nt points in time, some annually, like openadiocosts,
others less regularly, like maintenance and rephact costs, some only once, like the installatidnheavy
infrastructure. To make these different sequen€essis comparable and to consolidate all thests dois necessary to

bring expenditures at different times to valuethatsame reference time.

The costs comparability of different WS projectsachieved by computing the present value of eaohanic
cost component of a project, using a common discaate reflecting the opportunity cost of capitaidaby
consolidating all these discounted costs in a Bdbt Present ValueFCPV) of the project. This calculation is

performed using the following formula:

with:
Ct
Ot

.
FCPV =Y

t=1

(Ct +Ot +Mt +OCt)
@+i)

the economic construction costs incurred in yiear
the economic operation costs incurred in yiear



M, the economic maintenance costs incurred in year

oG the other economic relevant costs incurred in year

i the annual opportunity cost of capital (here as=ilito be constant) used as discount rate,
T the design lifetime of the project (in years).

Notice that, by discounting costs incurred in yéafor a period oft —1 years, we implicitly assume that annual costs
all occur at the beginning of the year.

When the level of services provided by the appaiprWS technologies varies in time and across tdopies,
FCPVis not the most suitable indicators to use fost&mst comparisons because its value varies aocpia the level
of services provided. In these situations, a sereicproduction indicator of the WS system is neéedésing such an
indicator, it is possible to compute a cost meapereunit of service provided during a year.

In particular, when the WS facility is not utilized full capacity upon construction, but use inse=agradually
over time to meet the designed level of servicdg after a number of years, an appropriate definitof a unit cost is
provided by the so-called Average Incremental CAKE), based on the following formula:

FCPV
I Q

= @1+

AIC =

where Q, stands for the annual level of services providegidart. This formula provides a unit cost calculated by

dividing theFCPV of the WS system with a measure of its life cymleduction. Life cycle production is computed by
valuing the services provided in the future lesantthose produced at the present time, just as costirred in the
future have a lower present value than those ieduat the present time. This way of measuring tfee dycle
production of a WS system that is operated ovee tima non-stationary way, expresses the presémt vd the life
cycle production if the value of the services pded is constant in time.

To quantify the service or production of a WS egstin each yeat of its life cycle, we consider three alternative

indicators, namely:
» the size of the population served, denotedFpy

» the number of household water connections, dertnted; ;

 the quantity of water supplied, denoted Qy.

For designing consistent scenarios of these ptamuindicators, we start by specifying independste¢narios
with respect to the population served and to tlieviang two other variables:

» the average size of the household served, dengtdd, b

» the average per capita consumption of water optpilation served, denoted loy.
These two last variables allow deriving consistr@narios of the number of household water cormextand of the
quantity of water supplied from the population sehscenario, simply by dividing, by N, and multiplying B by
q, , respectively.

We model the development scenario of varialiles N, and ¢; by means of the following formula:

Xt = X1+(X0+1_X1)F(t_la,,8,6),

where X; denotes the variable to be modelle¢, its initial value at the starting date of the W&tem use (beginning
of yeart =1), Xy, its final value (beginning of year = g +1), corresponding to the full capacity use of the WS
system , reached afté# <T full years of theT full years project life cycle, and (7;a, 3,6) a beta cumulative
distribution function of the continuous time valal defined on interval0; 8] . This function expresses the shape of
the time trend followed by variabl; to reach afterd full years its final valueXy,; from its initial value X;.
Therefore, it depicts a growth scenario X¥; < Xg,,, a decline scenario iX; > Xg,; and a steady scenario if
X1 = Xt

As regards the profile of this time trend, it igetenined by the value of parametaws and S which rule the
shape of a beta cumulative distribution functiod ahits underlying density function expressing ihgtantaneous rate



of change (speed) of this time trend. By choosipgrapriate values of these positive parametwrand S5, a wide

range of time trend profiles can be generated.

For WS projects that are fully utilized upon coustion, costs comparisons throug@PV can be replaced by a
costing criterion of easier interpretation, namtig Full Annual Equivalent CosFAEQC), defined as the constant
annuity to be paid during the project life cycleTofears to refund the full cost of the project ataportunity cost of
capital i . This equivalence is stated by the following fotau

- Ca T
x FAEC _rcPv = FAEC=FCpvIEt)
t=1 (1+1) @+i) -

Defining an average unit cost is also easier wthenWS system is utilized at full capacity as sasrit is built.
Such a unit cost is calculated by dividing &EC of the system by the annual production at fullacdy. This Unit

Annual Equivalent Cost is therefore defined BAEC = FAEC/Q , whereQ stands for the annual level of services

provided at full capacity.

For a project designed to provide drinking watea tgrowing population or to a growing water demahdUAEC
criterion understates the cost of producing a ohiservice by an amount determined by the time-shafpunused
production capacity. Therefore, the difference lsemJAEC andAIC will assess the opportunity cost of spare capacity
during the design lifetime of the project.

5. The water supply costing processor

Any attempt at costing a WS project should addites$ollowing practical issues:

e Outlining a project scenario.

 Identifying the local risks and constraints facgde project.

» Selecting the appropriate improved WS technologiaspatible with the identified risks and constraint

» Identifying and collecting the relevant quantitatidata allowing calibrating the level of WS sersite be provided
and to assess the life-cycle economic cost of tbggt for any identified appropriate WS technology

» Computing consolidated cost indicators for any fiied appropriate technology in order to perforeadt-cost
analysis allowing identifying the best economidiealogies.

To tackle the two last complex issues of this cmsprocess, an Excel spreadsheet, referred toNsater Supply
Costing Processor (WSCP), has been developed, enabling a user-friendlytifiteation, collection and processing of
the relevant quantitative information to assegsezi§ic WS project.

Preliminary to the use of this processor, the [ifaner (the appropriate person to fill in the spisheet is a
sanitary engineer) should identify the sourcesaiddamong: local authorities, municipal or cityiedg, secretaries or
ministries of public works. All these agencies hawngineering work-studies audited by multilatemnglamizations, such
as the World Bank, the Inter-American Developmeahig the Asian Development Bank or the African Depment
Bank. Regarding to the expenses in promotion argiehg education, one should consult these ingtitatiand the
Health Secretary or Ministry of Health of the cayniWhen these public sources cannot provide tlcessary data one
can resort to other private sources, such as eaigtn firms, consulting firms, or anyone who hastigipated in the
construction or pre-studies related to WS techrie®in the rural communities.

In what follows we shall briefly present this toalsing an illustrative case study, namely a ruré@ Yoject
intended to provide potable water to the populatibGuantanamo, located in Peru (Department of\artin), carried
out by a local consultahito test and assess a former version of our guelarenual and WSCP.

The WSCP costing of a WS project starts with theiad of an improved WS technology and the desigitsaise
over its life cycle. This first task is performed inputting in aScenario design sheet:

e The choice of amimproved WS technology and itsdesign lifetime.

» Thetime trend shape of each of the quantitative indicators used tagiethe life cycle production growth of the
WS system, with the corresponding values of theghrarameters used to quantify these trend profilsely: the
initial value of the indicator (at the starting date of the WStesm use), itslesign value (corresponding to the full
capacity use of the WS system) andtttemd duration (number of full years to reach the design value).

The WS project of Guantdnamo-San Martin was dedigm@rovide drinking water to a population of Borfilies,
by transporting through one collector, water takem a river located in a gorge, to sedimentatiost fand later to a
slow sand filter and a reservoir. From the resepaline of adduction transports the water int distribution network
and to the domiciliary sinks. The initial populatibenefiting from this project was estimated at 3abitants (6
inhabitants per family) but the infrastructure wail out to supply water to a design populatiord68 inhabitants
reached after 7 full years of growth at an avei@gaual rate of 4.5% (historical growth rate of tleeade 1993-2003).
The expected utility life of the system was estedato 20 years. Consequently, from a menu of imgaloWS
technologies a PIPED WATER INTO DWELLING, PLOT ORARD was selected for costing over a design lifetime



of 20 years and, from a menu of pre-programmed tigred shapes a SYMMETRICAL S-SHAPEDY € 5 =2) trend

was selected to design the trend scenario of thelption served by the project, supposed to grow fuall years from
an initial size of 300 inhabitants to a design 97&l08 inhabitants. Once these data inputted WISCP display the
time trend scenario of the WS project use in nuca¢ds well as in graphical form, as shown by Fegiir

S-shaped (alpha=beta=2)
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Figure 3: Growth scenario of the population of users for@&mantanamo-San Martin water supply project

The second step in costing a WS project with theQR'$onsists in identifying the main resources iteg# the
project. To help identifying what inputs are neeegdor implementing a particular WS project, a setjuestionnaires
encompassing all the activities potentially invalve implementing an improved WS technology haverbagesigned.
These costing questionnaires, implemented in th&C®/Sare based on the typology of costs describesbdtion 4.
According to this typology, costs are first distiighed depending on whether they are incurred taisehe WS
infrastructure or to maintain and operate the stftecture during its lifetime. These cost categodee than crossed
with a typology of the kind of economic resourceseisted into these activities, to generate a seariesosting
guestionnaires describing the use of a given resocaccording to three levels of aggregation, namely
« anitem level corresponding to the technologies that can be tsqukrform each single activity describing, in

section 2, an improved WS technology option frotachnical point of view;

» a sub-item level corresponding to the particular technical devikattcan be used to practically implement a
technology;

» aninput level that breakdowns the sub-item description of anieth device according to the more detailed level a
which cost data can be collected.

Once the resources involved in the realization &W& project have been identified, the next stepsist® in
looking for the data sources essential for quaintifythe resources invested in the WS project. Adiogr to the
available data sources, this quantification camppé®dormed at a disaggregated level (input levebkdewn) or at a
more aggregated level (sub-item, item or activigaixdown).

» The use of the disaggregated level option, prograthin the costing questionnaire sheets of the W3&Ruires
inputting a physical measurement of the investedurces described at the input level breakdowns Tehviel of
disaggregation is recommended in order to prowidgiht and transparency into the process of valetwnomic
resources in monetary terms, and eventually empbhist portability to other settings.

» The sub-item, item or activity aggregation levetiop has been devised for those situations whestiital or bid
data sources lack detailed information for perfoigna costing at a disaggregated level. In suchse oaly the
monetary value of a cost component at a sub-itexm or activity level is required.

For the Guantanamo-San Martin WS project, in palgic investment costs for local material have bepesmntified
at a disaggregated level while the available dateces did allow assessing investment costs fauabnly at a more
aggregated level of total wage cost paid at a ®rh-or item level. Likewise, maintenance and openatosts for local
materials and labour were reported at an aggredewet whereas the separation for labour costadomt maintenance
and operation was prevented because the same peasappointed for both tasks.



The final step in costing a WS project consistgadluing and discounting the quantified investedugses, using
prices that represent the national opportunity cadtthese resources (economic costing). To perfitrisn task an
Economic pricing sheet has been designed to input the relevantiafiion for performing an economic costing of the
resources invested in the WS project. This inforomeis represented by:

» thecurrency used to value in monetary terms any cost compaofethie project;

» thereference date at which all the cost components of the projeelldte valued and consolidated;

» thereal annual discount rate used to compute the present value, at the referdate, of each cost component of
the project as well as the present value of thgeptdife cycle production;

» the shadow factors of those resources whose actual prices may nadctetheir scarcities within the national
economy because they significantly differ from cetitpve market prices. They express the ratio oéeonomic or
shadow price to its actual (hon-competitive markeige, allowing converting an actual, non-compegifrice, into
a virtual competitive price.

e The series of pastonsumer price index values necessary to transform, when used, histociwst data into cost
values at the reference date.

The economic cost of the Guantanamo-San Martin Y@gg has been valued in Peruvian currency (Selet)e
shadow prices of Decembet, 12006, by using a real annual discount rate of 1486l a shadow factor for unskilled
labour of 0.49. No imported equipments or matene¢se used. The monthly series of the consumee pnidex was
used to convert the investment cost componentsitegh in the costing questionnaire sheets at thiitical values of
January 2003, to the Soles value of the refereate af December®] 2006, conventionally chosen as the starting date
of the WS system use.

Once all the input data sheets have been providédtiae relevant information, the WSCP computetfe WS
project the consolidated cost indicators defineseiction 4, namely:

» the Full Cost Present Value (FCPV), at the reference date, of the WS project brokewnddy its main
components;

» theFull Annual Equivalent Cost (FAEC) of the WS project broken down by its main composgnt

» theAverage Incremental Cost (AIC);

» theUnit Annual Equivalent Cost (UAEC).

These cost indicators are displayed in a serigSasfing summary sheets, designed for costing the whole WS
project as well as each of its activities.

Costing Questionnaire
Water Supply

Selected improved technology: PIPED WATER INTO DWELLING, PLOT OR YARD

Currency and day of actualization: Soles of 01.12.2006
FULL COST UNIT COST PER
TOTAL COST TYPOLOGY FCPY FAEC INHABITANT HOUSEHOLD litrefinhab_ lday WATER SUPPLY
[Soles] 1 [Solestyear] AIC | s A Er'm? . E._';”“'EC s o E._';'-‘“fc .

TOTAL INVESTMENT COSTS 18703960 744 2116002 5765 51.86 NiA NIA NiA MiA
Local Materials 9E'281.09 38,3 10'892.40 29.68 2E.70 i, Y i, o,

Imported Materials - 0.0 - - - [0 [T 18 1A

Local Equipments 1317 11,015} 12.80 0.0 1002 [y RS, [iA, 1A,

Imported Equipments - 0.0 - - - [0 [T 18 1A

Local Labour 45'495 67 12.1) 5'146.98 14.02 1262 [y RS, [iA, 1A,

Other investment costs 4514967 13.0) 5'107.54 13.92 12.62 lA, ls [ [WIEY

TOTAL CONTINGENCIES COSTS - 0.0 - - - NiA NiA NiA NIA
Incidental costs - 0.0 - - - i) o) [l IEN

TOTAL MAINTENANCE COSTS F0°575.12 12.2 3'455.00 3 42 348 NiA NiA NiA NIA
Local Materials 15'205.95 7.2 2'060.00 G961 f.05 [ MlA [E [WIEY

Imported Materials - 0.0 - - - [0 [T [ [IE

Local Equipments - 0.0 - - - [0, IS [l8, 18,

Imported Equipments - 0.0 - - - [0 [T [ [IE

Local Labour 1236617 4.9 1'394.00 381 343 i, [E:Y i, 0,

TOTAL OPERATION COSTS 13°126_3%5 5.2 148500 405 364 NiA NIA NiA MiA
Local Materials TH134 0.3 26.00 0.23 0.21 i, Y io, 0,

Imported Materials - 0.0 - - - [0 [T [ [IE

Local Power Services - 0.0 - - - T, oY A T

Imported Power Services - 0.0 - - - [0 [T 18 1A

Local Labour 12376.01 4.9 1'400.00 381 343 i, [E:Y i, 0,

TOTAL OTHER RELEYANT COSTS 20°633.9% 8.2 2'340.00 .38 5.74 NiA NIA NiA NIA
Administration 20'E83.95 £.2] 2'340.00 B30 5.74 [y RS, [iA, 1A,

Training - 0.0) - - - [ Mla iE, WIS

Promotion & Education - 0.0 - - - [y RS, [iA, 1A,

TOTAL COST| 251'425.02 100 28'444.02 77.49 69.72 N/A N/A N/A N/A

[sear-INHABITANT] Jsear-HOUSEHOLDO] [year-litredinhab.day]
PRBESENT YALUE OF LIFE-CYCLE PRODUCTION 3244 WIS ML
FULL CAPACITY PRODUCTION 405 (U [

I » W[4 Costing Summary , | ¢

Figure 4: Costing summary of the Guantdnamo-San Martin veateply project



As shown by Figure 4, the full cost present val€RV) of the Guantanamo-San Martin WS project is evallia
at December %, 2006, to 251425 Soles from which 75% are duswestment costs, 0% to contingencies costs, 12%
to maintenance costs, 5% to operational costs &ndo8administrative costs. This FCPV is convert&d ian average
incremental cost (AIC) by dividing theCPV with the present value of life cycle productionalated to 3'244
actualized year-inhabitant. This leads to an awwemagremental cost (AIC) of 78 Soles/year per iritaeuib.

To assess the cost of spare capacity, a unit tdsll aapacity is computed by dividing the full rmunl equivalent
cost FAEC) of 28'444 Soles/year by the system productiorfullt capacity evaluated to 408 year-inhabitant. The
ensuing unit annual equivalent cobtAEC) is of 70 Soles/year per inhabitant. Comparedht former AIC, these
figures lead to a spare capacity loss of 8 Soles/yer inhabitant.

6. Field tests

To assess in real settings, the scope and thes lohbur costing method a series of field testeeHaeen designed
and performed in selected countries through locadttioners. A first testing and assessment oftle¢hod, reported in
our manual, was commissioned to a local consuftan Perd. A second large scale testing opportunity was idex/
by a series of capacity building activities, orgad by the WHO Department for the Protection of lHom
Environment® with a special grant support of the U.S.A. Deparitmof State. Within these activities, attended by
participants from six countries in the WHO regiaisSouth East Asia and the Western Pacific (Can@dddonesia,
Lao PDR, Philippines, Thailand and Viet Nam), poatis were developed to apply the method and test ithirteen
actual case studies selected in the participantsitries.

The synthesis of these case study experiencesdmdsmed the valuable interest of our practicalnoe and
Excel costing processor for the planning and desigW'S projects in low income communities. Indealthough the
local conditions of a WS project often provide aiding arguments in favour of a single technolofimation, within
that option the different components can be caraatl according to different economic alternativesatving an
insightful cost analysis. Still, a successful impéntation of the method requires a multi-discipljngeam and the
creation of a partnership between sanitary enginesonomists and economic institutions.

7. Conclusions

In its present form our costing method does owlyoant for market costs without taking in propensideration
non-market costs and benefits that can favour seetenological options from a more encompassingoseconomic
point of view. Therefore, it should be seen asrst fitep in the process of assessing WS projeais & sustainable
development perspective. Assessing WS projects fnach an enlarged perspective calls for an extarediour costing
method to a more comprehensive framework allowmgdmpare all the socially scarce resources indeisti® the
project to the complete set of project outcomedridmrting to improve the quality of life of projebeneficiaries. It is in
such direction that we carry on our research.
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