
  THE WORLD BANK GROUP ARCHIVES  

 PUBLIC DISCLOSURE AUTHORIZED 

 

Folder Title:      RPO Number 670-37 - Village Water Supply - Volume 1 

Folder ID:         1043350 

Dates:                05/04/1972 – 08/08/1977 

Series:                Impact Evaluation Reports 

Fonds:                Records of the Office of Operations Evaluation 

ISAD Reference Code: WB IBRD/IDA OPE-07 

Digitized:               03/20/2018 

To cite materials from this archival folder, please follow the following format: 
[Descriptive name of item], [Folder Title], Folder ID [Folder ID], World Bank Group Archives, Washington, D.C., United 
States. 
 
The records in this folder were created or received by The World Bank in the course of its business.   

The records that were created by the staff of The World Bank are subject to the Bank’s copyright.   

Please refer to http://www.worldbank.org/terms-of-use-earchives for full copyright terms of use and disclaimers. 

 

 

 

 

 

 

 

 
THE WORLD BANK 
Washington, D.C. 
 
© International Bank for Reconstruction and Development / International Development Association or  
The World Bank 
1818 H Street NW 
Washington DC 20433 
Telephone: 202-473-1000 
Internet: www.worldbank.org 
  



• -

COMPLETED PROJECT 

670-37

-Village Water Supply 
'TT ..... 1 T 

DECLASSIFIED 

ITH RESTRICTIO 

WBG Archives 

• 

Arcti,ves 

1llll1 lllll!ll
11 ll1il 1!11111111 li!li llil/ llli/111 
1043350 

R 1986-027 Other#. 4 3551 B 

RPO Number 670-37 - Village Water Supply- Volume 1 

• 



r 

___ ,, 
: .. 

WORLD BANK RESEARCH PROGRAM 

COMPLETION REPORT 

Annex IV 

Date of Submission:_----'A~p_r_i_l~l~O~,_lc;;;.::..97~4=--~ 

I. PROJECT IDENTIFICATION AND APPROVAL OF REPORT 

Title: Village Water Supply Project RPO No. : 670-37 
--------

Department: Division: 
Public Utilities Offi£e of 

ll'ector 
Staff Members 
Responsible: Warford ----------

Date 
Approved!./ 

Amount($) 
Authorized2/ 

Totnl ($) 
Disburse 

Staff(staffmonths) 

Approval: 

$20,800 plus part of $21 000 
!joint village water 

~~up~ly and electrification 

Prof: S.S. ----

6 _J_·--,--,----.---.----,~,---=--'7"'&,--p-r..,..o_J_e_c...,.t ____ _ 
W, ignature Dep Director (Signature) 

II. PUBLICATION DETAILS, DURATION OF STUDY 

Date of 
ContractY 

Date of Publication 
. 4/ -

January 1972 Completion_ September 1973 
Title of Final Report/Publication, Authors~/ 

Village Water Supply and Sanitation in J.DC's (PU Report No 

R. Saunders (consultant) and J. Warford 
Other Publications ?.J 

DateY 

RES 2) \ 

-~ Names of Consultants/Consulting Firms/Research Institutes 

W R. Saunders 

NOTES: 1/ 
2/ 
3/ 
4/ 
5/ 
6/ 

Month/year first approved by Research Committee 
First authorization plus supplementary authorization 
Date first contract signed 
Date final disbursement made 
Actual or expected publication date 
Indicate publication details if relevant 

March 1.5, 197 4 

JI Names of other publications linked to the project, e.g. 
symposium articles, journal articles, working papers, etc. 
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COMPLETION REPORT p. 2 

....--.--============================================================== 
III. EVALUATION BY SUPERVISOR 

e The following aspects of the project must be covered in an evaluation by its 
principal supervisor, to be submitted as a part of this Form: 

1. Quality of output in terms of its expected pay-off to intended users, 
both inside and outside the Bank, and the appropriate form of its 
distribution and dissemination. 

2. The identification of further research problems that the project 
brings out. 

3. Consistency of the output with the terms of reference to the consultants 
and with the approved work program of the study as a whole. , 

4. Implementation factors: 
staff input, supervision and execution: 
nature and extent of collaboration with outside research 
institutes, and problems encountered, if any; 
quality of consultants. 

1. The objective of the study was to survey the literature and experience 
in the field of rural water supply in order to summarize the factors 
that are relevant in determining the success or failure of rural water 
supply programs. Dissemination has been in the form of a research 
paper issued mainly for water supply staff in the Bank but also for 
those outside the Bank who are active in this field. 

2. The major area of potential research is probably in measurement of 
the benefits - particularly heal~h - of water supply projects. 

3. The study was ·completed as designed. 

4. Staff input about 3-man months, -including field surveys. 

S. Consultant was a U.S. academic economist. The work was of high 
quality and no problems were encountered. 

, 



, nrnNA TI O~,AL DEvrLoi .rn I INTf.i;·:J\r1or;11 ,_ rAt;K FOR I 
ASS~•C I Ar I C.N F: F.COU STRuC l I - •, A',r) er HLO< ·.•;: • .,. 

I NffRU /\ llONA L FI NANCE 
COF<f'ORA T I ON 

OFFICE MEI ~ORANDUM 1, 1/ I I I:-

TO: Mr . Yves Rovani, Di recto r PBP DAT E: April 8, 1974 

FROM: 

SUBJECT: 

" 

e 

. 1/ ' .. 
D • C • Rao ,, J i 1 

Comple tion Repor t s for Research Projects 

1. The f ollowing resea rch proj e cts in your Department 
were not authorize d to spe n<l any money in FY74 and, I presume, 
have been complete d. Could you please arrange for the project 
supervisor to f i ll out lhe a ttache d c ompletion reports and 
return them to me by May 6. 

2. If the work on any of these projects is not yet 
completed, please include a brief Status Report in the quarterly 
submission that is due by April 15. 

3. Quarterly Status Reports should continue to be sub-
mitted until these projects are completed, when a Completion 
Report should be completely completed. 

RPO Projects: 

Property Values and Water Supply Benefits (RP0·-236 ) 
Village Water Supply (RP0-237,) / 

cc: Mr. Ernest Stern 
Mrs. Mona Hazzah 

DCRao/wg 
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VlLLAGE WATER SJPPLY .AJID SA ITATION 

1N 
LESS D:CVJ:r:LO go COlfrITR I.~S ----·------

A B S ·!' R A C T 

RPo -;J~ + 
/A'.;i:J o..<.. ~ .: '.v 
~t'\...::d \-~·;. . { ~o-

. ·\~ ir'< ht.d, 

The major difficulties in village water supply and 
s anitation programs are not t echnj cal , hut rather arlminfst.ra­
tive anc1. f inancial. The problems are in l arge rnrt due to 
the r e l ative pove.rty of rural communities ; their failure to 
app reciate an<l make proper use of potable water ; the relat!ve­
ly high cost per consumer of village supplies as compared 
with urb::rn supplj es , the enct::ubcred ad ministration stc:.uning 
from gcogrnphical dispersion; an J, undoubt edly most iffipor­
tant, tr:c cor:t.'ilon nci:;lect of operation and rr.:.intcnance d11e 
to the l ack of proper allocation of budgctGry r ~s ources , 
the lack of ongoinr, tvchnical assis t ance, and t he l nck of 
administr:1tive attention . Thi~: paper , wldd1 consists of a 

··review of the current sta te of knowledge an <l 1.of the e.'perience 
of a numbe r of l ess developed count ries in the field of vil­
l age water stpply , concen trates on these a re ~s , bighlifhting 
the f actors ,,.rl¥i ch are sign ificant in determining the l ike] i­
hood cf c~cces u or f a ilur~ uf ·village water supply projects 
or proerams , and t hei r priority in national development 
r,lanning. Tl1cre i s a lso a discussion of the problem of iden­
tifying ond quantifying the ben ef its of investment in this 
field. 

Since the best means of dealing with many of these 
issue s remains a matter of debate, and in view of the con­
siderabl e d i versity of rural communities in less develop ed 
countries, the general approach of the pP.per is to dra~ att)n­
tion to pos sible courses of action and approaches which Bank 
staff should consider in appraising such projects. The pap2r 
doe s not pretend to out line a c tual policies to be followE 1 
by the Benk in controversial areas, however, the intention 
primar i ly being to make operating s taff awa re of opposing 
points of view and of various possible implicat::'_ons of spe­
cific actions, so t hat they ~ould be in a better position 
to exercise judgment in any particular case . The pape r is 
being widely circulated in order to attract commGnts to ass ist 
the Public Utilities Department in preparing guidelines for 
the appraisal of village water supply proj ects. 

Prepared by: ' .. , 

Rob<> rt J . S;i.under. (tJ - l' ult'2•1t) r.:1<l 
J. J. Warford 

March 15 ., J 97 4 -
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TO: 

FROM: 

SUBJECT: 

INTERNATIONAL DEVELOPMENT I INTERNATIONAL BANK FOR I 
ASSOCIATIO~ RECONSTRUCTION AND DEVELOPMEN~ 

INTERNATIONAL FINANCE 
CORPORATION 

OFFICE MEMORANDUM 

C ro-3-J 

Those Liste~lo 

J. J. Warf r 

DATE: October 31, 1973 

Research Pro sal: Village Water Supply 

You may be interested in the fate of the village water 
supply research proposal. A memorandum from the Research Committee 
is attached. 

Attachment 

j 
cc: Mr. Rovani 

Mr. Anderson 
Mr. Berrie 
Mr. Kalbermatten 
Mr. Krombach 
Mr. T. King 
Mr. Morse 
Mr. Please 
Mr. Rajagopalan 
Mr. Schumacher 
Mr. Shipman 
Mr. Thys 
Mr. C. Weiss 

JJWarford:pjk 



INTERNATIONAL DEVE. MENT I INTERNATIONAL BANK FOR .-.I INTERNATIONAL FINANCE 
ASSOCIATION RECor,lSTRUCTION AND DEVELOPMEN.., CORPORATION 

OFFICE MEMORANDUM 
TO: Mr. J. Warford, PBP 

FROM: A. Ray, VPD W 

DATE: October 29, 1973 

SUBJECT: Research Proposal on Potable Water Supply 

I regret to advise you that the Research Committee did not 
approve the proposed study Impact of Potable Water Supply 
on Village Community Development. While recognizing the 
importance of this topic, the Committee felt that further 
preparatory work is desirable, in conjunction with the 
Rural Development Divisions in both the Agriculture and 
Rural Development Department and the Development Economics 
Department. Any new proposal should be integrated with 
other work on aspects of rural development, both in the 
design of the research and the selection of countries. 

cc: Messrs. Rovani, Yudelman, Van der Tak, Gulhati, 
Avramovic, P. Smith 



TO: 

FROM: 

SUBJECT: 

• 

• 

/ 

I NTERNA j'I (),...,,~ DEV_ELOP,!1ENT I INTERNATIONAL BIN ', FOR 
ASSOC,A., , , RECONSTRUCTION AND LC:VtLOPMENT 

INTERNATIONAL Fl . A" :C•~ 
CORPORATION 

OFFICE MEMORANDUM 
{p 70 31 

Those Li(.~~e~ow 

J. J. w~ 
Proposed desJarch Project: 

DATE: August 23, 1973 

V 
Village Water Supply 

We have just received the attached research proposal, 
and I would welcome your comments on it before deciding whether 
or net to submit it to the Research Committee for financing. 

I would like to know if you thiIL~ we should accept 
or reject it, or what modifi0ations we should insist upon if 
accepted in principle. Ple.ase confine your comments to important 
issues : the details can be sorted out later. I would appreciate 
receiving your comments by August 31 • 

JJWarford:pjk 

cc: Mr. Rovani 
Mr. Anderson 
Mr. Berrie 
Mr. P. D. Henderson 
Mr. Kalbermatten 

Mr. 
Mr. 
Mr. 
Mr. 

/:: 
Mr • 

T. :i:~ing 
Morse 
Please 
Rajagopoala.n 
Schumacher 
Shipman 
Thys 
C. Weiss 
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SO THEAST ASIA TECHNOLOGY CO . TD. 
tir:~r1:\~t1 { ~~~ ~ , ::-- :--.· ,~t ;~"D)J ill n1J~n,'i ·1 1,r.· .. ,-. ~; ,..1 -· ~--, 1 1 · 

l,n.' 's, Zl-60~ 515~ 64- g , 

NAI LERT BLDG. (5th Fluor) $7 $Ll f.: HUf\1VI f 1,1' 1: \ 1-: ,d ,1 '', 

Cable -SE,\ TfC l3,\NGK0K rhonc !i 1 :'tihll . 'd •1 t•·I 1, 

10 Auqu st 1 9'/3 

~ir . J . J . \·Ia.rford 
ln tcnwt"i.onal Bank for Reconstruction and Developmcn t 
1818 "H" Street, N . lv . 
Washing ton, D. C. 
USA 

Dear Jerry: 

Lnc1 osed is our proposi'll on "The Impact of Potable Water Supp] y 0 11 

Vi lL,g e C0;:ummi t·y Devcl opmcn t". 

This pro;wsal has bcc:n revised and broadened to include the: con11nu1'" :: ;,1, (; 

sug gestions ob tr1i n ed through our discussi ons at both Lausanne a.nd \h,sh .i.nrj lr,n , J . 

\.'e trus l t h <1 t the propos21l will be approved by the Bank because ,,,f· 
believe that thi~ impac t study will produce information of ~ritical v a Ju 0 t o 
many df•Vt' loping countries , the \,Jorld Health Organization, and internati on c:: l 
lend ing agencies including the World Bank , who ilre concerned with evaJ u ;; ti n~1 

the merits of sizeable investments in village water supply systems . 

Action Taken: 

By 

SIGN • RESEARCH 

INDUSTRIAL SURVEYS 

Respectfully submitted , 

71c4A/! .,J r(JC.~ 
Richard J . Frankel 

-------------------- -
---------------------
--------------------

• 
• 

PLANNING • FEASIBILITY STUDIES • LABORATORY ANALYSES 

MANAGE;MENT CONSULTING • CONSTRUCTION SUPERVISIO N 
-------'-----------~----------

... ,., .. ... .. ... . .. ''f;'' ·"': ... -' ,, . ~- - ··· .. •r • .... ;r ... 
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•• en t: ,·. t~ U'o f •1.,v),C.7 ~., H, lJt,lll'•f-' tu•1e,,r, 1,-/ J.t'tf 
C_,.. r ,~, t:11·1r.,, , f'"'on• ~1 - ~60 S11! 4C t 

RESEARCH PROPOSAL 

ON 

THE IMPACT OF POTABLE WATER SUPPLY ON VILLAGE COMMUNITY DEVELOPMENT 

Submitted to: J. J. Warford 
International Bank for Reconstruction and Developme:nt (IBRIJ) 
1818 "H" Street, N.W. 
Washington, D.C. 

From: Southeast Asia Technology Co. Ltd. (SEATEC) 
Consulting Engineers, Scientists and Planner~ 
5th Floor, Nai Lert Building 
87 Sukhumvit Road 
Bangkok 
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The proposed project will evaluate the iublic health , soclal ill1d 

economic benefits associated with a potable water supply system anci ,,sscs::; 
the effects of the water system on village life, health, water use habits , 
economic and social growth, and organizational behavior. The project wi ll 
attempt to ascertain the family income levels necessary for financial supp0r~ 
of public taps and house connections . Using a carefully selected sample of 
some 10 villages, the study will address the issues of whether the water 
systems have ( 1) had a significant positive effect on water use habits c:0nd 
on the overall level of community heal th; ( 2) provided an impetus t o c thu 
community improvement programs ; (3) fostered economic growth ; and (4) h~,u. a 
positive effec t on community attitudes towards local and central (J0'1ernrrrn ·~ . 
The project will be carried out i.n Northeast Thailand by SE.A'l'EC , a Thai. 
consulting firm engaged .i.n eng.i.neeriniJ and research hcadqt.tarLcr(;(.i in ,luw,!--01· . 

OUTLINE 

Introduction 

Objectives 

. . . . . . . 
. . . . . . . . 

Scope . . . . . . . . . . . . . 
Nethodology 

\.Jerk Plan 

. . . . . . 

. . . . . . . . 
Project Organization 

Project Meview Board 

Special Consultants 

Key Staff 

Project Costs 

Appendices 

(I) Detailed Work Plan . . . 

Page 

3 

5 

5 

7 

9 

9 

9 

·1 ·, 

(II) Biodata for Key Staff 23 

(III) Supplemental Data I] 3 
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SOUTHEAST ASIA TECHNOLOGY CO LTD. \ ,, CONSULTING lNGINlER~ 

c , .,. ·, .. · ~ , __ .,. ·a" ,_ .c• , ·-r _..,. ' ARCHITEClS >• Pl ANNI R~ 
-~ ·:: ) .:, ·' J .. ~· 5·Jll§-O ··!.: ;. .. • ' \ 

INTRODllCTI OK 

Water !~1tpply has often b<'t'n cited ,,s c1 key r!C"mrnl i.n Lhr r·P>ri<Hn1, · 

growth of any community. The argument states that lh' health, r,ociaJ .ind 
economic benefits associated with providing a public water supply sys tPm i. n 
a community can make a significant contribution to the progress of the deve l op­
ing community. The argument implies also that the benefits excee9 the cos ~-. 
Most planners and engineers believe that the net benefits are real becavse 
community water supply projects are generally of first order priority in 
development programs. Nevertheless quantitative data to support the hypo­
thesis are scarce, especially for smaller communities in rural areas. Inter­
relationships and social changes related to other projects and complexities 
in measurement have made benefit analysis exceedingly difficult. With capital 
funds so scarce in developing countries, it would be most beneficial to know 
how important the investment in public water supply is to village community 
development. 

Village community development in Thailand generally starts with th e 
construction of a hard surfaced road allowing the villagers to trave l t 0 a 
nearby distri,t town for sale of produce and purcha<;e of needed goods, rnr ·rJi ,·.tl 

care and other social service~. A water supply system ·i~ ncxL unclrrt i) rr ·n 

with some percentage of the capital cost coming from villagP contributi 0n. 
The system is built to provide a year round supply, improve convenienn· and 
water quality. Thereafter, electricity is introduced into the viJ La,Je. Thr · 
village now has the basic requirements to request the "sanitary dir,tri c l" 
status of a provincial town allowing them to receive more governmen t ben<'f' its 
in exchange for some local taxation. 

Development of rural water supply is thus a cornerstone in Thailand's 
rural development. Figure 1 shows the location of some 165 village wa.ter 
projects built in Northeast Thailand by the Ministry of Public Health during 
the period 1965-72. It is believed that these community water supply systems 
are necessary to foster community development and improve the well-being of 
the residents. It appears that in Thailand, for· example, the location of a 
new manufacturing plant, hotel or agricultural development in or near a rural 
community is affected by the availability of a public water supply system. 
Even though the cost of water to such business activities is small compar r ~ 
to total investment, the decision to locate in an area may be dependent upc,n 
the community's decision to invest in public water supply. Thus, public 
investment in water supply may be crutial to private investment in rur- ,i J 
Thailand. 

Many questions remain unanswered pertaining to investment is rura.l 
water supply. To what extent do such investments really improve community 
development? What additional inputs are needed to improve village parti cip~­
tion and acceptance? What side effects are related to such projects'! Wh ,:i t: 
role does the type of water service provided play in affecting the benefi t ::: 
obtained? Is it the quantity or quality of water that affects health? Does 
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Fig. 1 - Map of Northeastern Thailand and Location of Selected Water Systems Studied ,_ij 
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a public water system affect water conswnption and water use habits of 
villagers or are village training programs required before long-standing 
customs and traditions can be modified? Is it the availability or con­
venience of a public water supply that inspires community participation and 
affects amenities? And how much do public water services relate to wat 0 r 
based developments in agriculture and agro-industries in a rural community? 
Is public investment in water supply necessary to insure other forms of 
social overhead in community development? Is a public water supply per­
suasive to better educated, more able people and/or government officiaJ. s t c 
live and work in rural communities? 

The nature of community development in Northeast Thailand is such that 
one finds isolated water projects existing for long periods of time in some 
villages. The absence of other community projects permits an opportunity 
to study the impact of these water projects on village behavior without com­
plications from interactions with other community developments. 

OBJECTIVES 

The proposed project will evaluate and quantify the community benefits 
associated with public water supply including the effects on village life, 
health, water use, water habits, economic and social growth, and organiza­
tional behavior in selected villages of Northeast Thailand. The project wil l 
also determine the minimwn family income levels necessary for financial 
support of public taps and house connections and to insure continued public 
participation in a community water project. 

SCOPE 

Using a careful selected sample of ten villages, the study will conside 
the observable impact of the water supply system on village characteristics 
and on villager attitudes. The sample will include six villages with com­
munity water projects and four similar adjacent villages but without commun ity 
water projects • .17 Comparisons of water related habits, health and socio­
economic· conditions will be made among the villages based on detailed study 
of villager habits, living conditions and attitudes. The following criteria 
will be used to select similar villages for the study: (1) population; 
(2) location and geographic characteristics; (3) economic status; (4) water 
sources; (5) availability and similarity of water treatment systems; (6) t :ir ;., c 
of water service provided (e.g., public fountains or individual house con­
nections); (7) availability of electricity; and (8) ease of access to large 
population centers and government medical treatment facilities. 

In general, the study will address the broad issues of whether the water 
systems have (1) had a significant positive effect on water use habits and 
on the overall level of community health; (2) provided an impetus to other 
community improvement programs; (3) fostered economic growth; and (4) had a 
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positive effect on community attitudes towards local and centr.-'1 W'V<"n 1111, 111 . 

Al though a comprehensive evaluation will be made of the change.-; in bch,1v i or 
associated vith introduction of the water system into · each community, p..ir­
ticular attention will be paid to its impact on behavior related to vi] l aii c 
health, villager water use, and villager sanitation practices. For rx am;,1c , 
specific issues to be addressed in terms of health-related villager behavior 
would include: (1) to what degrees do changes in eliminatory practices occur 
consequent to introduction of a potable water system? (2) are change made 
in food handling and in food preparation practices? (3) is there any change 
in the incidence of water related illnesses and diseases? (4) L$ there any 
change in the frequency to which villagers avail themselves of modern medical 
treatment facilities? (5) what specific indicators of village health conditions 
appear to be most appropriate for assessment of water system impact? In 
addition, the study will examine the degree to which ~overnment health educa­
tion efforts appear to be required to achieve the desired health improvements. 
Hopefully the marginal utility of specifically including provision for health 
education in plans for water system construction can be estimated. 

Economic changes associated with introduction of water system into the 
village will be examined in five general categories: (1) changes in anjmul 
husbandry practices; (2) changes in cultivation of cash crops; (3) other 

]./ The six villages will be selected from some 165 village water projects 
currently being studied in an evaluation conducted for the Ministry of 
Public Health by the Asian Institute of Technology (AIT). Under the 
direction of Dr. Richard J. Frankel, the Environmental Engineering 
Division of AIT has had an active research program in community water 
supply since September 1969. Current research projects include "An 
Evaluation of the Effectiveness of Thailand's Potable Water Project in 
the Northeast" (financed by the Ministry of Public Health); "Pilot Plant 
Evaluation of A New Inexpensive Water Filter Using Local Materials for 
Rural Communities in Southeast Asia" (financed by the Mekong Committee, 
UN ECAFE); "Inciden~ Diarrheal-D__ysentery Diseases and Th<:Y' ~ion­
ships to W? er se an~ater Quality in Rural Communiti sat ce:;.1r:,a1 

ha1land 11 (financed joint y by AIT anOLJSAID; and several Master's Des r<><: 
·student theses dealing with the role of potable water in community hr·a l th 
and planning, and design and economics of community water supply sys tr·m · . • 
Past student theses include the following: Shouvanavirakul, Paichayon 
(1970), "Demand for Potable Water in Small Communities of Thailand"; 
Athikomrangsarit, Charnvit (1971), "Benefits and Costs of Providing 
Potable Water to Small Communities in Thailand"; Sevilla, Alberto (1971), 
"A Study of Filtration Methods for Providing Inexpensive Potable Water 
to Small Communities"; Jaksirinont, Nongnuch (1972), "Development of A 
Series Filtration Water Treatment Method for Small Communities of Asia"; 
Low, Beng-Peow (1973), "Operational Testing of a Two-Stage Water Treatment 
Filter"; and Krishnaswamy, Meenakshisundaram (1973), "Household Water 
Supply, Hygiene and Diarrheal Diseases in Central Thai Villages". 
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commercial improvements (e.g., a new store, coffee house, or a vill ~ge 
barber); (4) changes in seasonal employment patterns; and ('1) f'con0111i ,· ,·on­
tributions of the villagers who were formerly employ('d in ,Ar-ryj 11q w., t <T 

from the village well (housewives, children and paid water carriers ). In ­
stitutional changes should relate to the manner in which the community 
organizes itself to finance the water system construction, select and pay 
the operator's salary, provide for continuing maintenance costs and allocat 
water to individuals and households. Of special interest is the impact of 
these institutional actions (specifically related to the operation of the 
water system) on the community's overall level of institutional and develop­
ment capability, as measured by other projects undertaken by the village 
leadership strata. 

METHODOLOGY 

To measure, substantiate changes, and affirm the validity of trends 
associated with introduction of potable water systems requires observation 
over a long period of time (a 5-year period is probably a minimum time com­
mitment for such a study). A long-term study is of course costly. It is 
believed that in the case of Thailand valuable impact data can be obtained 
by a short-term study because of the existence of previous and on-going 
research work in rural water supply. This proposed study will make use of 
all previous research work. 

The main thrust of the proposed research will be a cross-sectional 
analysis comparing villages with and without potable water projects over a 
one-year period. All villages will be subjected to detailed studies through 
both the wet and dry seasons. The data collected will serve also as an 
excellent base line for verifying trends and charges accompanying public wat er 
supply investment if the World Bank is later interested, e.g., 5 years hence, 
in quantifying changes in the same villages over prolonged time periods. 

In this study, it will be possible to obtain some time change data. 
In three of the 10 villages proposed for study, observation and base line 
data have been collected by AIT since 1969-70. In these villages it will 
be possible in a one-year period of analysis to obtain some change data, 
particularly regarding migration, water use and economic impact. 

Inputs into this research will come from two AIT projects currently 
underway. One is an evaluation of the National Potable Water Project (und er 
the auspices of the Ministry of Health) covering administrative, technical, 
and operational effectiveness of some 165 village water systems in NE Thailand. 
A final project report of that study will be available in August 1973. The 
second study, on the role of water quality in control of diarrheal - dysenter y 
diseases in central Thai villages, is in its second year (financed jointly by 
USAID and AIT funds). This project will provide valuable input methodology 
on measurement and quantification of health benefits resultihg from intro­
duction of potable water projects in otherwise primitive villages. 
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Based on intensive surveys of 
questioning, analysis of records and 
to obtain the fbllowing outputs: 

villagers in the 10 selected vi lld! Jcc; by 
observation, this research projccl cxptct~ 

1. Differences in consumption, water use, habits and sanitation of villager•, 
in villages with and without potable water projects. 

2. Differences in incidence of diarrheal-dysentery diseases, skin infections 
and other water related diseases in villages with and without potable 
projects. 

3. Changes in land values, number of commercial establishments, consumer 
goods, number of government officials, educated and trained personnel 
living in villages with and without potable water projects. 

4. Changes in the institutional and organization makeup of villages and in 
villager attitudes in villages with and without potable water projects. 

5. Relationship of water rates and willingness to pay to water consumption 
and percent of villagers using the system. 

6. Types and frequency of rural water system breakdown and their relation­
ships to water rates and economics of operation. 

7. Costs of construction and operation of rural water systems using variou~ 
levels of water treatment. 

From these outputs it will then be possible to achieve the following 
project objectives: 

1. To quantify the impact of rural potable water projects on villager water 
use, water habits, sanitation practices, and village heaith. 

2. To measure the effects of rural water projects on village socio-economic 
growth, and regional development interactions. 

3. To record the changes in villager attitudes, village organization and 
makeup that occur as a result of putting in a rural water system. 

4. To determine the need for other supplemental programs such as villager 
education to improve the probability of villager acceptance and support 
for the potable water project. 

5. To determine the minimum economic level of villagers necessary to support 
a community potable water project. 

These findings should serve as valuable guidelines in the future in 
evaluating the merits of proposed village water supply programs -- as to 
whether such projects are self-supporting, the degree of central government 
financing necessary, the need for rate making policies, and the effect of 
villager income levels on project acceptance and success. 
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r/ORI PLAN 

CONSUl TING fNGINHRS 
ARCHITtC1S ti PlANNfRS 

A tentative work plan, envisioned as comprising essentially six ,~ sks, 
is shown graphically in Figure 2. Figure 2 shows how the various ta~k~ 
extend in time and relate to each other. It is recognized that delineation 
of a competent work plan, before the study is made, is very difficult but 
nevertheless necessary to establish the scope of the project. Assuming rr~ 
project is implemented a revised and more detailed work plan will be prepared 
(this represents a sizeable amount of work and hence cannot be prepared prior 
to granting of the project). Review and concurrence in the detailed work 
plan would be the main item of business at the first meeting of the Pro j~ct 
Review Board (See Project Organization). 

The six tasks are described in detail in Appendix I. A summary of the 
manpower needs for the six tasks is shown in Table 1. 

PROJECT ORGANIZATION 

The proposed organization of the project team is shown in Figure 3. 

Project Review Board 

The Project Review Board will play a key role in reviewing progres s 
and in formulating basic policy for guiding the project operations. At the 
outset of the Project a detailed work plan will be prepared, including des­
cription of the various tasks ·to be done and the assignments for respon­
sibility of tasks, and the first meeting of the Project Review Board will 
be for the purpose of reviewing and approving the work plan. Thereafter the 
Board will meet periodically (say every 1.5 months) for the purpose of re­
viewing progress and re-orienting the work plan as needed to insure maximum 
productivity. The reports of these meetings will serve as progress reports 
for the project. 

Special Consultants 

Because the project entails a study of the socio-economic, politi cal 
and cultural factors that influence the acceptance or rejection of the 
potable water project by the villages, economists and social scientists 
will participate throughout the Project. These personnel will include full­
time staff of SEATEC supplemented by special consultants. Both National 
Research Council and the Applied Scientific Research Corporation of Thailand 
are prepared to assist in the study and provide consultant advice in the 
areas of village economics, behavior and community development. Sever·al 
individuals in these groups are experienced in economic analysis in Tha iland 
and in articulation of a structure and research design to assess the impar;t 
of various government programs on village life and villager behavior in 
Thailand, and would assist in developing impact assessment criteria, indica­
tors of behavioral response and economic change, selection of sample villar;e-: , 
and interpretation of measurable changes in village life and villager behavior:. 
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FIGURE 3 

I 

ORGANIZATION OF PROJECT TEAM FOR WATER SUPPLY IMPACT-

ANALYSIS PROJECT 

Project Directer Project Review Board 

Secretary Project Engineer Consultants 

Aeld Operations Headquarters Economists 

Jr. Engineer Jr: Engineer Social Scientists 

Technical Assistants Programmer 

priver Draftsman 
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Key Staff 

A listing of the key staff for the project is given in 'l'abl C' 2 , and 
biographical information on these individuals is given in Appendix 1I . 

Main offices for the project will be located in Bangkok, supplemented 
by a field office in Northeast Thailand, probably at Khan Kaen where the 
Regional Headquarters of the on-going Potable Water Project are located. 

PROJECT COSTS 

The total cost for the proposed project would be US$98, 3'.:>0. A rlcLai.lell 
budget breakdown, together with a suggested payment tchedule, is presented 
in Table 3. 

While some might think a project for studying impact costing auout 
US$100,000 is too much, may we note that the sanitary engineering literature 
(including WHO releases) has stressed the importance of this subj ect for 
decades, and costly programs for building village water supplies have been 
carried out since World War II sponsored by numerous international and 
national agencies costing tens of millions of dollars, all on the presumption 
that these investments are sound, but without any significant effort to 
ascertain the facts. In Thailand alone, for example, there are ac least 
20,000 villages needing village water supply systems, and the cost of building 
these, say at US$10,000 per village, would be US$20 million. For countries 
like India the costs are an order of magnitude greater. 

It is recognized that getting meaningful facts through impact analysis 
is difficult, but considerable effort has been spent in developing methodoloc1 y , 
identifying key parameters, and indicators of change. The proposed study is 
designed to utilize these fundamental studies in Thailand, one of the few 
countries where considerable background work on impact analysis has already 
been done, which therefore sets the stage for the proposed project. 

.., 'i 
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TABLE 2 

LISTING OF .KEY STAFF FOR RUHAL WATER SUPPLY IMPACT EVALUATlON Pl:WJECT 

Key staff for the Project include the following: 

(1) Dr. Richard J. Frankel, who will serve as Project Director. Dr . Frankel 
has conducted research in the field of community water supply since 196~ 
and has been responsible for all reports and papers generated i n this 
field at AIT. He is currently project director for three res earch pro­
jects including the development of a new water filtration system using 
local materials. Dr. Frankel will join SEATEC full-time in September. 

(2) Mr. Munsin Tuntoolavest, who will serve as Project Engineer, is a full ­
time member of SEATEC's staff. He has worked in Northeast Thailand, 
designed and supervised construction of rural water and wastewater tr~al­
ment systems, and has taught in the Environmental Eng.i.neerin•j !Jivi,~.i.on , 
Khonkaen University. 

(3) Dr . Pll.i.phit S1tphdphiphat, wh o will serve as Economi.sL, ha'~ !J ' C:.:n wr;rriwJ 
on project apprai sal and economic feasibi.li t y evalua ~ i.ons at Llw /\pplir:,J 
Scientific Re s earch Corporation of Thailand (AS HCT ). ll i s arc-as vf 
specialty lie in agricultural economics and resource utilizat i. r.m . 

(4) Mr. Paichayon Shouvanavirakul, a full-time member of SEATSC' s staff , is 

a native of Northeast Thailand and a former graduate student of Al'l' who 
started working with AIT's Community Water Supply research program in 
1969. His thesis, "Demand for Potable Water in Small Communities of 
Thailand", was the first report of the program. 

(5) Dr. Ti taya Suvanajata, who will serve as Social Scientist, has been 
working in the fields of rural sociology and political scient i s t with 
the Community Development Department of Thailand and as Deputy Director 
of Research at the National Institute of Development Administrati on . 
He has written extensively on the role of village leader s i n community 
development and on villager attitude measurement. 

(6) Dr. Harvey F. Ludwig, President of SEATEC, who wiJ l s1·rVF: r.1<; a rnr·rn/J,-! 

of the Project Eeview Board (PRB). Dr. LudwiCJ, in hi<~ cow:1.d 1.in,1 

experience, has managed numerous research projects in cnvi.r·rJr1rrl!'r1t,:iJ 
engineering, including several projects in water supply and trr·a Lrn<·n 1, 

and has served as Special Consultant to WHCJ on villa')e water c;upply 
development. 

(7) Dr. Subin Pinkayan, an expert hydrologist, will serve as Consultant and 
a member on the PRB. His work in rural Thailand includes utilization oi 
rainwater for village water supplies. Dr. Subin is an applied sta ti stician 
and will assist in data analysis methodology. 
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(8) Additional Consultants: Additional consultants will be util.ized c.1•; Lrw 
project evolves and further needs for specialized assistance becom('. 
apparent. Possibilities include: 

(a) Dr. Joseph Wray, School of Public Health, Mahidol Univcr siLy , 
Bangkok, and several medical personnel of his staff, who are 
available as assistants and consultants on the measurement anu 
evaluation of health benefits. 

(b) Dr. Choompol Swasdiyakorn , Deputy Secretary General for Soc.i.al 
Science at ASRCT, as a Consultant in the fields of sociolo0y, 
anthropology, and political science. 

(c) Dr. G. E. Mccallum, SEATEC's representative at Washington, 0.c., 
can assist in a liaison capacity. 

Detailed biographical information on the key staff is included in 
Appendix II. 

i > 
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TABLE 3 

11-i}t,,-i ?t!l1 
CONSULTING lNGINHH~ 
ARCHIH CTli t, PlAIIIN l RS 

PROPOSED BUDGET AND PAYMENT SCHEDULE FOR WATER SUPPLY IMPACT ANALYSIS PROJECT 

(A) BUDGET 

( 1 ) Personnel 

(a) 

(b) 

At regular overhead 

Position 

Project Engineer 

Jr. Engineer 

Technical Assistants 

Programmer 

Secretary 

Draftsman 

Driver 

Subtotal 

Overhead (125%) 

Total 

At reduced overhead 

Project Director 

Economist 

Man-Months Rate {i1 1 000's) 

12 20 

15 6 

30 3 

3 8 

6 5 

6 3 

12 1. 25 

4 44 

3 20 

3 20 Social Scientist 

Ov~rhead (@ 30%, excluding Project Director) 

Total 

(2) Other Expenses 

(a) Equipment 

Water Meters (See Note 1) 

Typewriter (English) 

Vehicle (rental for 10 months@ ]512,000) 

Total 

(b) Travel 

Project Director and Consultants 

Project Engineer and Staff 

Per Diem (See Note 2) 
Total 

Total 

240 

90 

90 

24 

30 

18 

15 

507 

634 

1 , 141 

176 

60 

60 

2§. 

33 2 

40 

6 

120 

166 

10 

14 

1 30 
1 '.) 4 
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(2) Other Expenses (Continued) 

( c) Computer Services (including key-punching) 60 

(d) Printing 20 --

(3) Sub-total Bht 1,873 

(4) Contingencies: At 5% 94 

(5) Total Bht 1,967 

US$ 98,350 

(B) SUGGESTED PAYMENT SCHEDULE Percent Amount ~US$ 2 

Mobilization (at start of project) 20 19,670 

End of 3rd month 16 15,736 

End of 6th month 16 15,736 

End of 9th month 16 15,736 

End of 12th month 16 15,7 36 

End of project (submittal of final report) 16 15,736 

Total 100 $98,350 -

Notes: (1) For 100 one-half inch cumulative type water meters (for 
individual households and village fountains) 

(2) Per diem at 100 t/day ($5.00) will be paid to project staff for 
work up-country outside of the Khon Kaen office. It is estimated 
that 60 man-months of per diem at 22 days per month and 100 j/dai 
will be required of staff and consultant time for a · total loca l 
maintenance of 132,000 j or $6,500.00 

1 / 
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DETf\ r LED \v'Ol{K Pl.J\H 

Task 1: Detailing Df Methodology 

Considerable work has been done in Thal.land in articula tion of il 

structure and research design to assess the impact of various government 
programs on village life and villager behaviour as sponsored by the iteseurch 
and Evaluation Divi sion of the Corrununity Development Department, Ministry of 
Interior, with financial assistance from USAID, ARPA, and USIS. In addition 
Chulalongkorn University, Mahidol Medical School, and the Asian Institute of 
Technology have carried out field research on measuring villager responses and 
involvement with government programs . The first task would involve collection 
and review of all work done, detailed discussions of methodologies used and 
careful delineation of the recorrunended approaches for recording, measur ·ng , and 
analyzing impact of rural water supply systems in Thailand. The review and 
discussions will include work done elsewhere (e.g. Drawers of Wc.1te r l;'f 

Gilbert F. White, David J. Bradley and Anne u. White, University of Chi,:d'JO 
Press, 1972, and the m,1ny studies related to referenced l.n this pul>J iccJ.tjon). 

As a basis for discussion and analysis, the methodolo~JY devclr>perl lq 
Dr. Frankel at AIT and presented recently for publication wl.11 be 1,tsc,J i•s " 
starting point. His paper entitled "A Systems Approach to J\s scss1ncnt: o' l{ur,tL 
Water Supply Progrillll Effectiveness" is enclosed cJ.s part of this ay-1pe:ndj z 
together with the questionnaires used to record villager statistics 0n ltC'<-1 I th, 
water habits, water consumption, sanitation habits, economic and sociul :;tu tus 
including family income, material possessions , annual expenditures, educt.ttl.on, 
family population, etc. 

The entire staff will participate in these discussions including .u.H 
experts and consultants to be used in connection with the project. Decisions 
will be made as to selection of criteria , parameters, methods of measurement, 
and methods of data collection. Parameters chosen will be necessary and 
sufficient to determi ne whether the water systems have (1) had a posi tive eL'r~ct 
on corrununity attitudes towards local and central government; (2) provided an 
impetus to other conu,iuni ty improvement programs; ( 3) fostered c.:conomj r· 1Jr <Y,rth; 
(4) encouraged migration to the village; and (5) had i.l si~nl.ric,'tnt po-:i Li vr · · 
effect on water use habits, sanl.t<1tion practices, and on the ovr~r,,ll 11 ··1•·1 ,,, 

corrununity he.:tlth. 

Personnel to carry out Task 1 will include the FoJ.lmrin~J : 

Project Engineer 2 man-months 
Jm1ior Engineer 2 man-months 
Economist 1 man-month 2 
Social Scientist 1 man-month 
Project Director 1 man-month 2 
Special Consultants As needed 

Schedule: Nonth 1 and Month 2 

1 
,, ,, 
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CONSULTING ENGINEERS 
ARCHITECTS ,, PLANNERS 

'l'as:t( 2 : Detailing of Data Formats 

As shown on the sample questionnaires attached , one !..iY!;Lcrn uJ' <1.11·.1 

collection using a ntunbercd format i'or compute r listing of dat<.1 h.:1•; I><;, ·n 1..1•;,·il. 

This system will be modified and improved to cover the criter.i.a , purdrneter·, 
and methodology of data collection chosen in Tas1~ 1. All questionnuircs, 
interview records, and other data collection forms will be card coded for 
uniformity and simplicity in data handling and for eventual computer u..Y\al;s:--;. 
An example of coded data sheets previously used in analysis o.f heal th co::td · ~ !. m., 
in central Thai villages is attached t o the Appendix. The forms were .::ilJ.ea i.. 
by sanitarians woriing in the f ield a ssociated with secondary health cl inics 
near the villages. The completed form s were collected wee:<ly for coding , .-r2; 
punching and entering 0£' the data into up-dated computer data banks. The detta 
could then be read out for checking completeness, accuracy and l ocatin0 _!)Ossi 1>le 
areas . 

In T.:ts:~ 2 the forms , questionnaires and fi e ld data collection sheets 
will be i'inalized and reproduced in sufficient number to allow field <lat.et 
collection to precede efficiently. 

l1ers01u1el 1·equ.irL'd to perfor m tills t<1sk w.i. J..L j_nclu.c.ic the.· f<> l 1<>1,, iwJ : 

F1·0j ,xt t.:110 i.necr 1 rnc.1n -mon Lh 
Jrn1 i.or E 1g ineer 1 man-month 
Economist 1 man- month 2 
As sistetnts 2 man-months 
Frograi,m1er 1 man- month 
Project Director 1 man-month 2 

Schedule: !1onth 2 and Month 3 

Task 3: ?ield Data Collection in Villages with and without Water Systems 

A general preliminary review will be made of the c1reas in whicll 
conununi ty water supply systems hc:ive been introduced. The obJ ect of this r,~·, ;_, ·, 
will be to . select ten to twelve pairs of villages f or f urther dE:taiJ cd stwl·; t0 
care.ful l y select the sample villages. The final sample will include te:1 
villages, six villages with community water projects and f.'our .s imiLn a,i ;.- ,. ,. ,. t 
villages without community w.:1ter projects. In o t l, e r rc •;pects u,,~ v i 1 , ,1 ;'· •• 

be similar in their basic characteristics. The f0J] owi ll'J f'.::ir~l.or ·: ·.-, i I I :,,_ 

considered in pairinrr of v illCtJes : (1 ) populat.i.on, (?.) L<JcatL<m an<' 'J'·','jr· '·" 
layout, (3) economic base, (4) similarity or or i'.:}inal •.,atcr sow·r:r2'~ , ( ·.); ,, , • 
tical and social structures, (G) re1iu.i.ous customs, (7) JHJIJli.r: i.w:tiLJ1.ir,n·. 
existin9 before the installation of a community water supply, (U) t 1 pc r; , .,.·:;· 

service provided, e. 0 . , public f ountains or individual house services, ,,nrl ( :, ) 
ease of access to large population centers and government medical treatme nt 
facil ities·. 

Tas!~ 3 will send into the field one junior enainecr and t hree ;_.1::;:;1 '~t,. 
on a full -time basis to live and i nterview in the selected 

"') 
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"'" UAT BLOG ( S \h Floo,J, 87 SVkllUMVir AO s.r,r,,or 1J4'1LAN O ~; 

CON SULTING ENGI NEERS 
ARCHITECTS & PLANNERS 

c,-,1 .. -~ f l\ Tf ( 8A11Gt Qr "'~on• 61.ilftO Sl UU • 

vi 11.t·Jes Llu·o~1uhou.L the ,,,<.:t ,nJ. di''/ se.1:.ons . 'l' l1e y 1,i. l l t,L· .:.1•,!;i ·; LL ·d Lh1·,,,1 1.1 
r e ~ular visits by tile Project Enciineer , Social ~cientist , tnd 1-:cono111.i.,,t 1:11iu w1 11 
supervise data collection e.:.se and completeness . Re0ul,1r meet i ng s wi 11 !Jc lw I cl 

with the Pro j ect Di rector and Consult.:int s to insure that data col l ected in tlir 
field are thorough, accurate and complete . Prel.i.rnina.ry analyse•; wiJ J l,v n1, tic 
to ver i.L'_y the methodolo~1y and provide .feedback for improving .field u.:it,-i col Lcr~­
tion, e ff iciency o r i nterviewing nncl cooperation with vil l.:1ge J ender·; .-.-u1cl I or·c, I 
otficial s . 

Th1'ough observ .. ,tional techl.1iciue s an<l struc tured i_ nterv i 1".1--. 11(' 1 d i ,., 
the loc.:11 dialect by specially trained Thili interviewers , the pro jvc1. 11 i I i I rw !': 

on assessing current stcJ.tus and recent changes of the follow.Ln'.J v::,r i.-1IJ I c·; : 

(1) Perceptions of assets and liabilities of current living arriill'.JelltenL·; in 
the comr.runi ty, and whether water supply is spontnneously ri1ent.i.on ed i_11 thc·;c 
connect i ons . 

(2) Attitude toward participation in initiating and planning a co::1rnw1ity 
facility , such as a public water system. 

(3) Attitude toward those persons who do take active roles in such pi'ojects . 

( 4) The degree of satisfaction with past and present wo.ter systems in re!JCircl 
to qu.:mti ty of water availnble , quality of water , type of service ,l!'O V iclcci, 
and c os t of service . 

(5) .Knowledge o f villagers regardina the health sion i Ci cance or pota l,Jc· 1.1..Jl:cr. 

(G) Perceived ch.:1110c s i.n the economic .level or the c()rru,1u.ni ly sinc.:c tlw iJJi 1.i~1·_,,,, 
o f construct i. on of.' tile water supply (or i1 c:ompar,d)le 1twnber OL 1:1on1h•; 111 
" control" vi ~lages) . 

(7) Changes in patterns o.f living and use o f time rcsult.i.nrJ J.'rom tile: ,JV<..ti lui,, 11-
ty oi piped water . 

(8) Ini'ormation on migratory patterns in the paired villages . 

(9) Attitudes of villagers toward local and centr al gove:cnments and recent 
changes in ·these . 

( 10) Expectation s of success or f a i lure in .future community projects . 

(11) Social , cul tural , and political readines s of the villages to yirt.i.ci ,o te 
in the "dev elopment proces s". 

A survey and compari s on of the gene ral levels of heal t h -~ n the !;r.: L1;r. 

villages will be performed during this tast . Severa l indices -,i !..L , ,(: J·;c:• 1 : 

(1) stati s tics from local health de par t ments on inf,:mt mortality , nnd " '.:n 1;.t,.1 J 

mortality from s e l ec ted causes (these will be used only i.f there is c·vi.,J('n,.: ,· U1,,1 
these recorded data a.re reasonably complete and rel i able) ; (2) schoo L ctn,J •;1,J: 

absenteeism; (3) selected laboratory studi e s , such ,1s perhaps t r; r~s1. i1.1.::t1 t.: 

prevalence of parasitism ; and (11, ) direc t inte rview 1.1ethods (as pv.rl u ! t. h<· ·;•;r-;r·; 
above) to obtain reports on number of days confined to hec.l and nw,tlJer of' d,,r: t ,, 

r e duce a c tivity in the pas t month , and presence in the past wecJ~ ,,r· •;iJw; ,ind 
s ymp t oms of water- borne di sease s i n hou s eho ld members . These 11..1.er;ti rmr; ,,,j J J J1r· 
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patte:-!:.e l sor.1ewhat after those asked in the AIT studies of c.li<1rrhc.1 L-dvsr,t' 11 .. · 
cases in :Sang ?a-In District . The health questions w.i.11 be broac.lc.11..'d lo ,·l_)Jc', 

\·tate:- :)0:::-ne, water-\/asted and water-based diseases as clo.ss.i.ficJ Li; ·.:·1ill' t·l ,11 

(19n). 

:::conomic e fr'ects to be investigated would include the follo•·rinrr: 

(1) :;igratory tendencies in villages w.i. th cmd without \later supplies . 

(.:) Devel0p1,1ent o: v.i. Haue rctai.J markets . 

(3) Development ot:' .farm mc1rkets . 

(4) Development of cottage industries . 

(5) Develo=-'ment o.f service organizations related to the provision o r r,otc.1,,, r.: 

water 

Some preliminary questions asl:ed in the AIT surve,rs arc shO\rn ·~ n the 
questionnaires o.ttached to the Appendix . 

Pei'sonncl .1.'or Task 3 will include the followina : 

Project Enainccr 3 man-montl1s 
Juni()r Enuineer 9 mnn- inontlls 
,\55j ctnn ts 24 n1cm-mon t hs 
Econorn .i. st 1 m<1J1-l ,lOl1tlt 2 
Soci-1L Sci.cntisl J. lll,H1-inon tl1 
Pro j l.'C t l).i. I 'CC Lor 1 111,m-mont.!1 -2° 
'._;_l('C j -11 ConsuLL.,nt!..i As necdc •,I 

Scheuule : ilonth J L:11ruur1h l'lonth 1;! 

Tas,~ 4: Development of Computer PrograL,s 

!i1 ordeJ' to handle the extensive amov..nt oE data co.Llccteu i'o:· 1.t~1a. /:i-~, 
anJ to check for completeness and reliability , compute:;' ;n'o~rams \J.i.Ll ;C ,1c,1c. 'o1 ,, 

in the early sta~es of the project and tested throuahout the I'i cJc.l data c:o.11Lc­
tion period . '1'he improved and corrected programs will be r1-m at the te:r1.1~nilt. i o,-: 
of the field data collection Tas:;.: 3 to assist in final analysis . 

All data collected will be reduced and provicJccJ in the , . .'or~.'l ·.1h; (·!~ , ·, ·11 

be readily used by the computer . Typical programs to ,,c clcvcl o~c<l ·,,il L ~ ,v 1 , 1 

listings of data , analyses of health, social cJ.nd economic !..;Lat.i.stLc:s , rL"J~' ss1, 1 
and correlation analyses , and multi variate techniques . Ei thcr COC or f ,,·1 ·:; ' 
Computer will i.>e used f or the computer studies . Some 20 ours o ,. cr)r.i.;1.tLc·:· t_.: t' 

have been set aside for the project . 

Personnel to be used in J.'o.sk 4 include the ; 'o 1. J.0\1 Ln J : 

Project Ena.i.neer 2 man-rnon th•; 
Jtmior Enrrineer 1 mun-month 
Proarammer 2 mo.n-months 

;, 1 
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Pr1..•.iec t f)i.rector 
S1)cci<l I Consu1 tc:1nts 

Schedule : r·lo11tll 3 tl1rou~1il ilontll '/ 

hnal Analysis 

} m.:m-montl1 
As nee<.lt'd 

l-i :i, i ?(t)I 
CO N SU L 1 IN~ t N\;INt t N t. 
AHCHll t l·l ~ :, rL ~NNl M!lo 

Considerable t i me and el'fort H dl be taken by stil1..' · ,tnd consult 1:1 t· 
analysis of the rel.i.ubility , accuracy , and completeness of field data co 1 le t · (. 
by the project sta.::f. Output from computer programs '.·!ill be p.Lottetl and <J ... i.l ;1 -
cal ly presented for ease of presentation and di scussion. Anulys.is a.non'} vil Lil'JE::s 
with and without the water s y s t ems will be made a s well as ;:inalysis o . di. r re ,· c.:11-
ces between the two types villages . All changes relating to health , s ocial , 
economic and organization variables will be analyzed o.nd data presente.l .,; r:K:iln s, 
variances , and Jist::::- ibutions . All the parameters noted in the tezt H ·. ' , c 
single1..1 out and analyzed for importance .:is indico.tors or chc:.,r~ac: vi' ;:is ·L c r · <· .,; 

the wate1' 1)s'Ojects . '.(e9Tession , correlation , and mu.Ltivario.tc ani..l.1/:~ t · ·, i 
car::::-ied out as necdcJ . 

l'c1·:~onnel J'or this task will .i.nclw.le the foJ lowjn~ : 

t'roject En<Jineet" 2 man- nionths 
,innior Enuineer 1 man- rnontl1 
Assi s tants 4 man- r ,ontlis 
Economist 1 m.:1n- i,1ontll 
Jocial Sci.cntist 1 mc:::i.n- 1,1r>n t f 1 

Project ::>irector 1 mc1n-1,1onth 
Spec.:..;:il Consultants As needed 

Schedule : :;onth 11 through ilonth 14 



Record Removal Notice Arch
0ives 

& Records Management 

File Title Barcode No. 
RPO Number 670-37 - Village Water Supply - Volume 1 

1043350 

Document Date Document Type 

undated (1973) 
_J_ 

Report 

Correspondents / Participants 

Subject/ Title 
Research Proposal on the Impact of Potable Water supply on Village Community Development - Appendix II Biodata for Key Staff 

Exception(s) 
Personal Information 

Additional Comments 
The item(s) identified above has/have been removed in 
accordance with The World Bank Policy on Access to 
Information. This Policy can be found on the World Bank 
Access to Information website. 

[withdrawn by 

/ Ann May 

!Date 

13-Feb-17 

Archives 1 (January 2016) 



.. 

:. •• • • • ~ ••• _ • : • • ..... • J. :- • 

iJ;f:ft,i?(!J _ 
COIISUHll,u loGI H~ I 
~IICH lltCH" l'~~i., ll<i , 

e 

APl'I:::NDlX Ill 

SUPPLI::MEN'l'AL DATJ\ 

e 



I . 

I 
1 

I 
( 
t 

l · 

e 

e 

A SYSTEMS APPROACH TO ASSESSMENT 

OF RURAL WATER SUPPLY PROGRAM EFFECTIVENESS 

1/ 
Richard J. Frankel, Ph.D.-

Synopsis 

Systems analysis was used to improve the methodology of impact 

evaluation by determining the role of resource constraints and 

complementary inputs in the development of the rural water supply 

program in Thailand. An impact evaluation was undertaken to analyse 

the effectiveness of the National Potable Water Project and to 

provide feedback to the government for improving the administrative, 

technical and operational aspects of the program. Objectives of the 

evaluation were to provide guidelines for design, construction, 

finance and administration of the potable water projects, operational · 

guidance for management, information for training plant operators, 

and feedback on villager attitudes, water habits, water use and 

village development. The methodology developed measured the social, 

economic and public health implications of the water projects towards 

achieving rural community development. Data are being collected fro m 

some 165 village projects throughout Northeast Thailand. 

Associate Professor of Environmental Engineering, Asian Institute 
of Technology, Bangkok, Thailand. 
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Introduction 

One of the fundamental problems facing developing countries 

throughout the world is that of providing water supply to rural 

communities. Scarce resources - budget, foreign exchange, Skilled 

personnel and time - are the main reasons why this problem r emains , 

unsolved today and probably why it will continue to plague d£v eloping 

countries for the next several generations. Thes e constraints require 

all countries to allocate their rural development resources in the 

most efficient, productive pattern possible . 

Recent research at the Asian Institute of Technology (AIT) in 

Bangkok has explored several approaches concerned with a particular 

way out of the dilemma · project and program evaluation, permitting 

the decision-maker to make maximum use of scarce resources by expanding 

his feedback loop of information based on the results of ongoing 

projects and develo pment efforts . 

The type of evaluation process chosen was the ex-post evaluation 

0r impact study, and is essential to developing countries in assessin g 

the actual impact or output from development projects. Just as 

feasibility studies are necessary to evaluate the technical and econ0raic 

acceptability of proposed projects, so are impact studies necessary to 

assess the economic and social effects of projects alrP.ady under.taken 

By comparing a completed project 4 s actual impact with earlier predic ­

tions during the feasibility and planning phases , forecr1t;ting tN.hniquc·s 

can be improved. Impact studies also indicat(' where a partjc11L1r proj< ·ct 
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went wrong, why it did not produce the hoped for results. This will 

suggest corrective measures needed to revitalize a lagging project, or 

revisions to improve the composition of future projects of a similar 

nature . In addition, ideas for improving the technical aspects in 

both design and operation o[ the project will generally emerge. 

Successful projects present lessons as to what went right, providing 

insights for better selection and preparation of future efforts. This 

paper reports on the methodology developed to evaluate the effectiveness 

of Thailand's effort in providing potable water to rural communities 

and to demonstrate the improvements in impact evaluation made possible 

through application of systems engineering. 

Rural Water Supply in Thailand: A Case Study 

The Environmental Health Division (EHD) of the Department of Health 

is responsible for providing potable water to rural communities 

throughout - Thailand. A regional Potable Water Project was started in 

1966 as a major input to the development effort in the Northeast. By 

July 1972, about 165 potable water systems had been completed, serving 

some 357 communities with a total population of nearly 480,000. A map 

showing the general location of the projects is given in Fig. 1. Each 

project includes a treatment unit and a distribution system. The 

initial capital cost of these projects was approximately $3,600,000. 

In addition, considerable sums were spent in building-up and training 

a professional staff, purchasing and maintaining equipment, travel, 

village selection and administration of the program. 
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With an estimated 25,000 rural communities in Thailand stil1 needing 

potable water supply systems, considerable future investment will be· 

required if the program objective of eventually ~roviding potabl e water 

to rural villagers throughout the Kingdom is to be realized. The 

Community Potable Water Project has now been underway for 5 years. At 

this juncture, with major decisions pending as to the future scope of 

the Thai government's efforts in the potable water area, an evaluation 

of the overall effort in terms of its physical design and operational 

and administrative effectiveness was needed. 

A comprehensive evaluation of existing plants and the overall. water 

program was undertaken to provide information vital to improvin g the 

planning and decision making process. The investigation, financed by 

the Roynl Thai Govc'rnmcnt and administered by EHD through a conLracL 

with AIT, examined technical, operational and admini.strative factors 

related to the project's effectiveness. Objectives of the evaluation 

were to provide guidelines for design ; construction, finance and 

administration of the potable water projects , operational guidance for 

management, information for training plant operators, and feedback on 

villager attitudes, water habits, water use and village development. 

Examples of the types of information needed to evaluate technical, 

operational and administrative effectiveness are given in Table 1. An 

equivalent of three man-years of labor was assigned to carry 011t. l lil' 

evaluation. 

I I 
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Methodology o[ Project Evaluation 

To insure that assessment of the Thai government's cfforl would bL· 

comprehensive, the entire potable water program was viewed from a syst ems 

approach. The official objectives of the program were first listed 

together ~ith all measurable outputs from the program . Next complementary 

and hidden objectives were enumerated together with the factors affec ting 

them. Several phases were delineated by a systems approach format and 

used to simplify interactions and identify variables affecting program 

success. Six of the project phases identified are shown below. The 

arrows indicate where feedback and interactions occur . 

(1) Initial vil1a~l' 
in t.eres r. in Lill ' 
project 

(2) Village 
by SED 

(3) Planning and design 

Project construction , 
I 

_.,_ ____ Vil lag(, character 
and 

organization 

(4) 

(5) 

(6) 

Plant operation -~] I 
Impact on village....--~.-.cf.,..~-~~~~---~-" 

Within each phase all factors and individuals influencing decisions , 

including interactions between variables, were lis Led. Dcveloprnt·n L u f 

such lists required knowledge of agency regulations and guidt·1 inc·s, 

organizational and governmental hierarchies, financial constraints, 

trained personnel limitations, etc. Interviews with EHD officials, 

personnel and advisory staff were arranged in order to obtain the needed 

information and data were also collected from EHD files. In preparing 

/ ,' 



e 

- 6 -

the detailed lists discrepancies were found between ar,cncy r('g11(;1Lions 

and practice. between professional guidelines and projecl rcaliLics. 

These discrepancies provided valuable insights into the actual operations 

of the program and highlighted potential weak-points. 

A detailed interaction flow-chart listing the factors that influence 

village selection is shown in Fig. 2. From this flow-chart the AIT 

researchers could more easily discern which factors were responsible for 

initial villager interest and what motivated participation of local 

government officials and EHD. Selection criteria used to choose a 

specific village to receive a water projecl were identi(ied. It was 

found that political influences far outweighed vi llagc water needs in 

ranking selection criteria. The influence of the vi llagc leaders on the 

next higher official in the line of communication shown in Fig. 2 was 

more important in getting village "A" a potable water project than the 

scarcity of drinking water was for getting village "B" a project . 

During the planning and design phase, delineation of factors indicated 

that the agency focused on the question of how to most easily arrange 

village "A"'s water problem to fit into one of their known designs. The 

approach provided expediency, simplicity and guaranteed thr use of 

standard designs. However, differences between villages, such as geo­

graphic location, growth potential, water use, quality of water and 

availability of water source were minimized. Wheth~r such differences 

should be secondary to simplifying agency tasks is a question this 

evaluation should answer. More flexibility in design criteria appears 

necessary if differences in village characteristics can offer cost savings. 

/; '; 
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Collection, Analysis and Feedback of Field Data 

In analyzing _ the operational phase of the program, the mcLl1odology 

chosen involved, first, visits to all completed water systems to ass nss 

their operations, obtain data on costs, maintenance program, level of 

operator training, frequency of breakdowns, reasons for breakdowns and 

breakdown duration, percentage of villagers using the system, complaints 

on water quality, and problems experienced by plant operators , Tliese 

data were collected on card-coded forms, compiled on computer and 

analyzed by simple statistical methods. The output tables serve as 

updated inventory records for EHD and provide valuable insights into 

maintenance program and village operator training needs. 

As an example of the type of inEormation obtained, Table 2 lists 

the recorded causes for plant shutdowns experienced during the last 

year. The list clearly illustrates the difficulties found in village 

plants - lack of funds to pay operators and maintain proper plant 

upkeep, poor training of operators and lack of understanding of how to 

repair broken parts, inability of operators to get spare parts, and the 

lack of a EHD follow-up maintenance program. 

Corrective action was initiated by EHD this year partly as a 

result of the evaluation and a maintenance program is underway 

incorporating present scheduling of visits to village plants by 

trained mechanics equipped with some spare parts . More detailed 

information collected this year on duration of breakdown, cost or 

parts replacement or repairs, and type and make of part repl~c0<l will 

---------
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improvt> the development of the maintenance program and provide feedback 

for setting up an effective maintenance organization. 

Initial contact with plant operators is continuing by use of 

questionnaires which the operators fill out each month and mail in 

pre-stamped, addressed envelopes to district headquarters. Thus the 

operator feels that he has re-established his contacts with EHD, which 

otherwise were minimal after his training session. EHD will use data 

collected on these forms as the basis for maintenance visits . The 

questionnaires, specifically designed for simple entry of data, are 

picked up by AIT evaluation researchers from the di$trict offices. The 

data are transferred to forms for computer analysis; the monthly 

information collected from these 165 plants is now available in a data 

bank. 

Examples of other data analyzed for studying reasons of success or 

failure in certain community projects are given in Table 3 for the 

16 provinces of the Northeast. Major differences in water rates were 

found (rates are set by the village committeesthemselves to cover 

anticipated operating costs - no capital repayment is required). 

Operator training, salary level and guarantee of salary each month wcs 

strongly correlated with the length of employment of the operator. 

Based on initial data collected and tabulated by province, the 

second step was to select six typical village plants for an inlcnsive 

plant operation and village impact study. These villages were chosen 

because of the water project's success or failure in technical operations 

,_. J 
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and in obtaining continuing villager support. Intensive study of 

day-to-day operations is currently being made at these village plan ts. 

Plant output, water quality and operational problems are being 

tabulated. Interviews with villagers elicit their reactions, while 

AIT resident researchers are studying actual water use habits . 

Insights are being obtained into the following three questions: 

(1) Why were some plants successful and others not? (2) Why do 

villagers support the program in some villages but not in others? and 

(3) What factors associated with the water projects affect village wa ter 

use behavior? 

In one of these six selected villages, Ban Fang, where the wate r 

treatment plant is less than 12 months old, a comprehensive village r 

attitude and village status survey was conducted by AIT prior to the 

installation of the project. Results of the old survey shown in 

Table 4, are compared with Ban Phonsawang, a village of similar 

characteristics already having the advantage of a potable water proj ect . 

This table indicates that water habits were very similar in both 

villages, sanitation practises were identical, the influence of the 

water project on water use was small; however, more frequent bathing , 

more water used for gardening, and an observed improvement in cl canl1n r•5 s 

in the households was apparent. A larger number of privies were.· also 

found in the village with the water system. A new survey o( Ban Fan v 

is now underway which will provide data over a three-year time 

period - data necessary to measure project impact and change. 
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Sunuuary 

Success of the potable water system, both in providing clean wate 

and in acting as a stimulant to broader community development, was 

found to depend to a large extent on three factors: (1) general 

compatibility of the system's technical design with local environmental 

conditions; (2) adequacy of administrative procedures adopted and 

(3) local operator efficiency. A deficiency in any one factor can 

result in system failure and public discontent . The evaluation study 

focused on these three factors, particularly on their relationship to 

success or failure of selected village water systems. 

One of the principal conclusions from the impact study completed 

to date is that all projects in developing countries should be assess ed 

(and designed) in a more comprehensive manner than has traditionally 

been the case. In particular, the concept of complementary inputs 

(other non-physical project inputs, such as villager education,operator 

training, etc.) needs to be emphasized if a development project is to 

attain the hoped-for impact. For example, it appears that provision 

of a community potable water system will not produce desired changes 

in village health and sanitation unless accompanied by a carefully-rles i 1f • 

program of health education. The use of systems analysis in an impact 

evaluation will show whether or not these complementary inputs are missin g 

from major infra-structure projects. Wi.thout them th~ changes in human 

behavior required to make the project work simply do not occur, or Lak<· 

place at a far slower rate than desirable. 

. ,, 
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Evaluation research in developing countries has been overly 

concerned with economic and technical aspects, neglecting the 

socio-politi~al, psychological, institutional and administrative 

i ssues whi~h in practice seem to determine project impact and 

effectiveness. Economic change is easier to measure than are changes 

in villager attitudes, rural behavior, or institutional performance. 

But since the latter are so often of overwhelming importance, they 

cannot be overlooked simply because they are difficult to handle, 

either conceptually or practically. Even though they cannot be readily 

quantified and placed in a single "rate of return" formula, the 

non-economic aspects of project evaluation must be explicitly included 

if these studies are to be of maximum value to decision-makers. 

Finally, it has been observed in carrying out the evaluation study 

that the leadership group (operational personnel and decision-makers) 

should be directly involved in evaluation activities. These men must 

later use the results to alter program operations; if the leadership 

group is ignored or by-passed by researchers, they will react accordingly 

to the final report. The evaluation team must be certain to arrange 

periodic oral reports to learn of the specific concerns of the agen cy 

regarding the program under study. Such interaction will ensure ha t 

the research activities promote program change rather than report 

production . 

I 
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Fig. 2 - Factors Affecting Selection Of A Thai Village To Rccc1vc 
Government Assistance For Construction Of 

A Potable Water Project 

I. INFLUENCING ·FACTORS AFFECTING 
INITIAL INTEREST IN THE VILLAGE 

Villager visits to other towns~ 
with potable water projects 

- Meeting with 
Officials 

- Corranunity 
NEWS 

- Pressure of shopowners and 
wealthy landholders for a 
water system with house 
connections 

- Shortage of water during 
parts of dry season 

II. LINE OF COMMUNICATION NECESSARY 
TO INITIATE SURVEY ACTION BY 
THE GOVERNMENT 

REQUEST FROM VILLAGE 

Baan (village head) 

l 
(district head) 

+ (provincial head) 

~ 
Provincial Governor 

+ Provincial Health Officer 

' Director General, Department of He l 

t 
Director EHD 

! 
Chief, Engineering Unit EHD 

Chie f directs engineers and tee 1 .-

in District Headquarters to carry ou t 
a survey. 

·1 
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F i g • 2 (Con t ' d ) 

III. FACTORS CONSIDERED IN SURVEY BY EHD 

I SURVEY 

' Financial Considerations ' Technical Considerations 

- economic status of village in 
district 

availability of water sources aud 
their quality 

- economic growth potential of 
village 

- need for water in the village 
accessibility of village by road 

- ease for construction 
- amount of . funds village willing 

to contribute to project 
- convenience for supply, maintenance, 

and visits by government officials 
- type of water treatment needed 

- other local contributions of 
land, labor 

- capacity of treatment plant and 
distribution system required 

- type and number of connections 
- availability of EHD funds - estimate of capital costs 

1.-~~~~~~~~~~~I Is project technically feasible? I 
Are sufficient funds available 

from EHD and the village? 

IV. POLITICAL CONSIDERATIONS INFLUENCING FINAL SELECTION BY EHD 

- political status of village in district 
is the village in an advantageous position to receive a 
favor from government officials? 

- h~s the village received,a development project previously? 
number of government officials in the village 

- population 
- designated as a sanitary district? 

- influ~nce of political figures in line of communications (part II) 
- insurgency potential of village 
- other objectives of government's community development program 

- distribution of village projects within region, district 
- sequence and tie-in of project with other government deve lopu- · t 

programs 
- willingness of village leaders to contribute to project 
- willingness of other villagers to contribute to project 

VILLAGE SELECTION 



Table 1 - Factors Affecting the Efficiency of the Potable Water Pro j ect 
in Thailand 

I. Technical Aspects 

(1) Adequacy of preliminary studies 
(2) Appropriateness of design criteria 
(3) Water use - design standards versus actual use 
(4) Technical design of the system 

(a) use of local village materials 
(b) use of imported items 
(c) suitability for construction under local conditions 
(d) suitability for operation under local conditions 
(e) maintenance considerations 

II. Operational Aspects 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) . 

(8) 
(9) 

(10) 

Selection of operating personnel 
Operator training and operator's salary 
Operating manuals 
Standard operating procedures 
Quality of service provided 
Operating records and reports 
Oper·ating materials and supplies - gas and oil, chemical s , 
chlorine, etc. 
Maintenance procedures 
Maintenance supplies 
Operating and maintenance costs 

III. Administrative Aspects 

(1) Administrative procedures 

(a) project selection 
(b) project design 
(c) financial considerations 
(d) construction 
(e) operation 

(2) Village administrative organization 

(a) appointment of representatives 
(b) collection of capital funds 
(c) collection of operating costs 
(d) rate making procedures 
(e) revenue disposition 
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Table 1 (Cont'd) 

(3) Administrative personnel 
(4) Purchasing and warehousing procedures 
(5) Construction bidding and supervision 
(6) Charges for water service 

(7) 
(8) 
(9) 

(10) 

(a) water rates 
(b) other sources of revenue 
(c) collection of charges 
(d) disposition of revenue 

Procedures for system extensions 
Connnunications 
Public relations 
Villager education 

( 1, 
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Table 2 

A. Economic Causes 

t , 
1971-72 -

1) No financial support from the 
provincial government 

2) Difficulties in collecting money from consumers 
Because: 

- people poor 
- public fountains too far 
- villagers say that they go 

farming, don't use water 
- taps were broken 
- operator's work not efficient 

3) No salary for plant operator 
4) Too little salary for plant operator; not enough 

to support family 
5) Would like EHD to give funds to pay for repairs, 

spare parts 
6) No money to buy chemicals 

Total 

B. Technical Causes 

No. of Plant Shutdowns 

1 

15 

13 
10 

3 

14 

56 

1) Inadequate raw water source 9 
- water level too low 

2) Battery not charged 8 
3) Pump broken 7 
4) Quality of water not good (algae or taste problems) 2 
5) Leakage of elevated tank 2 
6) Inadequate pump power (not enough horse power) 4 
7) Like to change benzine pump to diesel pump 12 
8) No chlorinator 3 
9) Public fountains broken 2 

10) Like to change to electrical pump 3 
11) Enlarge the elevated tank 2 
12) Like to more floating intake pump to the bank, 1 

because the changing water levels affected intake 
13) The filter rate is very slow; not adequate supply 3 
14) Require main pipe to extend distribution system 13 
15) Require repair tools 2 
16) Require stand-by pump 1 

Total 75 

' . 
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Tat,!1: 2 (Cu1,1 'd) 

C. Education Causes 

1) Don't know to mix chemicals and use 
2) Like to know where to buy chemicals and 

other engine spare parts 
3) Ask EHD to tell the villagers of the reason 

for collection of water charges 
4) Like EHD to train operator once more 
5) Require EHD assistance 

- where can locate an engineer or 
technician in case of problem 

- like EHD to send engineer or 
technician to check the engine and 
operation of plant every month 

- how engineers, technicals can help 
improve plant operations or fix 
broken items 

6) Ask EHD to educate the villagers of the 
advantage of potable water supply; in 
order to enlarge the number of consumers 

Total 

D. Management Problems 

No. of Plant 

5 
8 

4 

5 
17 

4 

43 

1) Like EHD to send officer to manage the water 5 
plant work instead of the village committee 

2) Ask EHD to issue ~perator identification; for 3 
convenience of getting chlorine from 
sanitary district offices 

3) Village committee not faithful in collecting 1 
the water money 

4) Don't like water plant to be village property 1 
5) Operator left the work 1 
6) Like to use metered system 6 
7) Like to have EHD technician stay at the 2 

plant permanently 
8) Like to close all public fountains (so can 2 

collect more money) 
9) Don't like to let the village heed keep the 1 

collected water money; in case of engine 
problem, difficult to get money back 

10) One operator cannot do all the work 1 
11) Like to buy chemicals from EHD 1 
12) Like to have provincial officer collect the 2 

water money 
13) EHD sold operator an old spare part (instead 

of a new spare part) 1 

Total 27 

Sh tdowns 

y 
Sixty-nine (69) plants out of 79 plants sampled (87%) experienced 
some difficulties in operation during the year. In some cases, several 
shutdowns of different causes were experienced at the same plant. 

(., 
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Tab l e 3 - Statistics of Potable Water Project, Northeast 'Ibailand, 1972-73 

Percent 2/ Ooerator Statistics 
Number of Avera2e Water Rates - Ave. Hours Average 3/ 

Province of Population People Public House Plant Percent Length of Average-

ll 

Village Using Fountains Connections Operating Operators Employment Salary 
Plants Water 1 

a/House -g/House Ucubic per Day Trained (months) 
Sys tem-'-1 per Month per Month Meter 

Khon Kaen 11 35,800 66 7.3 11. 6 2.7 5.6 91 24 470 

Loei 15 107,900 64 6.9 13.4 3.0 9.4 27 19 320 

Chaiya Phum 7 26,300 59 3.5 5.4 2.0 5.2 71 14 370 

Nakhon Ratchasima 4 10,900 52 7.5 8.0 - 5.7 100 12 450 

Udon 'Ibani 13 44,800 40 3.7 8.5 2.9 5.4 61 40 540 

Nong Khai 12 40,700 63 8.0 11. 8 3.5 6.4 75 42 530 

Sakon Nakhon 17 44,900 47 4. 7 9.9 2.5 4.2 76 25 450 

Nakhon Phanom 20 44,600 67 5.2 7.7 2.0 8.1 65 32 330 

Kalasin 5 16,800 33 7.7 11. 3 - 3.8 80 10 430 

Maha Sarakam 8 32,500 34 3.0 18.3 3.0 3.7 so 27 520 

Buriram 5 19,200 19 5.0 8.3 3.0 3.6 60 14 370 

Surin 8 23,800 35 3.5 7.5 2.5 5.2 63 25 510 

Ubol Ratani 20 54,100 55 6.0 9.9 3.5 4.4 80 28 380 

Srisaket 6 16,100 73 3.0 7.5 3.0 7.0 so 22 500 

Roi-Ed 7 33,100 40 6.5 20.0 2.9 4.5 71 24 460 

Yasotorn 4 7,900 85 4.0 3.5 - 5.2 75 42 500 

Values are approximate and reliable only for that period of time in which the survey was completed. In v i:lages 
where the plants were shu tdown for extended periods, the percentage of population served was taken as zero . 
'Ibis would ch ange of cour s e as soon as the plant were in operation again. However, the values do indica:e :~:a t 
a large numbe of vil la~~rs are not receiving water from the treatment plants. 

II Rate of exchange 20.8 t ~a, t) = U.S . $ 1.00 

ll In 357. of th e vi llage s t} ,perator did not rece ·ve nis salary every month . 

I 
I 
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Table 4 - An Analysis of Water Habits, Sanitation and Health Conditions in Two 
Northeastern Thai Villages, 1971 

1. 

Factor 

1/ 
Source of drinking water (dry season) -
- public shallow wells 

% of households in vil lage 

Ban Fang 

98.0 

Ban 
Phongsaw<1n1:, 

100. 0 

·--
- piped water not available exists bu t v illag­

ers do no t drink it 

2. 
3. 

4. 
5. 
6. 

7. 

- local surface sources 
Boil drinking water every time 
Water used for washing 
- piped water 
- shallow pond 
- shallow well 
Houses using above 200 1/day/family; % 
Availability of privy 
Washed hands before meal 
- often 
- every time 
Washed hands after going to toilet 
- often 
- every time 

8. Houses using water for gardening, watering 
trees;% 

9. Houses storing more than 4 jars of water;% 
10. Villagers taking more than 1 bath/day;% 
11. Observed kitchen cleanliness 

- clean and rather clean 
12. Often wash vegetables, fruit before eating 
13. Eat meal with hands 
14. Eat meat raw or not well cooked 
15. After initial period of illness 

- but drugs themselves 
- go to provincial Health Centre 
- go to hospital, clinic 

16. Incidence of water related sicknesses 
(within last year) 

Eye disease 
Typhoid, cholera 
Kidney, bladder disease 
Worm disease 
Stomach or intestinal sicknesses 
Skin diseases 

2.0 
4.0 

100.0 

34.0 
58.3 

46.0 
39.0 

42.0 
32.0 

2.0 
25.5 
68.0 

36. 0 
80.0 
73.6 
53. 7 

43.9 
11.4 
21.0 

6.9 
6.3 

13.8 
3. 1 

64.0 
8.2 

l/ Source of drinking water in wet season is rain water in both villages. 

3. 0 

76.0 
18 .0 

6. 0 
52.9 
87.0 

4 : . 0 
34.8 

45. 5 
30. 2 

9. 1 
33.4 
92.4 

77 . 3 
86. 4 
60.9 
57.2 

62. 1 
1.r 

lf>. 7 

5.7 
7.6 

11. 3 
4 . 7 

65.2 
7.6 

r ,, 
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Individual Household Qucstionnai.r1: 

N:1111(' S \ 11·11 :ml<' F.1m i J y 

T.1mbon Ampho0 B.:in rn 
Changwat . [ 3 14 .I 
No. 

Date Month ITJ 
Question 

I. Data on head of household 

and Members of household 

1. What is your status in the household? 

1. Head of household 

2. Wife of head of household. 

3. Other (Specify) 

2. Sex of head of household 

1. Male 

2. Femak 

3. Age .............. yearn 

Numhc• r 

Year 

Cr1r<l 

4. Number of your children (Those having left the houscho]<l 
also included) ..................... . 

5. Total number of persons in household .......... . 

6. Age of members of household 

0 - 1 yrs. . p0rsons 
1 - 5 ti " . 
6 -10 II " 

11 -15 " " 
16 -20 " " 
21 -25 II II 

26 -30 " • II 

31 -35 " " . 

[ _ '> ]_~_I 7_J 

[~oj ~1/ 
Cocie 

No. 
·-

l'TI 
[ 18 l I ci] 

20 
21 
22 
·:rT 
')./1 

2'J 
-iT, 

27 

(, .,J 
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•) 

36 - :.n yrs. . . . . . . . p,,1·::,,n:: 

·'• l - )() " " . . . . . . . .. . 

51 - (il) " " . . . .. . . . . . 
61 70 " " . . . . . . . . .. 

) - 70 " II . . . . .. . . . 

7. Level of education of head of household 

1. Illiterate 

2. Below Prathom 4 

3. Prathom 4 

4. Mathayom Suksa 3 

5. Mathayom Suksa 5 

6. Other 

8. Total number of members of household who are over 15 years of age 

and illiterate .•••.•••... persons. 

9. Number of members of the household who are over 15 years of age 

and completed school grades above that of pr athom 4 level 

1. None ........... persons 

2. Prathom 5 - 7 " ........... 
3. Mathayom Suksa 1 3 II ........... 
4. Mathayom Suksa 4 5 II ......... .. 
5. Coll ege or Trade School " ........... 
6. University II ........... 
7. Other II ........... 

I :·" I 
\ ~) 'l 

l · I) ~ 
h 
I ') '> 

35 

36 

r,r, 
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10. Religion 

3. Christ 

4. Other 

11. Race 

1. Thai 

2. Chinese 

3. Other 

II. Data on Public Health 

1. Did any member of your household get sick during the past week? 

No. Type of 

Yes sickness 

1. Head-nch(' (Rcrio11s) 

') Sprc-Thro~t., Chronic cough, influ0n;,;~ 

3 . DiseaRc of stomach, duod0mum 

4. Worm disease 

5. Kidney disease, edema, stone 

6. Nervous break-down 

7. Eye disease 

8. Skin disease 

9. Typhoid, Cholera 

10. Beri-beri, nutrition disease, weakness 

11. Disentery, diarrhea. 

12. Other 

Numb0r 
of sick 
persons 

(7 _J 
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2. When a member of your household gets sick, 
What do you do during the initial p0riod of illn0ss? 

1. no nothing 

2. Ruy sc,111<' mC'<licitH' from cln1)'.-stnrc' 

3. See a spirit doctor 

4. See a quack 

5. See the Tambon doctor 

6. Sec a traditional doctor 

7. See a nurse or a mid-wife 

8. Go to public Health Station 

9. Go to a hospital or a clinic 

10. Other 

3. How do you prepare meat (Larb, Pln, Goi) for your meal? 

1. Like to eat raw meat 

2. Like to eat rare meat 

3. Like to cat Well-cooked meat 

~l 

4. If you eat fresh vegetables, do you usually clea"t')them before eating? ~ OJ 

1. Never 

2. Once in a long while 

3. Sometimes 

4. Frequently 

5. Everytime 

6. Other 

5. How do you eat your meals? 

1. With hand 

2. With fork and spoonl 

3. With Chop-sticks 

4. With spoon 
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1 • Nt' \" <'l° 

'I 

3. S0m0timcs 

4. Everytime 

7. What kind of a privy do you have? 

1. None 

2. A privy within the house 

3. A privy outside the house 

4. Septic tank with cover 

5. S cptic tank without cover 

6. Bucket privy 

7. Other 

8. How often do you use your privy? 

1. Everytime 

2. Seldom 

3. Sometimes 

4. Never 

9. Do you wash your hands after going to the privy? 

1. Never 

2. Sometimes 

3. Everytime 

When washing your hands, do you use soap? 

1. Yes 

2. No. 

[~! 
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10. What kind of water do you use for drinking? 

1. Pip ed Water 

2. Rain Water 

3. Wat er from dug Wells 

4. Water from ponds, lakes 

5. Water from streams, rivers 

11. Do you treat your water before 

1. No .............. 
2. Yes, treating by using alum 

3. Yes, treating by boiling -

4. Yes, treating by boiling -

drinking? 

............ 

sometimes 

every time 

Dry 
S 0:1 snn 

Dry 
Scc1son 

--------

w C't 
Son son 

We t 
Sea son 

12. What kind of water do you us e for washing and cleaning ? 

Dry Wet 
Season Season 

1. Piped water 

2. Rain water 

3. Water from•dug wells 

4. Water from ponds, lakes 

s. Water from streams, rivers 

6. Water after settled in earthen jars 

7. Other I 
..__ _____ -· l 

13. How much water do you use each day? 

1. For drinking Approx •..•...... Tc1nr,/day 

2. For cooking II II 

3. For washing.bathing II II 

I 

1591 ~ 

~ 
EB 
[ 6 71 6~1 

fr., 
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15. 

• 

16. 

•• 
17. 

18. 

- 7 -

4. For vegetable gardening 

5 . () tlH'r 

Hnw l' t"tl' \1 do V()l\ hnthc? 

1. Once every other day 

2. Once daily 

3. Twice daily 

4 . More than twice daily 

How much water do you store? 

Big Jar . . . • . . . amount ... . 

Small Jar •.••. amount. .. . 

ApJW()X • •. .•.. .... T: lll)'./<Lty 

" 

Dry 
S C[IS011 

.. 

Wet 
S l'n son 

11 

Do you use piped water for vegetable gardening? 

1. No 

2. Yes 

\ "~ l il 

\ 71 .l u] 
n l 

Card No. 2 

You use piped water -

1. Only during dry season 

2. Throughout the year 

3. Throughout the day (all day long) 

4. Only in the morning and evening 

5. Do not use at all 

If you use piped Water for drinking, do you like the taste? ~ 
1. Yes 

2. Samet imes 

3. Not at all, because ..................... 
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19. Do you get adequate suop l y of pi ped water fr your household 
consumption? 

1. Yes 

2. Only during some days 

3. No 

20. After having the system, your use of water has . ... 

1. increased, 

2. decreased. 

3. stayed the same 

4. do not know 
• 

21. How much do you pay for the water each month? 

........... baht 

22. How do you feel about the present water rate structure? 

1. Just 

2. Unjust; because .•.•..•.••.•.••....••.•. 

The price of water should be set by 

1. meteting every house 

2. same price per month per house 

3. different price per house depending on sjzc or wenlth of family 

23. Do you think your cost for water each month {'Xpen:, iv<'? 

O. No 

Yes 

If yes, how much do you think it should be? • •.•..••.•. Baht. 

24. In case there is no water system, 

1. Who is responsible to fetch water? 

1. Daughter 

2. Son 

3. Other 



- .... , -
•. 

by entire fam1 y 
2. Time consumed/each day for fetching wa t er 

...••....•..• minutes •••..•..• hours 

J. - 1. Buy wntC'r [rom SC'll<'r \ 261 
2 . Sometimes buy water from seller 

3. Do not buy, fetch themselves 

25. Whnt do you think one should do or hnve 

in order to be healthy nnd free of eickncHHCH? 

1. Do not know 

2. Eat plenty of food 

I 3. Eat clean and properly prepared meals 

4. Eat useful food 

5. Drink clean water 

6. Clean house 

7. Clean clothes 

8. Good and fresh air 

9. Exercise and not too hard work 

10. Vaccinate every time when informed by bovcrmn<'nt a11thorjty 

• 11. Other 

26. Cleanliness (by observation) 

Very Fairly Rathc>r 
Clean Clean <l i r tv nirLy 

1 2 3 4 .---
1. Clothes I 

2. Body 

3. House 

4. House building grounds . 

5. Kitchen 

6. Privy 

- · 

I , ~ 
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III. Data on Income and Expenditur e 

1. What was yollr income lnst ycnr from tllC' following i t· C' II IH I 
I 
I 

(wlw 1 c housC'hold)? I 
I 

G~REJ I 
1. From SC'lling rice Bah t I .......... 

I 

[-~[~2-/l4~ :04 I I 2. From selling vegetables, fruits II I ......... 
I 

3. From selling jute, Kenaf, Kapok II ~~~Jlii] ......... 

4. From selling livestock, fish, etc. II r~r~~r_~ ......... 

5. From land and labor-animal lease II . ........ 

I 6. From house industry products II .......... 

7. From trading II ......... 

8. Salary, wages II .......... 

9. Other II . ........ 

Total II §]~~~ ---

2. Money left over from your last year income 

B~~ (whole household) 

0. None -, 1. ........................ Baht 

3. What were your three largest expenditures 

paid last year? 

1. None 

2. Food 

3. Clothes 

4. Edllcation (school) 

5. Medicine 

6. Agricultural supply (not including land) 

i 
7. Home industrial materials 

8. Land and other investments 

'l/ 
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lC . Wa ges pay~ent s 

11. Debt .1nct intf'rest p:1ynwnts 

4. What livestock do you have ~vailablc? 

Number Number ! Price 
Livestock presently sold i per 

available last year I head 

Cattle 

Water buffalo 

Swine 

Duck 

Chicken 

Goose 

Other 
- . 

5. Land you presently own and that you owned 

~ before the water system was installed. 

1. At present: •••••••••.•...•••.•••••• rai 

2. Before having the system: ..••.••••••••.••. rai 

3. New resident in the village .•••••••..•..•. 

6. Land you now lease and leased before the 

water system was installed. 

1. Lease now •••••••••..•••••.••• rai 

2. Leased before having the system ••••••..•....• rai 

66 67 

68 69 

70 71 

72 73 

74 - 75 

76 77 

78 7.2.J 

Card No. 3 

12 13 

14 15 

~ ..l 
1 
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7. Do you give l a nd a s a cr edit when you borrow mon0y or 

2. Gi ve l~nd as cr 0dit ............ r a i 

3. Ge t land as credit ............. rai 

4. Other 

8. Land owned at present time compared to 

that owned 3 y ears ago. 

1. Same as 3 years ago 

2. Increase,compared to 3 years ago 

3. Decrease, compared to 3 years ago 

4. Do not know 

9. If the village has a water system, would you 

like to have a house-conn ect i on? 

1. Don't mind if having hous e connection or not 

? Like to have house-connection. 

3, Don't like to have house-connection; because 

do not have money; public t ap is near the hous e 

"'\ 

~ l 

10. Do you use the piped water system l2~ 
1. No piping to house or nearby ar ea; th <' r0fore, 

do not use piped water 

2. Use piped water through house-connection 

3. No piping to house, but use piped water through public tap. 

11. When you borrow money, livestock, equipments or tools, 

you pay an interest of -

I 
1. Do not know because never borrowed anything 

2. Interest ....•.......•. % per month 

3. Other 
. I 
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sy:; I l'lll was 1•::t:1fil i s !il'd f II I Ii,• vi f ( ,l)',l ' , ,1w11 1111\' ,, I I ii, • 

·--- --- -
Qunntity Qt1~111 t i Ly h1• fore 

Itc>m at pres ent havi11g sysLc>m . 

1. TV. Set 

2. Radio Set 

3. Motorcycle 

4. Bicycle 

5. Ox-cart 

6. Sewing machine 

7. Wall clock 

8. Wrist watch 

9. Air pressure lantern 

10. Thermos 

11. Privy in house compound 

12. Other (Specify) 

13. Are you sati.sficd with your present condiUon? 

1. Do not know 

2. Satisfied 

3. Want improvement, but do not know what to do 

4. Want improvement and have already done something 

5. Other 

14. Do you think your economic status has changed 

during the last year? 

40 41 

42 L~3 

44 45 

l+6j ~7 

1~s_l_: 
50 ':i 1 

52 1 SJ 
_-=-=...J. 

I I 
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1. About the same as before 

2. A little better 

'.1. Much bl' t t0r 

11. ,\ lin· t,, ,,1nrsl' 

5. Much worse 

6. Other 

15. Observe the C'COnornic status of the house 

(according to the local conditions) 

1. Very rich 

2. Rich 

3. Average 

4. Poor 

5. Very poor . 
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,, f l' lHll, Pa-!r .• Tt~t::1.b·,c 

I. Did you •uffer troa diarrhea or 11tom1tch-nche during tht: 1 ae t 7 dav,;? 

I) J r.l,> 

2. ff yea, ii the excrement mucua-like with h looc1? 

0) 

1) 

2) 

,. 
3. For how many days 

l) 

2) 

)\ 

4) 

5) 

6) 

4. On the average, h 

No 
2 

Yoe D 
All liquid with no mucus and bl~qd 

did you 

1 day 

2 days 

3 days . 
4 

auffer 
' 

[_ I ' 

from diarrhea? --·--, , 

·) 

did you R" to the t oilet : 

4 

e than 5 t1mes1 D 
• 
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< IU 1,°ri'a ·---·------- ~-- . ..;:.:..:.____~ 
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TO: 

FROM: 

. SUBJECT: 

I NTEl~NAT I ONAL DEVELOPMENT I INTERN ATI ONAL BANK FOR I 'IN TERNATIONAL FIN ANCE 
ASSOC IA T I ON RECONSTRUCTI ON AND DEVE LOPMENT <::ORPORAT ION 

c1FICE MEMORAND~ M 
Mr: Y. Rovani, Direc tor-PEP 

A. Ray , VPD (¥ 

External Research Budget 
FY74 Allocations 

DATE: August 2, 1973 

The FY 74 alloca tions for the research p r ojects in your 
department are shown in the attach ed table . Proj e cts 
no t listed in that table do noi.: have any budgetary 
authorization this fiscal year . 

If there are any questions on these allocations, the 
project supervisors should get in touch with me by 
August 8. 

cc with attachment: Messrs. Berrie, Warford, Ander son 
Sckolnick, Smith, Ms . Hazz ah 

Project files 

~1 
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FY74 AUTHORIZATIOl S 

FROM THE RESEARCH PROGRAM BUDGET 

Public Ut i l i ti e s Dep ~rtment 

Code Title 

238 

239 

/ 237 

Village El e ctrifica tion 

Pricing a nd Investment in El e ctricity 

Standard of Reliability in El e c t ricity 
Supply 

Attachment 

Amount ($,000) 

68.0 

17.0 

276 Pricing and Investment in Telecommunication 

20.0 

22.0 



TO: 

FROM: 

SUBJECT: 

e 

INTERNATIONAL DEVEL . T I INTERNATI ONAL BANK FOR • I NTERNATIONAL FINANCE 'L.... 7 ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION ~ _,/ 

OFFICE MEMORANDUM ~ 
Mr. A. Ray 

J. Warfor~ 

Research Parpfhlet 

DATE: June 22, 1973 

With reference to your memorandum of June 19, the following 
amendments to the Research Pamphlet are required: 

PROPERTY VALUE ENHANCEMENT AS AN ESTD1ATE 
OF WATER SUPPLY/ SEWERAGE BENEFITS RPO 236 

Delete last paragraph and add: 

Analysis has now been completed, the final report being 
expected to be available by August 1973. The project 
is being carried out by Professor R. Bahl of Syracuse 
University: staff member responsible, J. Warford. 

VTI,LAGE WATER SUPPLY RPO 237 

This can be deleted as it will not be in progress as 
of July 1. 

JWarford :pf a 



INTERNA TIONAL OEVELOPMEt- INTERNAT IONAL BANK FOR 
ASSOCIATION ~ RECONSTRUCTION ANO DEVELOPMENT I ~ TERNAT I ONAL FINANCE 

- CORPORATION 
, 

OFFICE MEMORANDUM 
TO: Mr . A. Ray 

FR~ T. W. Berrie 

DATE: April 2, 1973 

SUBJECT: 1eeting of Research Cotmnittee April 5, 1972 

'2 >i 

e, 11 

1.. ,7 

<... 'p 7 

Further Submissions to the Research Conunittee during FY74 

Following our telephone conv~rsation of last week, I give below 
the estimate of further submissions to the Research Committee likely to be made 
during FY74 by the Public Utilities Department, beyond what has already been 
requested, our limit being imposed by the nl.llllber of man-weeks of supervision 
available in the department. 

Title of FY74 Cost Expected Date 
Submission $ of Submission Remarks 

Village Electrifi-
cation 

Public Utility 
Pricing . 
Standards of 
Urban 
Distribution 

Water Supply 

cc to Messrs: 

Files 

TWBerrie: jr 
IBRD 

) 
) 
) 

60,000 April 1973 . 

60,000 April 197.3 Including Case Stug.y • . 

(In addition to the ·20,000 for 
20,000 September (stage I(a) and $16,000 for 

1973 (Stage I(b) 

20,000 December (This is to continue tbe work 
.1973 (already in progress, once 

(an acceptable proposal has 
(been received by the depart-

' 
(ment. Several have been 

' (rejected to date • 

... 
' 

Ro~L!!Oif8ll~ Shipnan, ·c!ennings, Anderson (o/r), Warford (o/r), 
Fri8QlllaJ11l to/r,, Berrie 

,.;:, 

;• .. 

·, ... 
. ' ,,, 

' ,· 

/ 



i r. 'l. J. Arm.,trong 

Ernest Stern 

Village Wt r Supply 

• 
June 16, 1972 

T' is i, to a vise out c the Dank earch Co itte 
h sap rove, t20,000 or the Vill ge lat r Sup 1 Project, 
takin into account the recom en( tions of the Review 
Panel which ~tre se~ th still exploratory n tur o the 
project an its uncertain project des ign. Additional 
financing t ill be consi ~ere aft r the fir t hn c report 
is vailable for revier an a ~ore thorough escri tion 

nd costina of the Pha~ II (field ~urve s of rur 1 ,ter 
oroqraMs) •or~ ro ram is ~v,ilabl . Please cont ct 
r. av to c'liscuss with him the bu getnr d t , soon 

as conveni nt. 

cc : -tr . J. J. T arf ord 
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.. 
TERNATIONAL DEVELOe T I INTERNAT o. Al 9.;:,...i< FOR 

ASSOCIATIO RECONSTRLlC7,0N AND D~VELOPMENT 

fr /Jo :;_ 3 7 
~ INTERNATIONAL FINA CE 
~ CORPORATION r;-) 

"- a:. 

OFFICE 1\I\E1V\O: A JL!M 
DA TE: Hay 26, 1972 TO: Hr . Ernest S~ 

FROM : H. van der ~ak, N.Glcarter and 0. Yena:. cCj. 
S UBJEC T: Meetin~ of Research Corn:nittee Panel, Mav 26, 1972 

/ 

Tne panel met to cor.sicer th~c projects in transpor"'G, and one in 
public utilities. In general, t e panel felt t,at the projects prese,ted 
were of a higher caliber and more clearly defined than the seven presenied 
to the fir.st meeting, and thus more deserving of Com.11i ttee approval. However, 
one member of the panel dissented from this concl sion, his comments are 
attacr.ed. ---
1 . Criteria for Choice Between Electrification and Diesel Traction in 

Project Evaluation 

We recommend that approval be given to this project but 7-hat a 
number of changes be made to the research trategy. 

a . It was felt that the list of countries to be looked at 
created a bias in the sample and t us we request that 
there be some changes so as to include less developed 
countries and more skill scarce countries. 

We are concerned that the study may easily become a 
.specific costing study, particularly centered around the 
cost of fuel. In our opinion the study should provide 
"'Ghe analytical and methodological framework into which 
the cost in a particular country can be inserted for 
the analysis of a specific project. It should not, how­
ever, allow the particular cost structure of a sample 
country dictate the analytical structure of the method 
w ::ch emerges. 

The internal Bank suppor"'G for this study seems inadequate. 
While this will depend somewhat upon the consultants 
chosen and what they agree to do, we think it would be 
desirable to program initially more staff than is now 
indicated . Tnis will be particularly critical with 
respect to (b) above, where we feel that the parameters of 
the analysis should be developed jointly by the Bank and 
the consultants. 

2. Government and Bank Assistance to Road Transport 

We recommend that this project not be approved . Our reasons are 
• - 1 as -O~ ... ows: 

a . This is an important qu~s~ion, but this is not the way to 
do it - we suggest a special sector survey, or short of 
this the attachment of a road transport economist to a 

I 
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Mr. Ernest Stern - 2 - May 26, 1972 

regalar sector SU!"vey with a specific br~ef to look at 
the question of truckir.g. 

b. The Bank taff proposed is simply inadequate. 

c. Tne conceptual thinking of the proposal appeared very ill 
defined to us . 

,. Study of the Price Elasticity of Dema.."1.d for ?art Services 

Al~hough we approve of this in the amount specified, we have 
several strong recommendations upon which approval should be nade contingent. 

-a . -~1e study should be div~ded into three phases, the first 
of which would be to obtain from AIT, before the study 
starts, a detailed proposal, w~~ch outlines specifica~ly 
the problem to be studied and ,·.::at is going to be researched. 
The second phase should be confined to the study of one 
port, and the final one to the comparative analysis of 
several ports. 

b . It must be made clear, or a~ least the methodology mus~ be 
designed so as to be able to distinguish, what type of 
elasticity is being researc' ed, the elasticity of shipping, 
or the elasticity of throughput of goods at the port. 

c. The second phase of the study should be designed so as to 
obtain some idea, if possible, of the effect of cost 
tructures on competing ports. 

d. It should be made clear the extent to which port costs 
have an effect on the shipment of goods and to what e.,(tent 
they are absorbed by the shippers - this is related to 
point b. 

4. Village 1,Jater Supplies 

Tnis is a continuation of a project approved last year. T' e p~nel 
approves the project, however, it should be made clear that this decisio~ is 
based more on our judgment of the abilit~es of 1r. Warford than on ~:e 

~ specific technical content of the project proposal. This is clearly an 
c.,;,- exploratory project a."'ld we assume that :V:r. Warford i1ill provide the cor.-_._..:._ ~tee 

\J- ~ with detailed cost estimates before withd~awing the funds approved. 

'1,~~ 

~
/ 'u~-:,_:,-y va:::-.-----....- '.;_k/Carter/Yenal :lcm 

,'-"\ ~_.;.-/' 
~y~ ~/ 
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FROM : 

SU JEC T : 

TERNATIONAL DEVE - ENT I INTERNATIONAL BANK FOR 411 I 'TERNATIONAL FINANCE 
ASSOCIATIO RECONSTRUCTION A, 'D DEVELOPMENT CORPORATION 

OFFICE M:fJO A D M 
:.r . H. van r Tak DATE: ray 26, 1972 

C::tay Yenal 

Resea:.~c:1 Pro,jects 

I , ould li.'<:e to .ote tr.a. t. I at tac. lowe. P- iori ty w the 
followi..."1.g res ea ch projects hru i.."n?li d by t e rr,a · ori ty repo. t of 
our pane . 

1. 

2 . 

J. 

Criteria for choice bet.~··een e1ectri.fication and diesel 
traction in pro,iect. e-v.s.:i.c:ai:.ion. 

(a 

( ) 
(c) 

The study se~~s to be not on criteria, but on the 
quantificai:.ion o: parane~ers involve; 
The tudy ,:ill concentrate on developed econor.1ies; 
,:ettodolob'Y is not well defiJ1ed. ---

Price elasticity of de::-.and for port services. 

(a) This study shoula :ollow and be part of, rat.her v:~n 
precede tr.e genera: study on port pricing; 

(b) I am not SU!'C that the result.so: price e::.asvic~tyin 
a partic-u::.ar regio. will s .ed rr:u.ch lit::ht. on tr.e 
ger.eral probler..s o. port pricing; 

(c) Details oi st dy are not clear. 

Vil_a:;e 1 rater &molies. 

..ls I -uri.der:sta...11d it, the intention is t.o have so:r,·.e fic::.d 
trips for :ir..pressicns on this topic . There is no st.:·:.:::t.ure · 
research r.:ethoc.o2.cgy, nor will t.he result yield a rec .:..rc!'l 

project . Althoug this l.oo ~s to be an in.pcrvar.1, area 
,here little is kno·m, I believe that the orientar,ion act.i­
vi ties should e part of the operat,io s n.ission rat. .er t.r2n 
be financed b-y the research bu get. 
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e e 
.1eeting of Panel on Research ?ro,iects, May 22 2 1972 

.\i---/ 
P::..·.asent: va. der Tak (Chair:na::1), E. Qe_~, Carter, Ye!!al 

1 . General Considarations 

: t 't: ... s felt that a good part o:: ·;:..lJ.e proposals were an att.:mpt to 
substitute research fu~ ds for ·::.:r.- :.c.c.: of success in obt.ainir.g o:::-CL.. ary budget-

'r'J allocations. ':' •. is uas specL .. _:..y tr-L'."' i~1 the Cc:1.ribbean touriu , proposal 
a .• d in o. c or t.:-;o of t .e Trancpor· atiol'! a d Public Util.:.ties Division pro­
po.,als. T:1is L a part.:.cu..la:~:.y ::. .. opport,. , oment to be holding Resea.rch 
Corr.mitt e h arings, ,:1ic. per::aps s:~ould ')recede the final cutoff date on 
t e :·e"', ar b dgeto Clea:-er 5 ic.~Line;;, ·co dL'.f re tiate betwe • ·1:res arc . 11 

st~dies, ""inanced fr<Z1 the res <-:~c:1 bu.d.6 t, a. d 11 operationa.l 11 st.ucc.""s 
s c~. c. ... , e.g. s ctor surv0ys, uoul also be helpful ( see sub 2a be ow) • 

It :ms c.lso fl:,;l t that, i · .etht.:~ d e to t.:e poorly desi6n"d fo:"'r:!s, 
or ~o ~he d3sir of division chiefs to ~~ta little budget f1.ex:i.bility, t.e 
proposal:; wer'"' in g<::r. :~ca.1 ·ch too broc..d c. •• d ill :Lined. It was in s .. e 
c ses ai~ost im~ossible to br ~k up la1b requests either in content or in 
time. The P..esec..rc Co .. T.Jittct- s .. ould consider in u. a·(, cor.dition, if any, it 

ay be appropriate to make progr~. &llocations for broadly conceived research 
raas, leavi g detailed allocation to 1:ho"'ve is responsible for t:ie areas 

of rese~ ch, an in ·mat condition it should contin e t o allocate f'unds for 
spec:fic st~cd.es, or pa~ts or phases of studies. 

2. Pro.iects Cor.sidered 

Total of seven, two in tot.ris::1, o.:.e in -r.ransport, one 
~ .m· r:icat · ons, c. .id three in ::>ower. 

~.,., ..... -cele-

• Caribbean ':'our:i.sm (VF-r-L.o-P""'URl. This study seemed 'l:.o t.. e P~~~=- to be virtually a sector st dy and -r,r.us probably appropriately placed 
~- v. op ra'l:.iono.J.. budget. In th~s ca~e -r,ne ProJects Department had been 

do1m in its reques for staf_ or consultant funds and had thus turned 
Researc· Committee. There are 25 countries in the region, each m. th 

it ... OH!l bits a. d pieces of infonnat:..or., ot:hing consistent, and only in the 
ca co: t.e larger araas (Ja aica, etc.) has any atten:pt been made to ~a.~e 
an i. ventory of "acili ties and an est1..r:ia ·c:, of prese. t and future d ..... , ana. 
'.i: e stucty_also .mnts to purcha.se infomiation on U.S. mar et ($6,800) but ~t 
is :.:ot clear ,·lhy re s:.ould ave to buy t .is. It appt:a:r-s a good study fc:.:­
.fina c_ .g by U1illP, but they (for burea1:crat:..c reasons) are not interestec.. 
Co se s of the Panel is that R0searc .. Committee s ould not approve this 
propo al, n.t ~out prejudice to .:. s .. ents as a regional sec-c.or survey. 

• r __ 7-PTUR). This :s a tuo-pa::-t s-::...1. 'y, 
"oc1:.s d in d :::otivc. ted by the apparently burr.::. .. g 
q-- .... t:.on o: interest rate and o·~-c:r subs:.dies ~ve to tourism. Q:iestion 
is 1;~ c..t sort o: incent:.ves are r""e.lly r.veded for a cou .. try to b(;..,.c.?it as 
m c: as possi ble from touris. , r.d t .• · ~ r at are the ef "ects of di "fere;::t 
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subs::.dies. This study is -..:.i vided into t,:ro perts, the first on the existing 
incentiv~s, and the second on th ir:.pact o: incent:ves. The identi~icatio 
and definition o.: the proble-~s and r..at:'lod of study should be given , ore 
ueig:1t than mere data gathering in -r.: e first phase, which essentially is 
preparatory. Pan 1 recom.~ends approval o_ $12,000 for consultants (plus 
$5,000 for travel and subsistence) as requested for Phase Io~ study. 
Approval of P.ase :I (&~cunt u~spec~~ied) subject to s~tisfactory detailed 
proposal by cons~ltants. 

c. Substitution o~ T~bor and - uipn ent in Road Construction (VH0-158-ECD). 
This is an ongoing study, considera to 00 .ui te significant. 'I'ha Panel felt, 
hou(:;.;ver, that its parts a:r.d costs -:K,re J..11-dz:.'i::ed in the request. It ,as not 
at all clear what is to be spent, what aro the critical parts of t'..J.L: exercise, 
wh ... t can be delayed, and how r..uch fle:ribility is minimally required. Tl e Panel 
ha difficulty in evaluating the ne,;: :."' quest for funds because it was not clear 
ho" t: is fitted i~ m .. th t· e s..:.veral phc..ses or yarts of the project L,ich should 
be s~:_:>arately id.e ti.:ied and cost d. It seened this enterprise wc.1.s being 
conceived as a progr.:?..:.1 ratr er t. c:.:. as a project.. Because of tha la:.~ge su.11s 
of e: _.?enditure involved., t. e Panel feels t at a more precise definit,ioL. of 
t:1e ~:o.::{ to be done and its cos·c.i:-. .; is n cessary b fore furi:.her lar5e commit-

. ments are :-,.-de. Fu.nds ara requested for FY 1973 to complete the current phase 
of field uork in India ar.d !epal, as uell as to carry out field t- o::-k ir:. ·:'.:ndonesia 
nou i:'l an adv-a!!ced s·.:. -ce o_ prepara·'":..on. ·. r. Cnurchill has indica"ted by phone 
thats me $90,000 uou.Ld be r"'Y.u:..r.ad in the first half of FY 1973 to finance 
this i-:or.c:, of i::-:ich $35,000 (?) has dread.y bee .• contracted for. The re-
mainir.g $50,000 (?) of his total request of $100,000 for F'I 1973 is for further 
wo!'k beyond t e current (ex'.:.ended) P. ase TI. ':he Panel recom."'!lends that 
""fr. Churchill breal.( do:.. the study in"·o d~:::':..nable parts and that he ~ive the 
Rest. ... Y-C .... Corr:.mi t".::.ee sorr.e est.:..."=late o:: the costs of delay and restarting ·were 
he !!u·.::. to get the full $90,000 h ::-equests at t ... :..s point for completion of 
Phase I::. The Panel also reco:n::iencs t. o. t no f rt.her funds be made available 

eyon P:-.ase II, wit:b..out careful rav:.ew o.:. the results obtai ed (draft final 
rcpor·:.. of P: .. ase :.:r e:<pecte i. J n .. 1973)" 

d. Econc:.,ics of ':'elecor;-,~ unic~:::.ions (VHO-h6+-ECD • 5iis is an 
at·.::,c~t ·::~ revis t· .. e ... ethodo2.o6y of proj· ct. appraisal fo::- telecon 1..nications 
:fr..,.,. t .. -., present engineering and :."i .anc:al criteria to a more compr1;:;hensi ve 
set ot vconomic criteriao Toda~ signi=icant progress has been made in de­
fi::i::_; a. d acquiring theoretical -!!c.arsta:.ding of "Ghe be aviour o ... cost.s in 
th::..s cc ... ,~ex technology and the pr.a sent request :.s for a field study and 
f v:.~ co::-__ let::.on of the economics of telep:io"!lY. It is not cl ar uhe::-a these 
ara c.:..v:. 'ad. T' e _nitial field study in Costa Rica "ocuses on the behaviour 
of costs a~d is to provide a basis ~or co~.pleti0. of a paper on the co~t 

truc-.:,11ra of tcleccm syste. s, e: ,ectvd by late I'all 1972. The Panel rvcc .. !:'lends 
c:.pproval of $15,000 for t:.e Co.s s·.:. d.y and cc:np_etion of this paper. su· se-
qu nt ~:ork on emand a .. d t .. e tari±'.:' st::::"".1.ctura should be considered sepc:..::-.s.:.ely 
(so=e f r.d.s, say $15,000, should be .ept i reserve for this purpose). '.:::.d 
r.v ve::::e~~t of -:r. ':'urvey ( s0e f) shoalc. also ba c_arifie 

I 
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costs and benefits of varying standa:::-ds of reliability uitl: respect to 
tc chnical reliability a!'!d cos ts o- b:.~eru:dot~s as 1-:ell as to reserve capacity 
to meet unc":.~tain dena d grouth. 7~.e q..:.cstion is very controversial and 
there are considerable differences of op~.io. as to the eventaal size of 
the i~vesliigation, its p:.~a.,.""'Y foe sJ and suitable approach. Tne request 
is fo a preparatory phuse to work out, 1..:.t .. the h"'lp of several co!1sulting 
finns, detailed ter~s of reference lor t~e main stutt1J. T'ne panel r ccmrnends 
cllocating 10,000 :: r t!'!c :.irst :--:.ase. ':':.c- ::nain study is to start in the 
second quarter of "':!Y :_973; its co ·::. is ~s y~t i.md...tem.ined, but $30,000 may 
be ee e Ior t:.e re::naind.er o:: Fl. 1373. 

·"' Pricing and Ir. Gst.T!lent in ..,., c ctricity Supply (.:O-l..t5-ECD). 
This ad folloi:ing proposal ra~se rv~~ .ue liio s about the availability 
of the key staff member, I·!... Anderson. r::.e problem is to provide sufficient 
fur::d::. ·vo •. id.ke optil..al t..~e o:i: his ·i:,:... e. Part of this study consists of the 
comp:,., tio::: of ·i:,wo joinli pape:rs by .ndarson and Tu:::-.ey; .:.he ::-e:nc..::.,.c.:::.· i.:; for 
ft;.rtl:cr ·. v-·~<: on investmt; ... t plannii.1g and :_Jricin.;o Tl e r quest for .r"'..... •• ds 
c.oes ot distinguish be:,ween these t-:-:u elc::nents. ~st of the co!'!sultant 
costs 2.:::-..,, for th3 -:: "'s of Turvey.. 'l'.:a qt..vstion is ,_ et. er Turvey should be 
carried as a departn(.;nttl co:-:.sul"l:,2.nt rathc1~ t .. an by the study, since part 

.of his duties :rill consist of :.~ ... '""c:i:.g a-cd reviEiW of uork of the division, 
.... s uell as 2.dvising a::d co .. _ .. 0 •• t o • ques"t,io s tr..c.t arise during operation; 
in c..ur view, "G'.is s".ould not. be s ppor-ced by the ~esearch budget ~:1.e Panel 
recommends $10,000 for completion of tno ongoing studies .. Further alloca­
tio.s shoul depend on clarification o: 'l'urvey 1s role, o availability o! 
sUp)ortir.~ staff, and prepare.tic. of more sp c;~ic researc. p~oposals in 
this i."'llporta.t a:::-ea 

g .. Village Elect!'ificatio~ ('!I~0-53-EC~. Part o~ this is ongoing: 
Ph~so I i.::; a co~nparativc study o.: 20 cou::.·.:.:.1.es and .as produced a large amount 
of q·v..:.tior.naire data 1.:.'lich is :1ou being o::.m:.lyzed. A first draft r(::por,:, 1.s 
e.:pect d 1.n Au

0 
st l972. Approval o:: $10 ,OOO r0quested for follou-u? re­

search s:.ould be postpo •. ed unt,il ·c,." repo:..-t on Phas..... I is reviewed. Another 
part o \,. e study (P .ase II) is to concentrate on more specific cost/benefit 

uestio~1s, by m ans of a pilot s-r,udy i'!'.l El Salvador. ':'his study is ~ow being 
o:::-ga :..zcc.. 1r Selmrslcy (Ha...""'Vard) a. d local .iversi ty consul ta ts are t.o 
par.:.ic~p~lie. The panel reco:n: ens alloca"G~ng $30,000 (plus travel) to this 
i.--r.p r · t study. 

: :Va;:2C::.::ir'l'a1</I ~arter/ 0 nal:lfb 
.:ay 26, 197? 
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TO: 

FROM : 

SUBJECT: 

INTERNATIONAL DEVELO- T I INTERNATIONAL BANK FO R 
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT 

ffo£37 
~ I NTERNATIONAL FINANCE I CORPORATION 

OFFICE MEMORANDUM 
Mr. A. Ray DATE: May 16, 1972 

J. J. Warforcl~ 

Research Proposal and Status Report: Village 
Water Supplies 

As requested, I attach amended versions of Part IV and .Annex 
I of the research proposal submitted to you on April 11, 1972. The data 
are now consistent with those in the status report submitted in response 
to Mr. Stein•s memorandum of April 28. 

JJWarford:pjk 
IBRD 
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PART IV BUDGET 

Public Utilities 
1. Budget Unit to be charged: Department# · Project 

FY:t.,;3 
Item Amt $ Amt 

2. Staff (marunonths) 4 4 
a. Professional 2 2 
b. Special Services 

Total 6 6 

3. Consultants (marunonths & $) 6 1S,ooo 6 
a. Senior Researcher @$2500/mo* 11 15,000 11 
b. Researcher@ $1400/mo* 
c. Res. & Cleric. Asst. 

e 

Division # Office of Director ' 

FY ..z1 FY_ T 0 TA 
Amt Amt 

8 
4 

12 

1S,ooo 12 
1,,000 22 

Total 30 000 30 000 0 000 

4. Travel (man trips & $) y 12,000 12,000 24,000 

5. Data Processing ~ 
a. Inhouse 
b. External 

Total 

*use this cost estimate when actual costs are not known. 

!/ Use Annex I to develop travel cost estimates. Figure 
All travel is charged to Department's Travel Budget. 

staff and consultants together. 

g_/ Use Annex II to develop data processing cost estimates in collaboration with the Computing 
Activities Department. 

-
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ANNEX I 

TRAVEL COST ESTIMATES 

Number .ot: 
FY Travellers From To Travel* Days in Trip . 

Costs Field Expenses* Costs 

73 t rip a. 2 Washington S. America 3,000 30 2,000 $ 
5,ooo II b. 2 II Africa, Indi, 

II c. Far East 5,000 30 2,000 7.000 Total man-
trips: $12,000 

t rip a. 2 ~ot known Not known 3,000 30 2,000 S 5,ooo 
II b .. 2 II II 5,000 30 2,000 7,000 
II c . 

Total man-
$12,000 trips: 

trip a. $ 
II b. 
II c. 

Total man-
$ trips: 

*Refer to P&B Table of Standard Travel Pricing. 



TO: 

FROM: 

SUBJECT: 

f(fo£37 
INTERNATIONAL DEVELO- NT I INTERNATIONAL BANK FOR ' INTERNATIONAL FINANCE {Z_o..-r -

ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION ~ 

OFFICE MEMORANDUM 
Mr. Ernest Stern 

J. J. War£ord~ 

Research Propo~al - Public 

DATE: 

Utilities Projects 

This note refers to your memo of May 4, 1972. 
submitted our response to your memo of April 28. Plans 
going research projects you refer to are as follows: 

1. Property Values and Water Supply Benefits 

May 8, 1972 

We have already 
for the two on-

The work is expected to be completed by September 1972. We have 
no firm plans at the moment for further research in the area. 

2. Village Water Supplies 

The survey of the existing state of knowledge in the area should 
be completed by September: a first draft is expected in July. This draft 
pinpoints the factors that are apparently of the greatest importance in 
determining the success or otherwise of rural water supply programs. This 
should be followed by examination of actual programs in the field by the 
consultant economist currently employed. This will probably be followed 
by more detailed studies, employing a number of water engineers and health 
experts in order to ascertain ways in which the alleged benefits of village 
water supply programs can best be achieved. This work could take another 
two years. 

JJWarford:pjk 
IBRD 

cc: Mr. Armstrong 
Mr. Berrie 
Mr. Morse 
Mr. Shipman 
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Mr. A. Stevenson, ECD 

Ernest Stern 

Research Proposals: Public Utilities 

We have received the following three proposals: 

JJ-
1( J 

May 4, 1972 

(1) Pricing and Investment in Electricity Supply 

(2) Analysis of Cost Structure, Pricing and taxation 
in telephony 

(3) Village Electrification. 

All three projects are continuations or extensions of existing 
activities rather than new projects. Before processing them 
we shall need the status reports requested in my memo of April 
28 on the Bank Research Program. Two of the three projects, 
requesting "total of $82,000 of scarce research funds, p rovid e 
almost no descriptive material, while that for the third (over 
$100,000) is inadequate. 

Village Electrification 

Phase I seems to be completed and Phase II has been started . 
The originally envisaged Phase III (cost-benefit studies in 
more countries) has been postponed because of staff limitations . 
In its place a list of possible additional studies is suggested 
(para. 4) for which $32,450 is requested. There is no 
justification except that the topics are "worth studying". 

Before this proposal can be considered we will need to knmv 

the scope of our interest in village electrificution . 
Undoubtedly additional topics of interest will e merge 
as work progresses. How much research will we d o o n 
this subject, in what time frame, and for whGt purpc~ . 

Why staff considerations require postponing a C -.i tio .. l 
cost-benefit studies but permit new studies. 

A more thorough description of the studies prc ;,oscd .n 
para. 4, including a description of the metho,-c logy .. 
their relative importance and their inter-rel c:t -. ions.-, ip 
(i.e. must all be done or can some be done wit .out t ~1c 
others.) 



e WORLD BA!'lK RE:3:::~.RCH PP.{) ~ 

PJ,.R'l' l IDE.lTIFIC.!'-\T ION 

1. Ti tJ e : Vi lage Water Supply 
2 . Spc;tsor ing Department: Public Utilities Proje cJ.;s Department 
3. Sta t f Member Responsible : .J. J. Warford 
_____ D_c_,,partr:ien t: Public Uti 1 iti"lS P.n1j"lc i·.s 

4. Research to be done: I nternally ~ 

Di visio·n : Office of Director 

Externally £:=7 · Both /J!J' 

PAR'l' II PROJEC'l' SU~~!-1ARY (attach full details as i ndicated in Instructions) ·---------
1. Problem to be a na lyzed : Me:1surement of coats and benefits of village ·,1ater 

supply ar.d the investment criteria to be used for 
evaluation of village water supply schemes. 

•• 

3. 

PrO!)Osed re search method: 1. neview of previo'.ls work in this field to help 
define objectives a.nd scope of study. 

Purpose: 

2. ''Ex post" evaluation of the costs and benefits of 
a wide cross -section of complet'3d village water 
supply schemes in selected countries. 

a) Establish factual or conceptual basis for Bar.k policy 
b) Support Bank operations in particula r sectors 
~) Increase knowledge o f the bas ic development process 
d) Develop institutional c apacity for research in LDC's 

--- -------------
. ART III BUDGET SU~·~'1ARY 

0 

Budget un~t to be charged· Deoartm 0 nt· p ITT P ... . - ~ . . .::::= -/ Division: i-fater I & TI 

"· 
Through P\J Current - 4 FY 72 FY 73 FY 

Professional Staff (estirna ted man -months) I - j j I J 
seecial Services Staff II II - - J 3 I 3 

FY 'l'ota ls: - f., f. f, 

Consultants' FE:es ($000) - 35 35 35· 
'l'ravel ( $0 00) 1g 12 -· - ~ Data Processing ($000) -

FY Totals: .. 50 50 so 

I 

7L1 

' 

I 
------------------------~ 

PART IV APPROVAL 

I Date: Sponsoring Departn£nt Approval: 

Research Com.--ni ttee Approval: Date: 

Project Number (to be assigned b y Research Ccnunittee) 



Researchers 

PROJECT PESCRIPTION 

Cost/benefit study of village Yater supply 

Bank .Staff: J. J. Warford, Public Utilities Proj ects Department 

A. N. Ot her, Public Utilities Projects Depart:nent 

A. N. Other, Agricultural Projects Department 

A. N. Other, Special Projects Department 

Consultants : The c0nsultants for the external part of t he 

Previous work 

study will be engaged when the :internal part . (review 

of literature and previous 1·rork on the subject) · 

has been completed. 

To the Department I s knowledge , no work has been previously 

done on this subject either inside or outside the Bari.k. 

Description of work 

Internal 

.External 

The internal part of the study would consist of a thorough 

review of any literature on the subject and the work already 

carried out by other agencies plus the collection of available 

data • 

On completion of the internal review, terms of reference 

would be drawn up for a study by outside consultants of the cos~s 

and benefits of completed village water supply schemes, with a 

view to establishing criteria for investments in such schemes, 

and the rationale for determining the -claim of village .. :ater 

supply on scarce resources. For this purpose a wide cross-

section of villages with public water supply would be selected 

for study in a reasonably representative group of countries. 



, 
1 " .. 

a 

- 2 -

Contribution to Bank research ob1ectives 

The proposed study would provide a factual basis for Bank poliL~ 

in the field of village water supply and provide essential support to its 

operations in the water supply sector, where propo3als for village water 

supplies are becoming an increasingly con-:rnon feature of borrowers' developme:it 

programs. The study should also provide useful insights into the basic . 

develoµnent process in rural areas. 

A further dimension is added by the project in that it is part 

of an overall package of research work being proposed by the Projects 

Departments dealing with costs and benefits of rural (as distinct from 

urban) development. A research proposal for studying village electd.fica·c.ion 

is also being put forward as a separate project. 

-
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WORLD BANK / INTERNATIONAL FINANCE CORPORATI ON 

OFFICE MEMORANDUM 
TO: Mr. B. B. Ktfg \ 

FROM: Rachel Wea~ 

DATE: August 8, 1977 

SUBJECT: Megalophony Syndrome 

• I I 

This strikes me as an editing problem. If there is a 
real desire to communicate with non-specialist readers then for 
some books it may indeed be necessary to delay publication to 
allow thorough editing, or rewriting by an editor with access 
to the author. 

I don't know how much or what sort of editing is 
customary for Bank publications at present, or whether the 
editors have difficulty enforcing their decisions. The Pre­
face of Village Water Supply says it has been edited. The 
writing belies this {uneven, graceless,unduly complicated) 
but it isn't just vacuous: most of the time the authors do 
seem to know what they want to say. Indeed, it compares 
very favorably with much of what's produced in the Bank 
for internal consumption, in which writing is sometimes 
a substitute for thinking {and clar.t'y equated with dilution, 
to quote a phrase). Editors accustomed to work of this latter 
sort may be disinclined to rewrite Village Water Supply, 
unless they have encouragement. Moreover, it will be 
especially hard for an editor to insist on clarity and 
simplicity of expression if the author's colleagues/peers 
have assured him that the manuscript is fine, and perfectly 
comprehensible to them, since these are quite normally the 
only people whose judgment he really cares about. 

Since I dorit know how Editorial Committee works, 
this suggestion may be inappropriate: apologies if so. 
Does the Committee ever approve a badly written book "subject 
to being edited, or rewritten by editors", and a,Epgint one a£ 
its members to read Lt {or parts thereof) after ;the egitjpg_ 
has been do~, for a final judgment? If there were an obvious 
concern for good writing, manifested through a system like this, 
I think it would encourage editors to do a proper job and authors 
to cooperate with them. {In the long run, people might write so 
beautifully for fear of being edited that all the editors could 
go home.) 

RWeaving:tqr 
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION 

OFFICE MEMORANDUM 
TO: 

/ Mr . Chenery and Mr. Baum DATE: July 15, 1977 

FROM: William Clark ~. 

SUBJECT: Megalophony Syndrome 

There are lots of ripostes to this but I feel it is 
evidence of a real problem about Bank publications. - The blame ought to fall on my shoulders and I would 
like to ask your advice about how to remedy the situation. 
Should there be more editing by generalists? Rewriting by 
editors? Slower publication with more work by the authors? 
What? 

WDClark:sf 
cc. Messrs. Merriam 

Svikhart 
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Will it be read? eg, he is told about health benefits 
ViJlflge Water Supply, Economics and but not hO\v to use them. It could be, 
Polley m the Developing World by of course, that one could not expect 
R. J. Saunders and J. J. Warford; the book, which could claim the 
A World Bank Research Publication; privilege of having a research basis 
The John Hopkins University Press, for its work. to be other than a dis· 
London, 1976. Price £10·50 cloth, cussion document. Yet this does not 
£4·80 paper, pp279. stand up to scrutiny, because it 

Few development sectors have claims at its very beginning to enable 
greater potential for directly bene- others (of varying disciplines) to be 
fiting the living conditions, health and able to tackle more readily the dif-
eventually, the productivity of large ficult problems of the justification of 
numbers of people than water supply village water supply projects. 
improvement. Few will have a Perhaps the most difficult thing to 
greater impact on environmental im- swallow is the claim (which is at the 
provement than those concerned heart of the book) that, whereas in 
with the proper collection and urban areas willingness-to-pay can 

, disposal ofliquid wastes, the opposite be used directlf to give a me~sure of 
~ side of the coin to water supply. It is - the benefits, this cannot be so J~ rur~l 

only in the last ten to fifteen years or areas and, therefore, everythmg 1s 
so that enough knowledge has been based. on social (usually health) un-
acquired to begin the decision- \ qu_ant1fi~,bles. A,_good deal 9( Ltie 
making process which will lead to ra!!,.on a etre for Tue book reltes __Qn 

- the appropriate investment and other ~ thJ_s pr~mJse, and a _closer look at 1t 
actions for the optimum develop- bnngs 1t very much mto doubt. 
ment of the Water Supply Sector as a Even if it is to be granted that 
whole (see "Water Supply and just!fication of village water supply 
Sewerage" a World Bank paper pub- proJe~ts 1:1ust depefl:d upon . the 
lished in October, 1971 in the "Sector quantification of social (especially 
Working Paper" series). Also most ~ealth) benefit~, then the approach 
investments in the Water Supply m the book reviewed seems to be un-
(and Sewerage) sectors have so far ?alanced. What is not clearly g\ven 
been in the urban rather than the JS a proper (however rough) relatJon-
ural areas. This is because it is only s~ip between le~el of i_nfection of 

in urban areas that there is sufficient disease, level of mcapac1ty to work 
- concentration of people to allow the and lo~s of er:isuing ou!put_. . 

"normal" rules of economic, finan- Havmg said all this, Jt JS very 
cial technical institutional and or- agreeable to find that the World Bank 
ganisational v'iability to be applied. Group, in collaboration with the 

In the case of rural development, Inter-American _Ba1;1k an~ the Wo_rld 
however, it is difficult to ignore purely Heal_th ~rgams~tJon, 1s m'.1kmg 
"social" factors, for rural develop- publtc thelf findings from their re-
ment is a strategy designed to im- search programme. No one but s~ch 

- prove the economic and social life of a Group can cover such a wide 
a specific group of people-the rural aspect of the problems of develop-
poor. It involves the extending of the ment. What would now seem to be 
benefits of development to the poorest '.equired from t~e ~V_orld Bank Gro~p 
among tho. se who seek a livelihood ( ts to carr~ out mdtvJdu~l case studies 
in the rural areas. There are thus and pubITsh tfie well"ttrgested tesuns 
strong social-type benefits which are fro~ th~m, on the lines of ~se 
very difficult to quantify yet quanti- studies m the Book Electnc1ty 
fied these must be (howe;er roughly), Economics by Dennis Anderson 
if those who control the decisions and and Ralph Turvey, recently pub-
the purse strings· are to be con- lished by the Worl_d Bank. It might 
vinced of investing in rural areas. also be as we11 to J_nclude a number 
Despite the considerable numbers of of ~eneral sect1?ns m any n¢w b?o~, 
tables, there is very little in the way "'.htch would t_ie together the md1-
of "bard" digested numbers. Rather v1dual aspects mto a more cohere~t 
the reader is treated to a compendium whole~ _as has al~o been done m 
of ill-digested material , which he Electnc1ty Economics. 
finds djfficulty in knowing how to use, T.W.B. 
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' Village Water Supp, Economics and v 
poficy in the Deve Oping World. 

This book is a consideration of the 
problems encountered in the improve­
ment of water supply to villages in 
the developing countries. The authors 
set out their aims as follows: 
"Because the technical issues are 
fairly straightforward and well under­
stood, this study emphasizes the 
economic, social, financial and ad­
ministrative issues characteristic of 
village water supply and sanitation 
programs and makes policy recom­
mendations accordingly." 

This surely is a subject of great 
social importance, and what with the 
impressive sponsorship and the high 
qualifications of the authors one is 
encouraged to expect a work of value 
and interest. Alas, one is disap­
pointed. The writing can only be 
described as atroc10us, a severe case 
of the megalophony syndrome which 
seems to afflict sociologists and 
economists particularly and in which 
jargon, prolixity and verbal aggrand­
izement are thought, or are hoped to 
indicate intellectual profundity and 
erudition. One could take examples 
of this out of every page of the book, 
but the following from p52, which 
occurs under the heading Which way 
to proceed will serve as well as any: 

"With specific reference to (rural) 
water supply systems and sanitation 
programs, the factors which should 
be considered in benefit evaluations 
of better health are also the subject 
of some discussion. A set of guide 
lines, however, can be developed. 
Although it is imperfect, the most 
workable way, in general, to place a 
minimum value on the probabilistic 
improvements in the health of a 
population (assuming these improve­
ments can be predicted) seems to be 
through discounted changes in 
potential or expected earnings. Dis­
cussion on this subject is somewhat 
involved ... ". 

One would not begrudge the 
labour involved in interpreting the 
text and unravelling the mutilated 
syntax if the reward were enlighten­
ment and valuable practical advice, 
but the book is ti resomely inconclus­
ive, the authors seeming only to pose 
the questions and not to answer them 
except by reference to previous work 

( Continued 011 page 57) 
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.- across the top and bottom of the 
cylinders will be different by twice 
the axial speed. As a result of the 
velocity differences there is a corre­
sponding change in uid pressure, 
and the cylinder will be ubject to a 
vertical force. This will be u down 
according to the direction of · 1 
and rotational movement. 

This effect has been · used 
W. G. Edwards, a lecturer at the 
Institute to control the vertical 
movement of a prototype fi h 
Cylinders projecting from the , 
at right angles to it, and o 1ther 
side of it, are driven by an ctrically 
controlled motor. T horizontal 
motion is imparted the fish by the 
towing vessel, a its vertical posi-
tion is contro simply by rotating 
the cylinde in one direction for 
upwards ovement, and in the 
oppos· direction to go down. This 
faci · y obviates the need for winches 
o the t0wing vessel and will also 

low the depth of the fish to be con­e trolled far more precisely than at 
present. The rotational force also 

-

( continued from p55) 

from other sources. Indeed the most 
valuable parts of this book are the 
appendices which contain sum­
maries of the findings of many 
workers in this particular field, and 
the bibliography which is 23 pages 
long and contains about 360 refer­
ences. 

A great deal of space is taken up 
with tables and diagrams some of 
which seem to be superfluous and 
some of these to have been put in 
merely because they look good and 
add to the scientific appearance of 
the book. 

The determination to aggrandize 
the simplest issue leads sometimes to 
laughable pomposity as in the follow­
ing footnote to a section headed The 
Health-State Approach to Project 
Evaluation: "Anyone who has recent-

. ly had a toothache, which would 
seem to place him i-n the discomfort 
category, might argue that the ex­
ponentia l weighting function does 
not effectively · separate him far 
enough from the perfect well-being 
score of 1000." If that is intended to 
be funny, as one must hope it is, it 

has a gyroscopic effect, and tends to 
stabilise the fish underwater. 

A further refinement that is being 
investigated, is the possibility of 
using a separate motor for each 

( 
is the only example of intended 
humour in the book. In any case it 
provides an excellent illustration of 
the rete ious and inflated style of 
tfie whole wor . er oo 
will serve to en hance the benevolent 

I 
image of the World Bank, but as to 
whether it will be of practical value 
to those actually engaged in the 
provision of water to primitive 
villages the answer must be highly 
improbabilistical. J.B 

* * * 

Editor's Note 
Village Water Supply is typical of 
many books received by this journal, 
dealing with social and economic 
aspects of water control and supply. 
It falls into a general rather than 
specialist category, as it does not deal 
with mechanics or engineering tech­
niques, but with a less specific subject, 
and is therefore addressed to a wider 
audience than specialist books. 

Because the subject is important, 
we took the unusual step of asking 
two people to review the book inde-
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pendently, one a specialist in the 
field and the other a well-read lay­
man. The two reviews we received 
are illuminating both for the book in 
question, and many others like it. It 
appears to be, in the view of our lay­
man, pretentious, pompous, long­
winded and turgid-in fact unread­
able. 

The specialist reviewer also had 
his doubts, referring to "ill-digested 
material" although he was better able 
to assess its content, and discuss its 
validity. 

We leave our readers to draw their 
own conclusions, but throwing aside 
for the moment the cloak of editorial 
impartiality, it seems a waste of 
effort, energy and materials to 
assemble useful material that is 
difficult if not actually painful to 
read. Books intended for a readership 
which embraces more than specialists 
and engineers should be written 
lucidly and cogently, otherwise they 
are without merit or justification. 

No matter how good a letter is, if 
it's in a badly-addressed envelope, it 
is unlikely to reach its destination. 
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Mr. orv1.lle Grimea, Development Econom.ica 

H. R. Shipman, Water Supply Adviser ~ 
Public Utilities I)epa;t"tmen't 

Researeh - Rffi 231 (Vills,ge Water §u.m?k) - Evaluation 

As a,g;reed during the recent meeting on evaluation of th above 
projeot, my ,comments on this pr-ojeot are u follows: 

1. I have poll d the regional we.ter supply division chiefs in con ... 
nection with a nUJllber o£ item,s relating to this pl'Ojeot and replies have 
been received trom three at the tirrie of thia writing. A tabulation of the 
results ia shown u an attachment. The oonS$l.8US would ~ear to be that 
all of' the d1viaion chiefs w~ aware 0£ the atuct,'J that all had read the 
report; that only part of the atai'.f' have read the report J that only one of 
the three telt that the atud;r hu conveyed. 'bene1'1ts in the oourae of aetiv ... 
ities over the past year; and that two of the three £e1t that the findings 
woul.d be of value i.n the course of future work. Two of the three div:1.aio:as 
had not made copies 0£ the report available to outside agencies. Two 0£ 
the three did not feel that there would be a:rq merit in m.aldng oopiea of 
the report available t.o personnel outside the Bank. Two of the three feJ.t 
the stud~,. wu justified. Only tw responded to the question as to whether 
the stuct, brought q- new info:nnation to bear on the subJeot. Each of 
these two .tel.t that it did not. In sum.mary or the above I would aonelude 
that because most 0£ the 4:1.Vision ohiets have had experienc& in the rural 
Wa-tt9r field the tindinga and eonolusions of the atwtv did not add ~ 
particularly new to what they a.1.ready knew from experience. At the Se.tile 
time I believe the oone nsus is that for others it would servi - a uaeflll. 
purpose. 

2.. The paper has served as a basic document in permitting those who 
prepared the Bauk paper "Issues in Vill~e Water Supply" to support oon­
clu.sions 'Which they had reached based on their own e.x:pwience. For the 
first time there was a consolidated review of the literature on the subject 
0£ bane.fit measurement and which continues to have usefulness. 

3. Very eompllmentary rem.arks have been returned to the Bank from 
a number o£ wo.rkere at universities and institutions along the lines of 
thia bcting the best source of information, broadly, that they have enco1l?lt­
ered .for llllDUIU1rizing the literature on studies done in the benefit/cost 
line on water S'W)ly. 

4. The report o.f the stuey served. both the Ad Hoc Panel on Rural 
Water Supply which has been looking at the question of intwnations:l stimu­
lation of activities in the tield o:l r1.11"al water and it also served the 
eJq>ert pan.el whioh the Bank convened thi• spring to look into the ieneraJ. 
queation o.t health benefit meuur-ement from water supply inves-tments. 



September 2S, 1975 

5. I would join the di"rl.s1on obi t in conoluding that. .further areas 
for reeea;rch COJn+ll& out o! th1a et~ ar. not ilnmediately' eVident.. Those 
which do come our would probab~ have 1*m. 1&mti!1e by other means and I 
would therefore feel that the atud;r wu not a ma.joi' mechanism for uncover• 
1ng the e. 'l.b.e one point I believe miould be at:reaaed 1n tbia nneotion, 
however, is that the report clearl.7 identli'ies the problems aasod.ated w1 th 
measurement of he&l.th benefit• @cl what appears to be the shortcomings of 
previoua studie in bei.ni able to re .. conclusions. To this e:x:tent it has 
• 1;emper1ng influence on those who mi&bt rush into such •tud.1 a without 
benefit ot the worda of caution which oome out o! the atud3'. 

6. I helleve the report was reepona1v: to the terms o.f' reference. 

7. On inxplem.entation factors, I lieve the work went oothl.y, wu 
reuonably on schedule, and that thf» qua.11 ty ot conaUl t t Md the form. o~ 
presentation are of a very high order. 

8. There has been a wide-rmg:tng interest in the report and our 
records ehow thai; between three and four b:undred copies have b en sent out. 
A record is ava11able on allot the aeeno1 ... governments. univerri.tiea, 
111'.l.d consult~e, but tbia l'Quahl7 breaks do-..n into ei&ht inWl"!Ult1onal 
agencies including the bilataral., the regional banks, Church rld Services, 
the Indian Co:ml'Qerce Reaell"Ch Bureau and the Center tor D1aeaae Control or 
~ US Gove.rnm.ent in .Atlanta. Sixteen copiea of th i-eport have been eent 
to foreign univeraitiea, and six copiea to eng1neering consultant firms. 

9. I believe the et~ w.a .t'ul.ly justifie and that th& reaul ts, 
while not opening up major new are• for exploration, have presented a 
sound picture of th world rural water situation and one which ha.a eerve 
a useful purpose in backgrounding tho xtthout tamiliarlty with iii. 
problems and appros.chea ,enoountered in rural areas in the f'ield 0£ water 
and wastes. I would expeot that we w1ll continue to :n,0$1 ve numerous 
requelta ror tha public t1on tnd that little change in the collQJ.usio 
reachci')d will occur over time. 
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Messrs. Erkmen, Kalbermatten, Ribi, Sept,ember 19, 1975 
T~• .nd Williams 

H. R. Shipman, water Sllpp1y .Adrlser 
Public Utilities Department 

RR) 2)7 - ,Village Water m±l and Sanitation in LDCs - :Bvaluatian 

You will recall that approximately one year ago a research project 
carried out b7 Mr. Robert Satmdere and Mr. Jeremy Warford on Village Water 
Supply and Sanitation in Leu Developed Countries was completed. The 
research oo=nittee o:r the Bank, 1n response to cowuents made by the Execu­
tive Direatora after their review ot the Bank's research programs, is 
undertaking an evaluation of certain completed projects. The Village Water 
Supply and Sanitation project, having been completed £or approximately a 
year, is one which they have id.anti.tied £or evaluation and have asked 
Mr. Rajagopal.an to head a sm-al.l task force to carry out this work. As 
a member or the task force I would like certain information trom you based 
on the experience in your region over the past year ainca completion of 
the research project. I have listed on the attached sheet a number o:t 
questions which I believe 1rould give answers to a nv.m.ber o:t the points 
which the research committee wishes addressed. A consolidation of the 
.f'ind:ulgs and conclusions of the stud;r are presented in P. U. Report No. 
RES 2 entitled Village Water SUpp~ and SanitatiQll in Les, Developed 
Countries dated March 15, · 1974. This ia an abstract 0£ a much larger 
volume bUt contains all o:t the essential material and in the event that 
yt>u need to re.fresh your mem.oey you xnq 'Wi h to look at the document. 
Copies are available from Miss Peter or this department (x 5459) in the 
event that ;you need additional ones tor reference. Since the task force 
has to have my contribution by September 29, I would appreoi&te return 
of your queationnail" in the next two days. Thank you. 

Attachment 

HRShipman aj 



1 0 

2. 

J. 

4. 

5. . 
e 

6. 

? 
I • 

8. 

9. 

10. 

11 • 

epestionnaire 

Were you aware of the study and of the report? YesO NoO 

Have you read the report? YesD NoO 

Do you believe that most of your water supply 
YesO NoQ staff have read the report? 

Have the fmd.ings of the study as conveyed in 
the report been of any benefit to you and 
your staff in the course of your activities 

YesO NoD over the past year? 

Do you believe the report and findings will be 
of any value to you in the course of future 
work in your division? YesQ NoQ 

If the answer to the above is yes, in what ways 
would you expect the results to be of value? 

Have you had any occasion to make copies cf the report available to 

out,side agencies __, officials i'rom LDCs __, others __, none ? 

Do you believe that in the .future it will be 
of value to make copies of this report 
available to personnel both in the develop­
ing countries and outside? YesO NoO 

As a general observation, do you believe that 
this study was justified? YesQ NoQ 

Did it bring any new information to bear on 
the subject which you feel justified the 
work and expense? YesO 

If the answers to the previous questions were generally in the 
affirmative, are there any aspect s which you think should 
have received additional attention or which would lend 
themselves now to any further st udy? 

. .. . . . . •- .··,;. .. . . : ... : ~ ..... 

No l=:J 

; ·, 

I 
I 

! 
, f 
I 

I····-~ ·- ........ ,.. .. ... ; .. ; .. , . · .... , .. ,;- .. , ~ ... .. . .. . . · .. • . ·---··: . ·.·., . 
f 

. ·.· ·., ... ,, .. · . .'· ... , .. --- 1 ~. -...... ~.. . . ,., ...... 
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Public Utilities Department 

_Background 

The major difficulties in village water supply and sanita­

tion programs are not technical, but rather administrative and 

fir..ancial. The problems are in large part due to the relative 

poverty of rur al communities, their failure to make proper use of 

potable water , and relatively high cost per consumer of village 

supplies as compared with urban supplies, the encumbered adminis­

tration stemming from geographical dispersion and the common 

neglect of ope r a tion and maintenance due to the lack of proper 

allocation of budgetary resources, the lack of on-going technical 

assistance, and the lack of administrative attention. 

Objectives and Methodology 

The purpose of the study is to measure the costs and bene­

fits of village water supply and the investment criteria to be used 

for evaluation of villa ge water supply projects. The research 

effort includes two components. The first is a thorough review 

of literature on the subject and the work carried out by other 

agencies plus the collection of available data. The second component 

consists of an analysis of the operation of village water supply 

projects in a number of less developed countries. Particular 

attention will be paid to the factors which are significant in 

determining the likelihood of success or failure of village water 

supply projects and the priority in national development planning. 

The problems of identifying and quantifying the benefits of invest-

ment in this field are also explored. 

.. 
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t ~ t!. S a ... . ~1.ng 

J. J. Warford, a Bank staff member, and Robert J. Saunders, 

consultant, . are the principal researchers. 

Schedule 

The study has been ~ompleted. The final report was published 

in March 1974. 

Reports and Publications 

R. Saunders and J. Warford, "Village Water Supply and 

Sanitation in Less Developed Countries", Public Utilities Report 

No. RES 2. 
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