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Internat5ona~ agencies make l~ter supply investments in less 
developed countries on tr.e fait~1 that these outlays return substantial 
health benefits. That f~ith is based partially i~n theories of how 
disease is transmitted and partially on the speculat:f.on of the value 
of health improvements. These theories have been sul)jected to little 
vTell-designeCi. research and remain largely untested. This project 
proposes to devise a methodology (research design) which may be used 
to execute a maj-:>r scieutif1.c prospective study to test the impact of 
water supplies on health p~rticularly regarding diarrheal diseases 
and nutrition. 

The proposec study will search for other factors bes!des con
taminated wat~r, such as diet and hygienic practices which affect 
health and nutritional status. Diarrhea is highly concentrated in 
pre-school, partjcularly weanling, children. This study will develop 
research methods to investigate the specific role of water in diarrheal 
diseaoe among children, test the feasibility of the approach, and will 
design the necessary procedures for w1derta.king a ~11-scale study. 
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2. Purpose anj End-Products 

A. The purpose of this feasibility study is to design and pretest 
~research methodology to study the impact of new or improved vater 
supplies in developing countries. Intrinsic to this study is the 
requirement thRt research tools such as stU~vey instr~ents, sampling 
and statistical approaches~ dc.ta collection methods, processing and 
analysis sys"!",ems and appropriate indicators, will be de·;rised and 
created for use in testing a set of lypotheses which will be accPptable 
to developing ~ountries around the world. 

Census will dev~lop the experiments.: design, the sampling protocol, 
subject matter content of questionnaires, editing, coding and other man
ual systems and procedures; enumerator training manuals, data processing 
S!.)ec:i.ficat~ons, table outlines and fi~~al report outlines) etc., and will 
be responsible for organizing and supervising the data collection and 
processing. ?he Bureau will also be responsible for collecting water 
samples and arranging for their appropriate analysis, and making anthro
pomorphic and other physical meas1.l1'ements during the study. A series of 
publications will be written for documenting these various steps and 

·procedures. 

B. The ultimate goal of this research is to provide foreign assis
tance agencies with evaluative guj.dance to use in making judgments and 
decisions in the water supply field. For example, investors and donors 
could base their decisions on the following criteria: 

l. Priority ranking of a pa1·ticular site at a particular time. 
2. Com:;..'lrison and benefits of a water supply project as an alterna-

tive t.o other social or economic development projerts (opportunity cos 

3. Knowledge of preconditions required to maximize the success of the 
project according to an established set of indicators. 

The essence of this research is depicted in Figure 1 in which health and 
nutrition status are related to investment level of \-Tater use. The Y
intercepts at A and B refer to differential levels of initial health conditions 
which may improve gradually (curve AD or BC) or rapidly (curve AC) with 
increasing water use. The points C and D represent diminishing output returns 
for increasing investment. The feasibility study will provide the instruments 
for determin.;.ng the shape cf the curve and make it possible to eventually 
fix the points .Jf diminishing returns. 

. 
Figure 1. Production Curves Relating Benefits to Water Supply 
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C. Worldwide Applicability 

The investment guidance provided by the results of this research 
project will be useful to the International Assistance Community and the 
methodology designed so that the standardized methods, tools, instruments, 
procedures, criteria, definitions and indicators will b~ generally appli
cable or adaptable worldwide. 

The Field Laboratory - Brazil 

This research will be conducted in Brazil because: 

1. It ,rovides the necessary population and geographic scale required 
to obtain the scientific evidence to confirm or reject the hypo
thes~s of the experimental design. 

2. The substantial ~nvestment funds needed to construct the water 
sup~ly systems have been committed by the World Bank and the 
host government. 

3. An 8.ppropriate mix of environmental and demographic conditions 
is present within the setting of the project. 

4. The sci.1edule of activities and events will permit careful planning 
and illonitoring of the project within the projected time frame. 

The Wor~d Bank loan of U.S. $36 million to partially fund water 
supply investments in over 722 communities in Minas Gerais has both created 
the opportQ~ity and underlined the need for this study. The Minas Gerais 
project represents a major step toward realizing the Bank's broad goal of 
reaching those who live in rural areas of developing countries. Invest
ments in water bystems in rural towns have the least secure financial 
return, but ~t is suspected, the greatest return in health benefits. 

The ~unas Gerais project has created a unique opportunity for the 
study of these questions in that (1) one entity (COPASA) supervised by the 
Bank will make m~tiple investments to initiate or improve ~~ter supply 
systems in communi ties of various s:lzes over several years and ( 2) the 
cooperation of tne entity and the relevant health authorities is assured. 
Conditions for this type of research--a veritable field laboratory of 
hundreds of t.')wns--have not existed before. 

3. Significance and Rationale for the :Research 

A. The Forejgn Assistance Act of 1913 specifically calls for U.S. 
development cooperation to focus on crit~cal problems in those functional 
sectors which affect the lives of tl1e majority of an LDC's people: food 
production; rural developm~nt; and nutrition and health; and give highest 
priority to undertakings which directly improve the lives of the poorest 
and their capacity to participate in their country's development. The 
Minas Gerais World Bank Water Supply Loan Project is the first water 
supply loan of a sector-program type encompassing an entire State of a 
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major nation and directed towards the development problems of the poorest, 
mostly rural segment of twelve million people. 

B. A resolution passed by the plenary session of 122 participating 
nations at the World Food Conference held in November 1974, calls for 
more worldwide effort to provide water to the millions of peopl~ still 
lacking public water supplies. 

C. Applied and operational research such as this study is unique 
to the Teclmical Assistance Bureau's mission and function within AID. 

D. Tra~sporting household water in LDC's is the woman's task. This 
project thus r~sponds to the Percy Amendment to improve the standard of 
living and lives of women in LDCts. 

E. This project also reprenents a unique opportunity for AID to 
assess the effectiveness of a n~n-nutrient solution (water supplies and 
health) to "·orldwide nutrition problems. 

AID has been encouraged by the Bank to assist in the research needed 
to appraise the impact of this pioneer large-scale investment effort in 
order to heJp answer fundamental questions still not answered satisfac
torily: 

1. What ar2 the nature and magniture of water supply benefits? 

2. Under what conditions are benefits realized? 

3. What indicators could be used in the regular appraisal of 
water supply programs to select and design projects in an 
economical way? 

The Ban~ has gone to some length to determine whether or not a 
study such a.:; this should be attempted. Warford and Saunders' paper 
on "Village Water Supply and Sanitation in Less Developed Countries," 
Keeve and Wall's paper on "Water Supply, Diarrheal Disease, and Nutrition: 
A survey of the Literature and Recommendations for Research," and D.J. 
Bradley's paper on "Measuring the Health Benefits of Investments in 
Water Supply," all address the issue of whether·or not studies already 
completed have adequately resolved the questions surrounding the impact 
of improved water supplies on health. All agree that these questions 
have not been adequately answered. The latter two have specifically 
recommended a research project of the type envisioned in Minas Gerais. 
In addition, a fourth paper, that of the Ad-Hoc Working Group on Rural 
Potable Water Supply and Sanitation, "Report of' the Meeting of the 
Technical Pan~l or: Rural Potable Water Supply and Sanitation, 11 recommen
ded a study very similar to this one. While not minimizing the diffi
culties, Dr. Bradley {a leading expert in this field) concluded such a 
project could be successful and because of its importance, should be 
undertaken. 
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White, BFadley and White in their book "Drawers of Water" diagram 
the relation of disease prevalence to water, dividing diseases into two 
categories: those which are related to the quantity or volume of water 
and those relP.ted to the purity or quality of water. 

They state that these two classes of diseases react to different 
variables and point out that water-borne diseases (such as typhoid) 
are due to polluted supp;ties and "reach their greatest importance in 
urban areas ~ihere the number of households per source is highest and 
for their prevention require completely pure supplies." On the other 
hand, diseases such as skin sepsis are "clearly of the water-washed 
category ana prime need in most rural areas is for a more accessible 
supply of g~eater volume.". "Diarrheal diseases also seem to diminish 
when water sup:'1lies are more accessible" although they note that their 
precise etiology is not clear and other factors are importa~t. 

It may be useful to note that the authors also point out that 
there is a basic difference between households which are connected to 
a piped wat£.r supply and those which are not (and must c·arry their 
water) in terms of volume consumed. The water consumption ranged 
from I~ to 21 liters in households which had to carry wnter versus 30 
to 254 liters per capita in connected households. This is significant 
for the desjgn of this research where quantity and accessibility are 
used as exp£.rimental variables. 

4. Plans to Coo~dinate and Link Research 

The protoGype study will be conducted in the State of Minas Gerais, 
Brazil, where the World Bank is making a major loan for expanding the 
public water supply to areas which are now without it. The World Bank 
and the Water Authority in Minas Gerais (COPASA) are both interested in 
the study and have indicated they will give their full support to this 
research. 

, Since I;OPASA is interested in this project, they are willing to 
cooperate with the contractor as far as possible, to execute the ' 
research strategy. This permits an unusual opportunity to set up a 
research design without being overly concerned-with losing the results 
because of non-experimental interference. 

The study is inte.nded for worl(lwide applicaticm. The contractor, 
the International Statistical Programs Center of the Bureau of Census, 
will work with AID, the World Bank, the National Center for Health 
Statistics, the Center for Disease Control of HEW, and PAHO along with 
various Brazilial! agencies. CDC, NCHS, PAHO and IBFID will review the 
final protocol for technical competence and will provide continuing 
advice and consultation, as needed, throughout the study. A panel of 
expert advisors has been established by AID to advise and consult on 
the various aspects of this study as they develop. The panel, which 
met February 19, 1975, consists of experts in the field of water supply 
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~tnd n·.l td ... r' ttrt•Hn n.wl r<~presentat i Vt>fl 0f tnt~rPA1.f~d or.,ttn h.nt 1 ()nn. 

ThNit' expr~rtA wiJJ meet once or t"·ice n. year formt~lly tLnd wJ 11 br 

available individually or as small groups to provide help as th~ need 

arises. The World Bank will also have an independent expert panel 

review of thio proposal 1n May 1975. 

5. Plan to Facilitate Utilization o~ Research Results 

The benefits of research dealing with these questions will have 

a profound influence on both donor and lending agencies and the reci

pients of their development efforts in LDC's. Interest in this 

research has been expressed by several other countries also contemplat

ing or engaged in water supply projects, by PAHO, other offices within 

AID, the World Bank, by universities and individuals and organizations 

working in the fields of public utilities, capital and non-capital 

development, health and nutrition. 

A series of publications are planned for documenting the various 

steps which will be taken to complete this study. Some of the sub

jects to be covered are experimental design, sampling design, defini

tions of health and related variables, editing and coding procedures, 

table design and the like. These publications will be sent to 

colleges and universities, professionals and technicians in related 

fields (from a :.ist which will be developed), to the many lending 

institutions whith are involved in health and water suppl~ and to the 

development community at large. 

6. Management Considerations 
I 

The Bureau of the Census has a Regional Staff in the International 

Statistical I1:ograms Center which is. organized to carry out the general 

purpose survey WL·rk in this project. Through the Regional Staff, AID 

has access to experienced specialists in many fields in the Bureau of 

the Census, including economists, demographers, statisticians, data 

processing specialists, etc., who are essential to the successful con

auct of this study, 
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Census will utilize medical and technical consultants as needed 
to fully i~plement this project. There will be active Brazilian 
participation in the study both i~tegrally and peripherally. Question~ 
naire design and content, technical considerations of the experimental 
design, and the analytical content of this study are areas in which 
Brazilian participation will be essential. During the data collection 
phase field interviewers and supervisors will be Brazilian. They may 
come from the Brazilian Census Bureau (IBGE) Qr from other institutions 
or organizetions such as CEDEPLAR. Data processing, including clerical 
editing, coding and computer-runs, will be done by Brazilians. This 
will be a pr~mary area of study during the feasibility stage. Somewhat 
more peripherally, COPASA, the housing bank and possibly others will 
have responsibilities for advisory oversight and monitoring of the 
study at regular intervals. 

7. Technical R0view 

The consensus of expert op1n1on in the water and disease litera
ture agrees that more research is needed in the following areas which 
are the foci of this rese~rch: 

(1) The relationship between levels of service and health benefits. 
Muc~ research suggests a relation between quantity of water 
used and improved health, but the shape' of the function rela
ting increments in health benefits to increments in water 
supplies is unknown (Fig. 1). 

(2) The r~lationship between real costs to users of obtaining 
water and demand for water. The relationship can be broken 
into two parts: relating increments in water used to decre
ments in distance water has to be carried for households 
without bouse connections; and relating increments in water 
used t~ decrements in unit price for connected households. 

(3) The relationship between the provision of improved water 
supply and the provision of complementary improvements in 
public health, such as waste disposal or health education. 

I 

(4) The interaction of diseases directly affected by water supply 
(such as diarrhea) with thos~ which are not, such a malnutri
tion. 

The major conclusions to be drawn from major studies and a review 
of the literature on the impact of water supply investments are: 

(1) Health effects are the main extra-financial benefits of water 
supply ~nvestments. 

(2) There is a relation between quality of water and the reduction 
of water-borne diseases such as typhoid and cholera. 
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(3) Little is known about the health effects beyond a general 
association between improved quality and, particularly, 
increased quan~ity of water and a reduced incidence of 
enteric disease. 

(4) For the purposes of rational investment decisions, more 
information is needed about the effect On health of the 
design of water projects in the context of the social, 
c\utural, economic and educational environment for which 
projP-cts are designed. 

Although many of the studies reviewed suffered from impaired 
conceptualization or inadequate implementation, taken as a whole, the 
studies do show that improved water supply in terms of both quality 
and quantity, is associatrd with decreased incidence in enteric disease. 
Further, for most diarrheal diseases and s~in infections, incidence is 
inversely related to volume of water used. . 1he s~udies do not provide 
a basis for estimating in·():remental health benefits that can be expected 
from incremental investments in.water supply Systems. Nor did the 
previous st~dies reviewed give any indication of.what pre-existing 
conditions OJ.' what complementary changes, if' ·any, are needed to realize 
the expected he~lth benefits. 

B. Research ProJect Design and Methods 

Only a general description of the design is given since the final 
research design is the objective and end-product of this study. The 
final design for the research will have·· integrated into it the sampling 
protocol, along with the experimental design. The technical provisions 
will be resolYed as this first phase is completed and a final design is 
settled upon. 

Hypotheses and Hypotheses Testing 

There are certain hypotheses which this research study will test. 
These basic hypotheses are listed below. There ~re many ancillary or 
peripheral hypotheses, probably too many to enumerate here. In any 
case, this study will be so designed t~at any new advances, tehcniques 
and ideas arising during the course of project development can be incor
porated into the basic analytic design without disruption of the basic 
plan. The following bypotheses are illustrative: 

1. Morttuity and morbidity will decrease as a function of higher 
levels of water availability holding quality constant. 

2. Mortality and morbidity will decrease as a function of higher 
levels ~f sewerage facilities in use. 
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3. Mortality and morbidity will decrease as a function of higher 
levels of water quality holding level of water availability 
constant. 

4. The combination <.: higher levels of water and sewerage from 
hypotheses (1) and (2) above will decrease mortality and 
morbidity to a greater extent than either alone. 

5. Mortality and morbidity will decrease as a function of 
increasing distance (and/or time) to the water source even 
excluding an in-house uource. 

6. Holding the level of water availability and quality constant, 
morta~ity and morbidity will decrease as a function of (1) 
higher levels of literacy and education, (2) higher income, 
(3) higher levels of sanitary and child-rearing practices, 
{11) inc> rea sed medical care, ( 5) better housing, { 6) smaller 
family size, (7) higher levels of nutrition and (8) higher 
consumption of water. 

7. Sar.itary and child-rearing practices, and nutrition will 
::.mprove as a function of level of water availability. 

A discussion on the methodology of testing hypotheses and data 
r~ollection problems is available separately. 

Measvrement Vatiables 

This parti~ular study will generate a large number of possible 
variables which may be difficult to measure. The objective of this 
feasibility study is to test those which can be given measurement 
dimensions and to develop limits for those variables which are less 
difficult to measure. The following sampling of variables from both 
classes have been identified and defined: 

Water quality will be measured at outlet by the use of millipore 
filter and appropriate analysis. The water quality will also be deter
mined at the water source using data developed by COPASA in their 
laboratory. 

Nutrition can be measured with standardized and widely accepted 
anthropometric methods of height (·or length) or weight and arm circum
ference for all preschool children. 

The various demographic variables to be studied are mortality for 
all ages, but with concentration on 0 to 5 year olds and special 
attention on one and two year olds. Mortality data will be collected 
for the household and will include only live births. MOrbidity data 
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for water-related diseases will be collected, and an attempt will be 
made to develop morbidity measures which are easier to apply than tbe 
standard bacteriologieal measures and are well defined. Fertility 
statistics will be collected during the initial part of each interview. 

Sociological data will also be collected '\lrhich are pertinent to 
household hP.altn. Specifically, the age distribution of the family in 
the household and family composition in terms of an extended family or 
a nuclear fawily. Also data on labor force participation of the house
hold and income of members of the family will be collected. 

Water use measures will be adapted and developed to measure the 
frequency water is used orally (as a food or drink), for bodily use 
(i.e. ablution), for washing dishes and utensils, for clothes washing, 
for cleaning and environment, and for all other uses. Data will be 
collected only for water used in the household. 

Education and child-rearing practices are variables which the 
literature s2arch indicated are highly correlated with infant and child 
survival. This study will attempt to test the effect of education 
through quest~ons on highest level and grade attained, literacy, fre
quency or amount of time spent reading magazines or newspapers and time 
rpent listening to the radio. 

Experimental Design and Analysis 

The experimental design can be conceived as having several dif
ferent treatments; i.e., water supply; accessibility to water, and type 
of sewe1·age disposal. Each of these treatments is divided into various 
appropriate levels; water supply, which ranges from poor to little 
(from ponds or rein) to excellent or abundant (from modern city water 
systems); accessibility of water, which ranges from far away ( in terms 
of distance and ~ime) to in-house taps; and type of sewerage disposal, 
which ranges from none to modern in-house facilities. The cells of the 
experimental iesign will thus be formed from these treatments and levels, 
and in its final form, car, be visualized as a two-dimensional design. 

I 

The experiwental design contemplated at this time has three levels 
of water quantity or supply, three Levels of sewerage disposal and three 
levels of water accessibility which will produce 11 cells in the design 
as shown below in Figure 2, The different levels of water supply have 
tentatively been defined as follows: 

Water I - In-house taps; 24 hour continuous water availability; 
piped system; hand pumped or forced flow (i.e., flow 
controlled) . 



Wate:r II 

Water III 
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- Outside of house; 24 hour continuous water availa-
1 • 

bility; piped system; hand pumped or forced flow 
{i.e., flow controlled). 

-Outside house; well, cistern, river, spring, etc., 
uncontrolled flow. 

At this point, water that is not usually available on a 24-hour 
basis will ·be excluded as will water that is bought from a supplier. 
These two considerations will be pretested during this study for pre
valence a~ . .l any problems this might incur. 

There are three levels of sewerage disposal which are presently 
being considered for this feasibility study: 

Sev;-:rage I - flush toilet {either automatic or with bucket or 
other mechanism), modern, in-house, piped system. 

Sewerage II - all other systems including latrines with pipe 
trap, etc. 

Sewerage III - no system or sewerage disposal facility. 

Three levels of accessibility have been defined. These are pre
liminary at this time and undoubtedly will be adjusted as more research 
on this question is completed. The levels are as follows: 

Distance I - inside the household. 

Distance II - less than 100 meters fro1n the household but outside 
the household. 

Distance III - more than 100 meters fro1n the household. 

It may also be necessary to define other obstacles to accessibility 
such as geographical features or lack of transport, by introducing a time 
element, but this will have to be tested in the field. In any case, 
since the sampling will be done in rural county seats, probably fe~ 
problems of this type will surface. 

The contemplated disign is thus two dimensional. Normally there 
would be 21 cells, but since Water I does not apply to Distance II and 
III,and Distance I does not apply to Water II and III, there are only 11 
effective celia. This Latin square design is ahown below (Fig. 2)• 
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Distance I 

--

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Distance II Distance III 
Not Not 

applicable applicable 

Not Not 
applicable applicable 

Not Not 
applicable applicable 

,----

Note that the design allows for controls for both high and low 
incidence of morbidity and mortality, for the various levels of water 
supply. Ther~ are four basic types of households in the study; 1) house
holds without o. piped, in-house water supply for the term of the project; 
2) householdl::l whi.ch have and have had for at le·ast a few years, a piped, 
in-house w~~ter supply and will continue to have that supply for the term 
of the project; 3) households which have no piped, in-house water· supply 
presently, but one will be installed during the term of this project; 
and 4) households which have a piped, in-bouse water supply installed 
within the first year of the study and continues for the term of the 
project. 

The first two categories combine in this design to be the high and 
low controls for the last two. A more detailed discussion of this aspect 
of the study i3 available separatelY,• 

Design of the Sample 

The design of the Water Supply sample will ultimately be modified to 
take advantage of what ~s learned in the feasibility study. ·The extent 
of the modification will depend on bow well the conditions that presently 
exist in Brazil can be anticipa.ted before any field work is actually done. 
In the meantime, it is necessary to outline the framework for a sample 
design that can serve as the basis for research into sample design pro
blems during the feasibility study. 
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A large section of the State of Minas Gerais will be chosen as 
the research area. Within that area the project will be limited to 
county seats {Sedes dos Municipios). At present that part of the 
State of Minas Gerais south of Belo Horizonte (the main city) is under 
consideration. 

Within the geographic limits thus defined, the primary universe 
will consist of all children under the age of 5 years. Naturally, in 
a broad study of the type proposed, there will be some interest in 
other sub-classes of the population of the research area, but the 
primary objer.tive of the sample design will be to obtain an efficient 
probability sample of all children of less than 5 years of age within 
the research area. In order to select a sample of the children, it 
will be nec~ssary to select a sample of households containing them. 

The stud~ is designed to permit the observation of sample house
holds over a period of five years and measure changes that are related 
to various levels of water supply. The study will also permit a cross
sectional look at morbidity and mortality rates by each of the cells of 
the experimental design. The current thinking is to conduct as many as 
6 interviews per calendar year at each sample households. A more 
technical discussion of the sample design is available separately. 

Personnel 

To complete the feasibility study, various financial and personnel 
resources will be required. The personnel include the partial services 
of the Regional Staff director, a Systems Analyst and a Mathematical 
Statistician, and the full-time services of the Project Director, two 
Survey Statisticians specializing in survey design and implementation, 
field measurerr-ent design, editing, coding and classification specifi
cations, development, training and management of the field work, data 
processing, and data analysis, and a secretary or clerk-typist. In 
addition a small field staff will be required for a short period d1xring 
this study. This field staff will consist of a Project Coordinator 
(either a Brazilian or, preferably, a resident member of the Regional 
Staff) and s~cretary, and four field interviewers. 

9. Overall Cost Estimates 

The overall cost estimates ~re shown in Figure 4. AID will fWld 
this project and the World Bank and various other organizations have 
indicated they will supply technical advice as needed and will lend 
non-financial support to the staff for the amount of time required to 
provide the service. 
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10. Work .Plan and Contract Budget 

MaL1or Ts:~.sks 

'l'he fo}.lowing steps are the major tasks which will. be undertaken 
in the course of this research study. These steps correspond to th~ 
tasks shown on Figure 3. 

1. Statement of Objectives - This has alree,dy been done in the various 
r.:.emos and pape:··s from AID and the World Bank including a survey of 
literature. · 

2. Pre-design Reconnaissance - This w1ll include a number of trips to 
Brazil,but in the beginning it includes meeting the people involved 
in this effcrt in AID/Brazil·, COMAG, the Brazilian Housing Bank, etc., 
getting some idea of resources available such as maps, data available, 
personnel ( especi.ally for interviewers), transporation-related problems, 
clerical and computer data processing capabilities, legal problems with 
the data and rel?Ltionships with the Stete and Federal governments. 

3. Experimental Research Design - This includes defining the experi
mental treatm,en~s and interventions and the various levels at which 
they will be studied, the basic unit(s) to be observed and the analy
tical meas1~es ~o be applied to the data. 

4. Tables and Output Design - This is the design of the final output 
which will be ge~~rated. It includes descriptive tabulations and 
tables, analytical tables and analytical measures not included in 3 
above. 

5. Begin Logist~.c Arrangements - These are arrangements for transpor
tation, supplies, office space, printing, copying and distribution of 
materials, implementing reporting systems and developing local support 
and contacts for the areas to be surveyed. 

6. Sample Design - This includes methqds ot selection, sampling stages, 
relation to otlter surve~rs (such as the socioeconomic survey) and various 
other techniques for se~ecting a s~ple. 

7. Preliminary Questionnaire Design- The definitions and concepts of 
the topics to be studied, the wo:rding .t:tnd formatting of the questionnaire, 
specifications integrated for ed:i.ting and coding needs, translation, 
approval, review and printing are all included here. 

8. Edit and Codin~~cific~tions - These are specifications which must 
be des~sned for botl1 clerical and computer coding and editing. This 
includes d~s~ribi~g and writing the specifications, and translation 
where necessary. 
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9. Trainine and Field Manuals - This includes writing training manuals, 
field manuals, mock interviews and the manual edit and coding proce
dure manuals. 

10. Complete Logistic Arrangements • This is the finalization of 5 
above. Thi£> will enable the survey to go ahead 9 vith all transportation, 
paperwork, personnel a.qd other logistic problems worked out. 

11. Data Processing Prepftation - This includes preparing for cheek-in 
and control ot forms, ed ting, coding, punching and verification, and 
the programmin3 ot' tabulations and tables (those mentioned in 3 and 4 
above). 

12. In-country Training - This is the trainins to talte place in Brazil 
ot supervisors, interviewers, editors, and coders and at a Aifterent 
level, of' m.ar..a.gers and ot't'icia.ls who rill have l!i~ peripheral f\mction in 
the conduct of this study. 

13. Pretest - This is the testing or the various procedures aod methods 
to be used in the :.t'ull-eca.le survey. Some of the areas which rill eome 
under scrutiny are questionnaire evaluation, interviewer evaluation, 
sampling proced~~es, data evaluation (by question, for content), pro
cedures evaluation, logistics, training, ste.t'fifii, and sa evaluation of 
training and ~ield documents and manuals. 

14. Pretest Analysis - These will. include tho final recommendations 
gotten from the pretest and also will include an ~ie&l report and 
as statistical methods analysis. The data proet.!';sing ~ rill also be 
reviewed. 

15. Make Revisions - On the basis of 13 and 14 &bove, revisions vill 'be 
incorporated into any procedures, methods or documents V'hieh are indi ... 
cated. 

16. Begin Full-scale Survey - This would begin Pbaee II, of this artudy. 

Buc1get 

Figure h is the proposed budget for this projeet. The figures tor 
the ma.n months required and the expected expenditures are broken dow 
into figures tor Washington and tiguree tor Brazil. 



-11-

Figur~ 4. Budget for Brazil Water Supply Study 

Washington Brazil 

Man Months FY-1976 Man Months FY-1976 

Salaries 46.75 81807 7.00 9454 
Consultants 2.50 14850 - -
Emp. Bene. (10%) - 8182 - 946 
Travel - 24300 - 900 
Overhead - 35580 - 3518 
Allowance - - - -
other Direct - 12575 - 3500 
Equip., Veh. - - - -
Publication - - ..... -
Sub-contracts - - - -

Total 49.25 177294* 7.00 18318 

Total, Feasibility Study 195.612* 

* These figures do not include charges for office space in Washington 
which later may become necessary. Currently, negotiations are 
underway betw~en Census and AID for Census to take over, and pay for, 
space that ie presently paid for by AID. 

It should 'be noted that no workplan by specific objectives has 
been attached as an annex to this proposal nor has a budget by objec
tives been attached. The reason for this is that this study has 
essentially one objective--todesign a met~od to reliably collect the 
needed data. The sub-parts of that objective are so interrelated that 
an attempt tu sort them out for budgeting would be extremely tjme
consuming and of little ultimate utility. 

11. General Appraisal 

Appraisal of Project and Research Proposal: 

Internai review of the project in draft have been made by various 
staff members of TA/H, TA/N and circulated to other offices of TAB. 
External review has been accomplished by IBRD, PAHO, special consultants 
notable in the field of water proje~ts; David Bradley (England), CDC, 
Dennis Warner (Duke University); BuCensus, NCHS, and others. A consultant 
panel of the World Bank will also review any proposed research design and 
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BuCensus will also convene a special panel of experts to make recom
mendations and suggestions before the final protocol is adopted. 

The offi~e of Nutrition together with the other offices of the 
Technical Ass)stance Bureau judge this project as one of paramount 
importance in terms of addressing a fundamental need of the poorest 
segment of LDC' s. Various committees and individual experts have 
corraborated TA/N's high appraisal of the project and its technical 
excellence and we urge its approval. 

A World Bank panel of consult£nts consisting of leading author
ities in the water field (Dr. Abel Wolman of Johns Hopkins is the 
Chairman) heve commented informally and favorably on the project and 
will provide additional recommendations and suggestions in May 1975. 


