A Drop in the Bucket:

Impact Evaluation of a Water and Sanitation Program in
Rural Benin

Dissertation

zur Erlangung des wirtschaftswissenschaftlichen Doktorgrades der
Wirtschaftswissenschaftlichen Fakultat der Universitat Géttingen

vorgelegt von
Elena Grof3

aus Stuttgart

Gottingen, 2012



Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at http://dnb.d-nb.de.

Erstgutachter: Prof. Stephan Klasen, PhD.
Zweitgutachterin: Prof. Dr. Isabel Ginther

Tag der Abgabe: 30. August 2012

Tag der mundlichen Prifung: 19. Oktober 2012

Grol3, Elena:
A Drop in the Bucket: Impact Evaluation of a Water and Sanitation Program in Rural Benin
ISBN 978-3-86376-031-1

All Rights Reserved

1. Edition 2012, Géttingen

© Optimus Verlag

URL: www.optimus-verlag.de

Printed in Germany

Paper is FSC certified (wood-free, chlorine free and acid-free,
and resistant to aging ANSI 3948 and ISO 9706)

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form
or by any means, electronic, mechanical, photocopying, scanning, or otherwise without the prior writ-
ten permission of the Publisher. Request to the Publisher for permission should be addressed to in-
fo@optimus-verlag.de.


mailto:info@optimus-verlag.de
mailto:info@optimus-verlag.de

Contents

LISE OF TADIES ..ot Il
I A0 o 0 1T \
LiSt OF ADDIEVIALIONS ......oiviiiiie et VIl
ACKNOWIEAGIMENT ...ttt IX
INEFOTUCTION ...ttt bttt st r et b ene e 1
(O T T ] =] o R T U RSOPRP 11
1.1 Description of the program and interventions..........c.ccovviveiieiiiesiieseeseeseenes 11
1.2 The StUAY DESIGN ..cvveivie ettt sreesaeene s 12
1.3 Description of the sampling Strategy .......ccocceeiiriiiiiiieiie e 17
1.4 Description of the Sample........cooeiiiiiic 19
1.5 Assignment of the treatment Strategy .......cccceeveeieeieiie e 20
APPENTIX L oottt ettt nee e 24
(O T T 0] -] ol TP 26
2.1 INEFOAUCTION ... 26
2.2 Treatment, Methodology and Data............cccecceeiiieie i 28
2.3 THME SAVINGS ...ttt bbbttt sttt e e b ene s 31
2.4 Labor Supply and Opportunity COSES........ccveiveeiiieerie e eree s 36
2.5 RODUSINESS ChECKS ..ot 40
2.6 Discussion and COoNCIUSION.........ccueiiiiieiieciece et 43
N o] 0 1=1 [ USSR 46
(O gT-T o] (=] g TSRO URRU PR PRRPTPRORR 51
KT8 A g 0o (Ui {0 o U 51
3.2 Data and Empirical Methodology .......cccevviveiieeiiece e 53



Contents

LB RESUILS .. 58
3.4 SENSILIVILY ChECKS ...cvviiiicie e 65
3.5 Discussion and CONCIUSION.........ccouiiiiiieiie e 67

N o] 01010 G PSSR 69

(O T 0] =] o TSR 71
4.1 INEFOAUCTION ..ttt sreenreenres 71
4.2 Impact estimates of main outcome variables ...........ccccccovvviiiiiiiicic 73

(O T T ] =] gl T TSRO 77
5.1 INEFOTUCTION .. nr e sreenres 77
5.2 LITErature REVIBW .......oiuiiiieiiiiiciieie sttt 79
5.3 Sample, survey and analytical Strategy ........cccccveririiniiiiiie s 80
DA RESUIES ..o 83
DAL LALIING USEIS ...ttt bbbttt 84
5.4.2 ,,NATUIE™ USEIS ... 88
5.4.3 Basic endowment and Sanitation............cccoovreereninienienesieee e 93

5.5 Discussion and CONCIUSION.........ccuiiiiiiiiieiec s 95
BIDHOGIapNy ...ooceeeece s 97



List of Tables

Table 1.1:
Table 1.2:
Table 1.3:
Table 2.1:
Table 2.2:
Table 2.3:
Table 2.4:
Table 2.5:
Table 2.6:
Table 2.7:
Table 2.8:

Table 2.9:

Table 2.10:
Table 2.11:
Table 2.12:
Table 2.13:

Table 3.1:
Table 3.2:
Table 3.3:
Table 3.4:
Table 3.5:
Table 3.6:
Table 3.7:
Table 3.8:

SAMPIE FIaME ..o e 18
Sample desCriptive StatiStiCS .......cccvevverieiicie e 21
Treatment identifier analysSiS.........ccovvviiiiiiiiiiie e 23
THME SAVINGS..ee ittt sttt sre e b nns 32
Distance to the Water SOUICE ........cooveieriiiieierie e 34
Disaggregated Collection ProOCESS..........ccovveieriiriieiieneesieeie e 35
Time Savings and population Pressure ..........ccccvecvevveiesie e e 36
Number of persons responsible for water collection in households........ 38
Economic value of TIMe SaVINGS ......ccccceveriiriienienie e 40
Robustness Check I-Alternative Dependent Variable ..............ccccveeee. 42
Robustness Check 11. Dependent Variable time for the roundtrip with

different SPECIFICAtIONS .........c.oiiiiiiiiie s 42
LItErature REVIEW......ccvi e 46
Health and Water Quality OULCOMES .........cccocveriiiieiieieeee e 46
Baseline Comparison outlier Corrected..........oooovvvverivenieevie e ccee e 48
Correlation coefficients of outliers and treatment identifier................... 49
DD estimates of female and male productive activity...........cccccoeeveennne 49
RESEAICH DESIGN......iiiiiiiiiieiet e 55
Descriptive Statistics by treatment Status ..........ccoccvevvereiieciecie e 57
Impact of water point installation on quality and usage ..............ccccc...... 59
E. coli and Diarrhea IMpact ..........ccooeiiiiiiee e 62
Impact of water interventions on behavior .............ccccocveivie v, 64
Robustness checks, DD alternative OULCOMES .......oevevvveveeeeeeeeeeieeeeeeeeenne, 67
Replication of Table 3.4 without control variables............c.ccccevrrvnennnn. 69
Replication of Table 3.5 without control variables..............ccccoeeeveenneen, 70



List of Tables

Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 5.1:
Table 5.2:
Table 5.3:
Table 5.4:
Table 5.5:
Table 5.6:

DeSCrIPtiVE SEALISTICS ...vveveeiieiieiieie e 72
Impact of water supply on usage and quality............cccccoevveieiieiiinsnnnne. 73
Impact of water supply on POU quality and health outcomes ............... 74
Impact of water supply on time, distance and consumption................... 75
Sample descriptive StatiStiCS ........ccvevvereeiecie e 84
Dependent variable private latrine ownership .........ccccooeviiiicinnnn, 86
Retrospective motivation for private latrine construction ...................... 87
OLS 1regreSSION WTP ..o 91
Attitude towards latrine CONSLIUCLION .........ccovvveiieniniiie e 92
Scoring Factor Asset Index and Sample Means ..........ccccccevveveeiiesieenne. 95



List of Figures

Figure 1:
Figure 2:

Figure 1.1:
Figure 1.2:
Figure 1.3:
Figure 1.4:
Figure 2.1:
Figure 3.1:
Figure 5.1:
Figure 5.2:

Improved Water coverage in Benin since 1990 ..........cccoeveevenneniiennnnnn, 6
Development of sanitation coverage in Benin since 1990............cccceeu... 6
MeasUring IMPACT........cocviiiiieiie e 13
Comparison of national DHS sample with sample in this study............. 14
Geographic Diffusion of Water ProjectsS.........cccoovvveiiieiiieiiiesieeseeseennn 24
Geographic Diffusion of Sanitation projects........c.cccovvvveieeniennieneennns 25
Pre-baseline difference in difference analysis........c.c.cccocvevviiveieciecnnenn, 41
Pre-baseline DD analysis ........ccccevieiieiieiee i 66
a) Estimated private for private latrine b) WTP for private latrine......... 89

a) Latrine coverage over asset deciles (latrine users)
b): Mean WTP over asset quintiles (NON USErS) .....cccoovreerienenierienennnn, 93






List of Abbreviations

BMZ
CF
DAC
DD
DG-Eau
DHS
EMICOV
FAO
FCFA
GPS
HDI
IEG
INSAE
10B
Kfw
MDG
NGO
oD
OECD
OLS
PHA
POS
POU
RCT
SSA

Bundesministerium fir wirtschaftliche Zusammenarbeit und Entwicklung
Counterfactual Mean

Development Assistance Commitee

Difference-in-difference

Direction Générale de I’Eau

Demographic and Health Survey

Enquéte Modulaire Intégrée sur les Conditions de Vie des Ménages
Food and Agriculture Organization

Franc de la communauté financiére africaine (West Africa)

Global Positioning System

Human Development Index

Impact Evaluation Group

Insitute national de la statistique et de I'analyse economique du Benin
Policy and operations evaluation department Netherlands
Kreditanstalt fir Wiederaufbau

Millennium Development Goals

Non-Governmental Organization

Open defecation

Organization for Economic Co-operation and Development
Ordinary Least Squares

Promotion de I’hygiene et de I’assainissement

Point-of-sale

Point-of-use

Randomized control trail

Sub-Sahara Africa

Vil



List of Abbreviations

TV Television

UN United Nations

UNDP United Nations Development Program
UNICEF United Nations Children’s Fund

USD United States Dollar

WDI World Development Indicators

WHO World Health Organization

WTP Willingness-to-pay

VI



