
 

 

 

 

 

 

 

 

 

Copyright 

by 

Benjamin Matthew Mauro 

2015 

 

 



The Report Committee for Benjamin Matthew Mauro 

Certifies that this is the approved version of the following report: 

 

 

An Evaluation of Rural Sanitation in India 

 

 

 

 

 

 

 

 

APPROVED BY 

SUPERVISING COMMITTEE: 

 

 

 

David Eaton 

Catherine Weaver 

 

  

Supervisor: 



An Evaluation of Rural Sanitation in India 

 

 

by 

Benjamin Matthew Mauro, B.S. 

 

 

Report 

Presented to the Faculty of the Graduate School of  

The University of Texas at Austin 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

Master of Global Policy Studies 

 

 

The University of Texas at Austin 

August 2015 



 Dedication 

 

To the people that have taken me in  

and made me a part of their families  

in the villages of Supaul and Nemua. 

 

 



 v 

Acknowledgements 

 

This work was completed with the help of a dedicated and supportive team from 

all aspects of my life. The support of my parents, family, and friends was instrumental 

throughout the process. I would like to thank the Anoop Jain, Chandan Kumar, and 

Prabin Kumar for allowing me to be a part of the Humanure Power team and providing 

me the experience of a lifetime. Thank you to Isabel Hovey, Syedah Aroob Iqbal, and 

Christina Kent for their support and collaboration throughout the writing of this report as 

well as their guidance, encouragement, and suggestions. I would also like to thank Dr. 

David Eaton and Dr. Catherine (Kate) Weaver for their mentorship and assistance 

throughout the process. 

 

 

 



 vi 

Abstract 

 

An Evaluation of Rural Sanitation in India 

 

Benjamin Matthew Mauro, MGPS 

The University of Texas at Austin, 2015 

 

Supervisor:  David Eaton 

 

One billion people practice open defecation globally resulting in approximately 

900,000 deaths via contaminated water and contact with human excreta. India is home to 

600 million of the individuals engaging in open defecation, and poor sanitation is 

estimated to cause over 400,000 deaths annually. The Swachh Bharat Mission, the Indian 

government’s scheme to increase sanitation coverage across India, promotes toilet 

construction by subsidizing the costs. The program has produced limited uptake in 

hygienic behavior change, and toilet construction goals are not being met. This study 

evaluates the effectiveness of sanitation interventions in 22 studies in the rural setting. 

The review identifies successful sanitation interventions and highlights gaps in the 

existing literature. Three types of studies were evaluated: infrastructure interventions, 

education interventions, and interventions that employed a combination of the two 

methods; and the review of the studies found that interventions utilizing community 

mobilization and subsidies as a part of their outreach were more likely to increase toilet 
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coverage in the rural environment. The review also provides recommendations for future 

interventions, research, and implementing organizations operating in the rural sanitation 

environment. The report was written to inform the work of Humanure Power, an NGO 

working to end open defecation in rural Bihar, India. The potential for conditional cash 

transfers and pit latrine volumes were explored as solutions to inducing behavioral 

change, and the report outlined an evaluation framework for the rural environment. This 

report provides a framework that tracks multiple indicators and incorporates local help to 

build a sustainable sanitation tracking system to account for the difficulties of program 

monitoring and evaluation in a resource-limited environment. 
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A SANITATION OVERVIEW 

This report was developed to identify gaps in current sanitation interventions, 

suggest areas of research to explore, and recommend an evaluation framework for the 

organization Humanure Power (HP). Since June of 2014 I served as the Director of 

Policy for HP and my work focuses on developing a monitoring and evaluation (M&E) 

strategy and developing partnerships with local government implementation offices in the 

Supaul District in Bihar, India. 

 HP provides sustainable water and sanitation interventions with four 

methods of intervention: community sanitation facilities, individual household latrines, 

filtered water delivery, and health education outreach. The design of HP’s pilot 

community sanitation facility incorporates toilets, an anaerobic bio-digester, a generator, 

and a water filtration system. In July 2014, HP opened their first facility of 20 toilets – 10 

for men and 10 for women – in Bihar, India. A month later, community members 

reported nearly 11,000 individual uses of the facility.1 The facility does not currently 

account for unique users of the facility, only the number of total uses. The current M&E 

framework within HP does not allow or tracking usage rates in a community, and does 

not account for the overall effect of the interventions. 

Before implementation, HP performs a baseline survey of the community to 

record the demographics and sanitation habits of a target village. The baseline survey is a 

household-level survey performed by HP staff and locally-hired enumerators. The survey 

measures sanitation access and usage as well as the socioeconomic makeup of the 
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community. Current HP evaluation plans do not incorporate follow-up surveys to monitor 

and evaluate how interventions affect sanitation consumption in a target village. 

HP operates its programs based in part on its own prior failures and successes. HP 

has never had the resources to evaluate the existing sanitation literature, so this report 

was written to inform HP and posit an evaluation framework for future interventions. 

THE GLOBAL CASE OF SANITATION 

 Open defecation, as defined by the World Health Organization, is when human 

excreta is disposed of in fields, forests, bushes, open bodies of water, beaches, and other 

spaces.2 One billion people practice open defecation, contributing to the spread of these 

diseases without improved sanitation facilities available.3 As defined by the UN-WHO 

Joint Monitoring Program for Drinking Water Supply and Sanitation4 an improved 

sanitation facility accounts for the  issue of open defecation by hygienically separating 

human excreta from human contact. Without proper treatment, diseases related to human 

excreta, such as diarrhea, typhoid, and cholera, are actively spread resulting in the 

physical and cognitive underdevelopment of children and increased mortality rates.5 
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Figure 1: Open Defecation by Country 

Source: World Health Organization and UNICEF. Progress on sanitation and drinking water: 2013 Update. 

Geneva: World Health Organization, 2013. 

 

 Diseases associated with poor sanitation have been defined as water-borne, water-

washed, or water related.6 Water may be important as a source to spread disease, fecal-

oral spread is the main contributor to water-borne disease.7 Causes of these diseases can 

be defined as viral, bacterial, parasitics, protozoal, helminth, and fungal.8 Contact with 

human excreta is a common source of transmission of diseases with symptoms of 

diarrhea, with some of the most common pathogens being Vibrio cholerae, E.coli, and 

Salmonella.9 After ingesting the disease causing organisms, the resulting illnesses include 

dehydration, malnutrition, fever, and death.10 (Appendix 6 lists diseases and health 

problems from inadequate sanitation). 
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As shown in Figure 2, sanitation interventions are an important step in stopping 

the cycle of disease transmission. Malnutrition, or under nutrition, resulting from diarrhea 

also increases the likelihood to contract diseases such as measles, malaria, respiratory 

infections, polio, hepatitis A and E intestinal worms, scabies, and eye infections.11 

Figure 2: Transmission pathways for fecal diseases 

 

Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 18. 
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Figure 3 illustrates the consequences of malnutrition on health. 

Figure 3: Malnutrition impact on health 

 

Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 31. 
 

A single gram of fecal material can contain 10,000,000 viruses; 1,000,000 

bacteria; 1,000 parasite cysts; and 100 parasite eggs.12 Diarrheal diseases are responsible 

for 1.5 million deaths every year13 with 58 percent of the deaths, or 842,000, are 

attributable to poor water and sanitation.14 Additionally, an estimated 2,195 children die 

every day from diarrheal diseases.15,16 Providing sanitation can potentially save lives as 

an estimated 90 percent of deaths stemming from sanitation-related diarrheal diseases 

occur in children under the age of 5, or 5,000 deaths each day from a lack of sanitation.17 

The Millennium Development Goals (MDG) intended to set and achieve specific 

objectives for poverty alleviation in developing countries by 2015. Water and sanitation 

access is addressed in MDG 7 target 10 with the goal to halve the proportion of people 
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without regular access to safe drinking water and basic sanitation. According to the WHO 

and UNICEF Joint Monitoring Program (JMP) for Water Supply and Sanitation, the 

target for safe drinking water was met in 2010. However, access to basic sanitation has 

lagged behind in rates of progress for the intended 2015 MDG goals.18 In the post-2015 

agenda, the UN set a goal of eliminating the practice of open defecation by 2025 as part 

of its basic sanitation targets.19   

INDIAN CONTEXT 

Sanitation entered formal Indian legal discourse in the 1980 case of Municipal 

Council, Ratlam v. Shri Vardhichand & Others, Supreme Court of India.20 The decision 

ruled that dignity was a basic human right, and that without adequate access to sanitation 

residents of an informal settlement were being denied their basic human rights. Poor 

sanitation impedes India economically by causing disease and reduced productivity. One 

estimate of the costs to India from poor sanitation is 6.4 percent of its Gross Domestic 

Product (GDP), or 53.8 billion USD.21,22 Poor sanitation in India is also a security risk for 

women when no alternative to secluded areas are available. School dropout rates among 

women also increase when sanitation is not available. 23,24,25  

India is currently on track for meeting its MDG goals for provision of drinking 

water, but below the target for the provision of sanitation.26 According to UNICEF over 

626 million Indian citizens defecate outdoors, which is twice the rate of the next 18 

countries combined (see Figure 1), and accounts for nearly 50 percent of India’s total 
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population.27 One estimate is that diarrheal diseases caused by open defecation and poor 

sanitation cause over 400,000 deaths in India each year.28 

The fecal-oral pathogen load and the environmental exposure risk are high in 

India, which places the country in the highest risk from WHO’s six-category risk 

classification.29 The highest risk category classification is defined by a “population not 

served with improved water supply and no improved sanitation in countries which are not 

extensively covered by those services (less than 98 percent coverage), and where water 

supply is not likely to be routinely controlled.”30 

Programs Progressing to Nirmal Bharat Abhiyan 

 The recent iterations of sanitation schemes in India began with the Government of 

India’s (GOI) implementation of the Central Rural Sanitation Program. In 1986 India 

created its Central Rural Sanitation Program31 (CRSP) to provide subsidies for toilet 

subsidies to improve the quality of life of its rural people. More than six billion rupees 

(96,351,600 USD) were invested and more than nine million latrines were constructed in 

rural areas. Despite the infrastructure investments sanitation in rural areas grew at only 

one percent annually.32 The limited sanitation provision achievements of CRSP may be 

due in part to its limited incorporation of community residents in its implementation.33 

CRSP did not include behavioral components, school sanitation, waste management, nor 

environmental sanitation.34 The GOI shifted to demand-driven interventions with the 

advent of the Total Sanitation Campaign (TSC) in 1999.35 
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The TSC sought to increase the supply of toilets, but contained limited 

consideration for the demand generation and behavioral change aspects of toilet use.36 

The heavy monetary investment with minimal gains in toilet coverage across rural India 

led to interventions that investigated social and cultural aspects of toilet use in rural 

India.37 Critics of subsidized toilet construction within GOI programs claim that subsidies 

fail to induce behavioral change because household members often continue open 

defecation after constructing a latrine.38  Behavioral change via community education 

was introduced via the incorporation of Community Led Total Sanitation (CLTS) into the 

TSC program in 2002.39,40   
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Figure 4: Outline of Total Sanitation Campaign delivery system 

Source: Rajiv Gandhi National Drinking Water Mission (2008), “Sustaining the sanitation revolution”, 

India Country Paper for SACOSAN 3, Government of India, New Delhi. 
 

Two districts in the State of Maharashtra piloted CLTS. After the successful pilot 

CLTS was scaled-up and written into the framework of the TSC.41 CLTS incorporates 

social mobilization, shame, and stigmatization to encourage toilet use habits in a 

community.42 The entire community is the focus of CLTS and in most programs the 

concepts of shame and stigmatization to encourage community members to end open 

defecation behavioral habits. 
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  The successful incorporation of CLTS into the TSC program led to the 

introduction of the Nirmal Gram Puraskar (NGP).The NGP was designed to provide an 

award for communities that became completely sanitized.43 Complete sanitization was 

defined to include a community wide ban on open defecation, access to clean drinking 

water, and 100 percent coverage of toilets for all households.  

Table 1: Outline of Nirmal Gram Puraskar incentive structure 

 

The NGP and CLTS components showed immediate success on the increase of 

latrine usage in rural India.44 The success of the NGP, and a change in government party, 

induced a name change from TSC to the Nirmal Bharat Abhiyan, and a renewed focus on 

rural sanitation coverage.45 

  

Nirmal Gram Puraskar 
       (All figures in Rs. 100,000) 

Particulars Gram Panchayat Block District 

Population Criteria 

Less 

than 

1000 

1000 

to 

1999 

2000 to 

4999 

5000 to 

9999 

10000 

and 

above 

Up to 

50000 

50001 

and 

above 

Up to 1 

million 

Above 

1 

million 

PRI 0.50 1.00 2.00 4.00 5.00 10.00 20.00 30.00 50.00 

Individuals 0.10 0.20 0.30 

Organizations other 

than PRIs 
0.20 0.35 0.50 

 

Source:  Rajiv Gandhi National Drinking Water Mission (2008), “Sustaining the sanitation revolution”, India Country Paper for 

SACOSAN 3, Government of India, New Delhi. 
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Table 2: The Nirmal Bharat Abhiyan major objectives46 

Objectives of the Nirmal Bharat Abhiyan program 

Improving the quality of life in rural areas  

Increased sanitation coverage in rural areas to achieve complete sanitation coverage 

across India by 2022 

Motivation of communities to use sustainable sanitation facilities via awareness programs 

and health education curriculum 

To provide sanitation coverage to schools not covered under the Sarva Shiksha Abhiyan 

and Anganwadi Centers, while also actively promoting proactive sanitation habits among 

students 

Encouraging the use and implementation of cost effective and culturally appropriate 

technologies for sustainable sanitation solutions 

Developing sanitation systems that are managed by the community and focus on 

cleanliness in the rural areas of India 

Building toilets in BPL and above poverty line (APL) families, access to water, capacity 

building, and combining toilet construction with the Mahatma Gandhi National Rural 

Employment Guarantee Scheme.47 
Source: Center for Statistical Organization, Ministry Of Statistics And Program Implementation, 

Government Of India, Millennium Development Goals—India Country Report 2009, (2009). 

 

 Beyond the GOI sanitation schemes, India ought to stand with its poor and uphold 

sanitation as a basic human right. Sanitation is a founding pillar of health and influences 

many different aspects of daily life. Certain population groups share the majority of the 

burden stemming from a lack of sanitation. India can go beyond public advocacy to make 

sanitation a national priority to ensure the safety of women and children who have a right 

for equitable access to sanitation. Children at school ought to have equitable access to 

toilet facilities.  

As the largest democracy in the world, India has the opportunity to find a solution 

to the largest sanitation access inequality in the world. India must realize the 

shortcomings of existing programs and provide access to the entirety of its population. 

Sanitation interventions cannot begin and end with latrine construction, but must instead 
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shift a focus to latrine use. It is this shift that can change behaviors, provide access, and 

ensure the provision of sanitation as a human right. 

India’s recognition of sanitation as a human right is essential to ensure 

accountability and a required provision of this basic human necessity, whether through a 

General Comment from the United Nations or a shift in program efforts towards 

addressing the growing sanitation problem. The newly renamed Swachh Bharat Mission 

is an attempt at remedying India’s sanitation situation, but latrine usage must be 

accurately tracked and incorporated into government data on sanitation. Latrine usage 

more accurately represents reductions in open defecation rates, and a shift in the approach 

and understanding on sanitation interventions is critical in Indian programs. This requires 

a shift in the Indian government’s policy towards proven behavioral change successes 

versus brick and mortar construction projects. 

 Growing opportunities and development in the M&E techniques in the rural 

setting are providing real opportunity to accurately and reliably track latrine usage. As 

technology and local cooperation increases, and with a growing focus on bringing about 

real change in sanitation from the bottom to the top, new opportunities exist for 

implementation partners and government programs alike. 

The context of the global sanitation situation is enhanced by an understanding of 

available literature and research. Successful and failed interventions inform 

implementation organizations on how to best move forward and identify areas of research 

worthy of exploration. The key questions that motivated the literature review in the next 

chapter of this report were: What induces hygienic behavioral change? How to encourage 
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people to defecate in toilets and not in the open? Is it a matter of supply (toilet 

construction and provision), demand, preference, behavior, or incentive? Which 

interventions were successful and which failed? How to move forward in the 

implementation environment?  
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LITERATURE REVIEW 

An initial synthesis evaluation was conducted to find patterns in existing 

sanitation literature that explain how sanitation interventions induce positive changes in 

sanitation habits. The initial evaluation was performed by Isabel Hovey, Syedah Aroob 

Iqbal, Christina Kent, and myself within the graduate school course “Evaluation Methods 

for Global Development and Humanitarian Assistance.” The initial evaluation identified 

22 published reports from organizations and government programs within a specified 

selection criteria (Appendix 3 lists the synthesis evaluation objectives and selection 

criteria). The purpose of the initial study was to identify patterns and gaps within existing 

literature, and to provide recommendations for the nonprofit organization Humanure 

Power. Appendix 4 highlights the motivations and key findings of the initial analysis. 

A second analysis of the identified 22 studies was performed with three main 

focal points, to identify the focus of the study; to identify the methods used in each study; 

and to identify what was found within the study. The second analysis for each individual 

study can be found in Appendix 2. Three categories of studies were identified within the 

literature: infrastructure-focused interventions, education-focused interventions, and 

mixed interventions that have components of infrastructure construction and education 

components. 

INFRASTRUCTURE INTERVENTIONS 

 Infrastructure-focused interventions focused on programs that used latrine 

construction and toilet infrastructure as the mechanism to change behavior and reduce 
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open defecation rates. Ten studies of the 22 total involved infrastructure delivery and 

implementation. The ten studies evaluated the effects that government and NGO 

initiatives have on latrine construction and ownership and the mixture of outcomes 

resulting from the interventions, including open defecation rates, health benefits, and the 

economic improvements in intervention communities.  

Latrine access 

 Latrine access is important because it reduces the likelihood of households to 

engage in open defecation. Interventions that rely on improved latrine access over time 

ought to collect reliable household-level baseline data. Not all ten studies clearly defined 

the methodologies of baseline data collection, which was a consistent deficiency in study 

methodology throughout the literature. The results of each study indicate that 

interventions and programs that promote community-led latrine construction 

interventions improve latrine access and use.  

In The Gambia the completely supply driven approach of the intervention resulted 

in an increase of latrine access from 32 percent of households up to 95 percent post-

intervention.48 Follow-up observations in the study report that 585 out of 666 toilets were 

in usable condition, and 510 were actively used.49 These results are unique because the 

intervention was entirely supply driven and demand generation techniques were expressly 

removed from the intervention. The results imply that there is a nascent desire for latrines 

in rural communities, and it is possible that access inhibits use in rural communities.  The 

World Bank analysis of its own project in Maharashtra showed an increase of 24 percent 
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of individual household latrine ownership in intervention villages.50 The increase in toilet 

use subsequently induced a 13% decrease in open defecation rates.51 

A series of infrastructure studies evaluated the Total Sanitation Campaign (TSC) 

in India. In Orissa, Barnard et al. found that in the 20 TSC-intervention villages observed 

in the study there was 72 percent latrine coverage compared to less than ten percent 

coverage in comparable control villages.52 In a separate TSC evaluation that observed 

diarrhea and helminth infections found that in 50 intervention villages the percentage of 

household latrines increased from 8% at baseline to 66% post-intervention. Limited 

evidence supported the association between the levels of awareness or participation in 

social mobilization activities and the construction of latrines, implying that the supply of 

toilets was attributed to the successful coverage. In Maharashtra, Hammer and Spears 

found that the use of sanitation promoters in the TSC implementation in the Ahmednagar 

village increase latrine coverage by 8.2 percentage points compared to a change of -0.9 

percentage points in the control villages.53 In Jharkhand the Program Management Unit 

(PMU) was designed to improve capacity development within the TSC program in order 

to empower local villages in management of their WASH services. Study 12 evaluated 

the effectiveness of the PMU and found that the PMU intervention increased rural 

household toilet ownership from 7% in 2001 to 35% in 2009.54 The World Bank 

evaluation of the TSC implementation in Orissa reported an increase in latrine ownership 

from six to 30 percent and identified the need for capable state governments to implement 

effective behavior change. 
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Health, economic, and social effects 

Infrastructure interventions produce outcomes beyond latrine access. In study 15 

the District Level Household Survey 3 in India was used to assess how improved 

sanitation affected diarrhea rates in children under 5. Within the sample the authors found 

that 26 percent of households had access to improved sanitation and the mean incidence 

of diarrhea was twelve percent.55 The analysis identified that access to improved 

sanitation reduced the risk of contracting diarrhea by 24 percent. In Bangladesh an 

analysis of school sanitation found qualitatively that three pathways affect quality latrine 

construction in schools, with a local champion and community financial support being 

the most effective routes to induce sustainable latrine construction.56 The economic 

benefits of WASH improvements were evaluated by Pattanayak et al. (2010) in 

Maharashtra. The analysis found that a ten percent increase piped water and private pit 

latrines were responsible for a savings of USD 7 per month, or five percent of monthly 

cash expenditures.57  In Pakistan the implementation of the PeePoo sanitation solution 

found that emergency pit latrines were 55-70 percent more expensive than the PeePoo 

emergency toilet, and raised latrines were 185-215 percent more expensive.58  

EDUCATION INTERVENTIONS 

Sanitation Education 

 Community-based sanitation education interventions involve participatory 

research methods, financial sanctions against community violations, changing social 

norms, and social shaming. Social pressure and community awareness shifted the culture 
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in the treatment communities to positive sanitation hygiene behavior. Three of the 22 

studies focused on sanitation education interventions. 

 An evaluation by Lisa Cameron et al. from the World Bank Water and Sanitation 

Program examined how to effectively scale a rural sanitation program in Indonesia. The 

intervention resulted in 31 percent more latrines in treatment villages compared to control 

villages, and a 30 percent reduction in diarrhea rates.59 While the rates of open defecation 

were not statistically different, the authors found that community-led total sanitation and 

social marketing of sanitation techniques induced changes in habits and behaviors 

surround sanitary practices.60 A study in Orissa, India by Subhrendu Pattanayak et al. in 

2009 used transect walks through communities to illustrate how open defecation 

contributes to poor health and hygiene. The intervention resulted in a 29 percent increase 

in latrine ownership. The authors stated that two-thirds of the increase in latrine 

ownership was due to education and social pressure from within the community.61 In 

Zimbabwe the effectiveness of community health clubs was evaluated by Juliet 

Waterkeyn and Sandy Cairncross. The study found that the culture of health and 

sanitation improvements resulted in 41 percent of people in treatment groups using 

latrines compared to two percent in control groups.62 Forty-two percent of households 

without toilets in the treatment group built toilets, compared to three percent in the 

control group. This study suggests that community-based educational health groups can 

successfully create demand for sanitation by changing the discussion and culture 

surrounding the practice. 
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Hygiene Education  

 Education interventions also incorporate the components of hygiene education. 

Hygiene education interventions inform community members of health improvements 

from proper handwashing and defecation behaviors. 

 A large-scale hygiene training in Mozambique was conducted in Mozambique by 

Chris Elbers et al. Clean water infrastructure and educational training on handwashing 

and sanitation practices resulted in treatment households without a toilet were 21 percent 

more likely to build a toilet.63 The community exhibited a 95 percent of toilet usage when 

access was provided, suggesting that improved access would lead to sustained use. In 

Bangladesh the Sanitation, Hygiene, Education, and Water Supply in Bangladesh 

(SHEWA-B) program was implemented in 2007-2008, to test the effectiveness of 

hygiene training educating via participatory methods. One year after the intervention the 

open defecation rate decreased two percent, and household latrine coverage increased to 

84 percent in treatment groups.64 The SHEWA-B study did not have a control group, so 

the authors were unable to compare improvements in community sanitation between 

groups.  

MIXED INTERVENTIONS 

Sanitation interventions that incorporate both infrastructure development and 

educational strategies, or mixed interventions, show how the combination of both 

intervention components interact to produce changes in sanitation behavior.  
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Education 

 Mixed interventions consisted of three related education components: hygiene 

education, technical assistance and training, and community mobilization. Technical 

assistance and training focuses on community members installing and maintaining toilets. 

Community mobilization interventions go through different phases of education and 

collective action. The focus of this section will be on technical training, and community 

mobilization. 

 Three studies focused on technical training and assistance for communities. In 

Bolivia the sustainability of WASH interventions were evaluated six years post-

intervention. The result was a 42 percent higher rating of community water systems than 

control communities. Over two-thirds of households continuing to practice maternal and 

child health behaviors.65 Katherine Dickinson and Subhrendu Pattanayak evaluated how 

household sanitation decisions highlight private and collective community costs and 

benefits when building toilets. The study found that the CLTS variables in the behavioral 

change strategy had effected latrine adoption across the study area.66 In Kerala, India 

Sandy Cairncross et al. found that hygiene promotion is a cost-effective health 

intervention in rural India. The authors found that over 50 percent of the treatment groups 

reported good handwashing techniques compared to less than ten percent in control 

areas.67 The sustained behaviors over the nine year study period suggest that sanitation 

behavior can be improved and that a multifaceted intervention can produce lasting 

results.  
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 Community Mobilization was most effectively used with the implementation of 

the CLTS programs. In Orissa, Katherine Dickinson and Subhrendu Pattanayak isolate 

community mobilization’s effect on sanitation behaviors and found that construction of a 

toilet was significantly correlated with a household’s awareness of the campaign.68 In 

Madhya Pradesh an evaluation was performed to identify how a community mobilization 

program within the TSC changed toilet access, sanitation behavior, and child health 

outcomes. The authors, Patil et al., reported that toilet coverage increased by 19 percent 

and open defecation rates decreased by ten percent.69 In Tamil Nadu the Aquaya 

intervention found that behavior change did not maintain the same level of results as 

infrastructure improvements. Approximately 40 percent of households with a private 

toilet reported adults practicing open defecation, yet there was a 33 percent difference in 

latrine ownership between intervention and control villages.70 

Infrastructure  

 The low-cost toilet options were aimed at households below the poverty line 

(BPL) that would be burdened with the financial investment of building a private toilet. 

Village construction centers were established in Orissa to prefabricate and manufacture 

pieces of toilets such as pans.71 Training masons early in the intervention in Kerala 

prevented the construction of toilets from bottlenecking when the community 

mobilization programs increased demand for private toilets.72 

 The subsidies programs evaluated were often associated with the TSC. The intent 

was to reduce the burden for a family building a toilet and encourage increased rates of 
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construction. In Orissa, Dickinson and Pattanayak found that 80 percent of the toilet 

construction cost was subsidized;73 the intervention resulted in a 30 percent increase in 

latrine ownership and ten out of 20 villages reaching 100 percent latrine ownership by 

2007, implying that subsidy provision created significant increase in toilet ownership. In 

Madhya Pradesh, Patil et al. found that BPL households receiving subsidies were 16 

percent more likely to construct toilets when compared to houses either not eligible for 

subsidies or not receiving subsidies.74  

 

 The complete findings and recommendations from the literature review are found 

in Appendix 3. 
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RECOMMENDATIONS 

 One purpose of this report is to produce recommendations and possibilities for 

future research and evaluation within the operations of Humanure Power (HP). Based on 

the needs and long-term goals of HP this report suggests a focus on conditional cash 

transfer schemes and evaluating the most effective pit size for future toilet construction. 

This chapter then outlines an evaluation framework for HP and the techniques necessary 

to carry out the evaluations. 

CONDITIONAL CASH TRANSFERS 

 Sanitation interventions have been included in conditional cash transfers (CCTs) 

with success in Nicaragua and Mexico. 75,76 In Nicaragua, the Red de Protección Social 

program provided funding if families attended a workshop, that included sanitation 

education, every other month. 77 In Mexico, the Oportunidades program included 

household sanitation in bimonthly appointments that allocated funding within the 

program. 78 

 HP could implement a similar CCT program in the Supaul and Saharsa 

Districts in Bihar, India. Discussions with local leaders revealed interest in 

establishing a sanitation CCT in villages that HP currently operates in. Two potential 

models could be used for implementation. 

 The first model would provide the average monthly income of the village to 

eligible and participating households. Every other month HP staff would perform 
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household surveys and wellness checks and simultaneously disburse CCT funding to 

households. 

 A second model would provide basic services, such as clean water, to families 

that are eligible and participating in the program. HP has a water filtration plant 

installed at an existing facility and water distribution already occurs. The CCT would 

use the existing network to provide water and health services to the eligible families 

instead of providing the cash incentives in a traditional CCT. 

PIT SIZE 

 The size does matter when constructing a pit latrine in rural India. 79 The GOI and 

World Health Organization (WHO) recommend a pit latrine with a volume of 60 cubic 

feet80,81 but many rural communities believe smaller pit sizes will lead to quick filling of 

the toilet and requires the employment of a manual scavenger. 82 The field research from 

the Research Institute for Compassionate Economics (RICE) based in New Delhi, India 

found that the median pit size is 250 square feet,83 and the ideal pit size for a rural 

household is 1,000 cubic feet.84 HP interviewed families and found that rural 

communities often believe a 60 cubic foot pit latrine will fill in two years rather than the 

WHO and GOI estimates of five to six years. 85,86  

 Experimentation on pit sizes is needed to determine how pit size influences 

changes in toilet construction and use. Comparable communities could be identified to 

construct a single pit size for each community. Each community will have a different 

standard pit size negotiated with HP and key community stakeholders and will consider 
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the population, the available land, and the preferences. HP will track and measure the 

toilet usage rates via surveys, observation, and coordination with local community health 

workers. 

EVALUATION FRAMEWORK FOR HUMANURE POWER 

 The basic requirement for a monitoring and evaluation (M&E) system is an 

evaluation that provides a judgement on the value of intervention outcomes. 87 The 

Organization for Economic Co-operation and Development defines evaluations as 

“…the process of determining the worth and significance of an activity, 

policy, or program. [It is] as systematic and objective as possible, of a 

planned, on-going, or completed intervention… Formative evaluations are 

evaluations intended to improve performance, [and] are most often 

conducted during the implementation phase of projects or programs. 

Formative evaluations may also be conducted for other reasons, such as 

compliance, legal requirements or as part of a larger evaluation initiative. 

Summative evaluations, by contrast, are studies conducted at the end of an 

intervention (or a phase of that intervention) to determine the extent to 

which anticipated outcomes were produced. Summative evaluation is 

intended to provide information about the worth of a program.” 

 

 To build an M&E framework for HP, this report incorporates the major 

components from Kusek and Rist 2004 and the Road to Results evaluation handbook.88 

Figure 5 illustrates a strategy for evaluating frameworks. 
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Figure 5: Monitoring  and Evaluation Framework 

 
Source: Morra-Imas, Linda G., Linda G. Morra, and Ray C. Rist. The road to results: Designing and 

conducting effective development evaluations. World Bank Publications, 2009. 113. 

  

This report goes beyond questionnaires and qualitative indicators to incorporate 

scenario scales for WASH delivery as developed by the International Water and 

Sanitation Center and the Water and Sanitation Program of the World Bank.89,90 The 

scale ranges between 0 and 4: 0 is absence of program implementation and 4 is thorough 

implementation.91 Scenarios for the 0-4 ranking system can be developed with 

community members, sanitation committee members, District Magistrate representatives, 

representatives from the Bihar Technical Assistance and Strengthening Team, and Action 

Aid. 

 The Bangladesh Rural Advancement Committee (BRAC) successfully used the 

participatory performance M&E system; their intervention is an example HP could adapt 

for rural India.92 BRAC’s WASH I program did not evaluate behavioral change, 
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marketing, or management of toilet facilities.93 Table 3 lists three implementation service 

categories: health management, toilet facility maintenance and supervision, and 

management and education outreach. For example, a project ought to evaluate the quality 

of the toilet, the maintenance of the toilet, whether the toilet is being used by all members 

of the household, that the toilet is being used consistently, plans for disposal of human 

excreta when the pit is full, the inclusion of a handwashing station and if it is being used, 

effectiveness of hygienic education outreach, incorporation of local sanitation 

committees. 
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Table 3: Potential Indicators for Humanure Power Monitoring and Evaluation 

Service Indicator Methods 

Health management 

Regular doctor visits Routine health interventions 

in the community 

Health and nutrition 

education outreach 

Demonstration and 

consistent observation with 

heads of households 

Toilet facility maintenance 

and supervision 

Quality of latrine facility 

Toilet use by all members 

of the household 

Consistent use of the toilet 

Quality of handwashing 

station  

Consistent use of 

handwashing station 

Accessible toilet space for 

all genders 

Discussion, observation, 

and planning with village 

leaders, sanitation 

committee, and individual 

households 

Plans for pit disposal when 

pit fills  

Management and 

education outreach 

Incorporation of local 

sanitation committees 

Incorporation of gender 

inclusion principles 

Effective use of hygienic 

education 
Source: Sijbesma, Christine, and Mahjabeen Ahmed. "Participatory performance monitoring of sanitation 

and hygiene services at scale in Bangladesh." The indicators in this table were developed from QIS 

Indicators in BRAC’s WASH II program94 

EVALUATION TECHNIQUES 

 The local conditions and context are important for a successful M&E system. For 

example, about 2.2 million people live in the Supaul District and over 75 percent of them 

defecate in the open. One evaluation approach could be a random cluster model. 

Dispersed and isolated individual Supaul District villages could be treated differently to 

scale M&E practices, where the village is the unit of measurement. Eight random 

communities could be chosen for baseline data collection. Four villages would receive an 
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intervention (either a community toilet block or individual household latrines) and four 

villages would not receive infrastructure construction and community outreach.  

Surveys would be used to collect data and both genders would be employed as 

local enumerators. HP staff could conduct a seven day workshop to train enumerators on 

technical observation skills, interview training, and data recording. Past HP baseline 

surveys were limited in scope and took approximately 15 minutes. A new style of 

participatory performance monitoring might take between 40 minutes and an hour, based 

on the experiences of WASH II and BRAC.95 

The implementation of a robust M&E system will allow HP to understand the 

long-term effects of WASH interventions within the district. This information will then 

inform future interventions and aid the work in ending open defecation in rural India.  
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APPENDIX 2: STUDY DESCRIPTIONS 

INFRASTRUCTURE 

Study 1: The purpose of the study was to evaluate the impact of TSC on toilet coverage 

three years after program implementation in Orissa. The study used a cross-sectional 

study to investigate toilet coverage and use among 20 villages, consisting of 446 

households, in Orissa, India. The mean toilet coverage among interventions villages after 

the intervention was 72 percent. Comparable villages  without TSC programs had less 

than ten percent of toilet coverage. Among households with latrines 39 percent were not 

being used by any member of the household, 37 percent of household members with 

latrines reported never defecating in their latrines, and 47 percent of members of such 

households reported using latrines at all times for defecation.  

 

Study 2: The purpose of the study was to measure the impact of the TSC on diarrhea and 

helminth infections in Orissa India. The study reported on the process evaluation 

conducted in the context of the trial. 100 villages were involved in a cluster-randomized 

trial in Orissa between March 2011 and March 2012, with recorded observations on toilet 

construction status every 6-8 weeks in the 50 intervention villages. The percentage of 

households with a toilet increased from 8 percent at baseline to 66 percent. The authors 

did not find strong evidence of an association between levels of awareness of or 

participation in mobilization activities and levels of toilet coverage in intervention 

villages. 
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Study 5: The purpose of the study was to qualitatively analyze school sanitation in 

Bangladesh. To improve programming and policies, and increase the effectiveness of 

limited development resources, the authors sought to understand how and why some 

schools have well-managed sanitation post-intervention and others do not. Based on 

qualitative data from 16 case schools in Meherpur, Bangladesh, a fuzzy-set qualitative 

comparative analysis identified necessary and sufficient conditions that lead to well 

managed or poorly managed school sanitation. Three distinct pathways were identified to 

support well-managed services. Two of the pathways were applicable to government and 

non-government schools. The first identified quality construction, financial community 

support, and a champion as key components. The second pathways found that quality 

construction, financial government support, a maintenance plan and school management 

committee involvement were beneficial together. The third pathway identified the 

importance of on-going financial support for operations and maintenance was identified 

as a necessary condition for continued service management. The authors additionally 

identified quality construction and incentivizing conditions, a school management 

committee, a sanitation champion. The study suggests the need for financial community 

support and the possibly tenuous reliance on local champions in the absence of adequate 

government support for operations and maintenance as contributing factors to successful 

school sanitation programs. 

 

Study 9: The purpose of the study was to evaluate a randomized control trial of a village-

level sanitation program implemented in one district by the government of Maharashtra. 
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The authors studied how access to WASH programs affected sanitation externalities. A 

randomized field experiment over the course of 18 months was conducted in the initial 

introduction of TSC by the Maharashtra government. The program sent a sanitation 

promoter to visit the village and convene a meeting for information, persuasion, 

demonstration, and social forces. Due to administrative confusion only one district 

received the treatment, but three districts were monitored. This created a natural 

experiment for observing how the program affected toilet ownership. In the final survey, 

the treatment village in Ahmednagar had an increase of 8.2 percentage points in toilet 

coverage compared to control households. The villages of Nanded and Nandurbar, which 

did not receive the treatment, decreased in toilet coverage by 0.9 percentage points. 

 

Study 12: The focus of the study was to evaluate the effectiveness of the Program 

Management Unit (PMU)  within the TSC program in Jharkhand. The PMU is an 

executive body responsible for facilitating all WASH services and activities in the state. 

The PMU was designed to improve capacity development of key stakeholders, and to 

rigorously perform M&E. The purpose of the PMU implementatin was to empower local 

villages to manage their own WASH needs via the adoption of creative policies, to 

simplify government processes, and to improve system responsiveness. PMU facilitates 

the training of program agents, such as village motivators to educate rural families about 

health merits of toilet use and ownership and to convince households to apply for 

government subsidies for toilets. The PMU intervention increased rural household toilet 

ownership from 7 percent in 2001 to 35 percent in 2009. The PMU was also effective in 
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expanding sanitation access in government schools, and in developing the capacity of 

program agents. The authors found that the PMU also introduced a result-oriented ethos 

to GOI’s WASH operations, which increased efficiency and cut out some levels of 

bureaucracy. 

 

Study 13: The focus of the study was to evaluate the effectiveness of an emergency 

sanitation intervention in rural Pakistan. In response to monsoon floods in 2012, the 

Peepoo organization developed self-sanitizing single-use portable toilets. To evaluate the 

effectiveness of implementing the new product, the study used surveys and interviews to 

assess a 20 percent sample size of households benefitting from the intervention. The 

study found that 786 households were reached, more than the targeted 750 families, and 

80 percent of communities reported the usage of Peepoo nearer their homes. Peepoo 

interventions were 55-70 percent less expensive than traditional emergency pit latrines, 

and 185-215 percent less expensive over a  2 month period when compared to standard 

emergency pit latrines. The evaluation suggested that the Peepoo toilet is a viable option 

for emergency toilet usage in disaster areas. 

 

Study 15: The purpose of the study was to use District Level Household survey 3 to 

evaluate the impact of access to improved sanitation on diarrheal morbidity for children 

under 5 in India. The DLHS-3 survey was implemented during 2007-2008 in all districts 

in India focusing on family planning, maternal and child health, reproductive health and 

use of maternal and child healthcare service, and interviewed 643,944 women. The study 
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used propensity score matching and used access to improved sanitation as the treatment 

variable. Within the sample, 26 percent of households had access to improved sanitation 

and the mean incidence of diarrhea was twelve percent. The study identified that access 

to improved sanitation reduces the risk of contracting diarrhea by 2.2 percentage points, 

or 24 percent. 

 

Study 19: The focus of the study was to quantify the economic benefits attributable to 

improvements in water supply and sanitation in rural India from a community demand-

driven program by the state of Maharashtra. The study used a combined propensity-score 

“pre-matching” and rich pre-post panel data on 9500 households in 242 villages in four 

districts to estimate the economic benefits. The authors compared average household 

costs, the patient’s lost income, caregiving costs, time spent on collecting water, time 

spent on sanitation, and water treatment costs in the economic analysis. They found that 

three years after implementation, the number of households using piped water and private 

pit latrines increased by then percent on average, but no changes in hygienic behavior 

were observed. The authors suggest that the average household in treatment communities 

could save as much as USD 7 per month, approximately 5 percent of monthly cash 

expenditures, in coping costs. 

 

Study 20: The focus of the study was to report findings from empirical studies on the 

effectiveness of WASH interventions in rural India and to inform WASH policy and the 

practice of M&E in WASH interventions. Two studies were evaluated, one in 
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Maharashtra and one in Orissa. In Maharashtra a quasi-experimental prospective cohort 

of a rural WASH project consisted of four surveys of 9,500 households in each survey. In 

Orissa an experimental evaluation was performed that consisted of two surveys of 1,000 

households each. The authors found that an individual household’s payoff to behavior 

change depends in part on decisions of other households in the community. The 

Maharashtra program showed that high-coverage interventions yield health benefits that 

low-coverage benefits are not able to produce. The decreases in in dry season E. coli and 

diarrhea in communities with WASH improvements were found in over 50 percent of 

communities using taps and toilets. The authors posited that an overemphasis on 

hardware and not on behavioral change significantly limits potential health gains. They 

also found that the capacity of state governments falls short of what is needed to 

implement behavior change communication. Orissa saw increase in toilet ownership from 

6 percent to 30 percent. Maharashtra’s difference in difference analysis estimates a 5-15 

percent increase in use of toilets in intervention villages. 

 

Study 21: The purpose of the study was to observe how latrine provision in The Gambia 

fit into social norms. Pit latrines were built in 32 villages. The latrine provision was 

externally driven instead of from within the community, and materials and labor were 

provided via the intervention. A follow-up study was performed 25-47 months after 

construction. Baseline data showed 32 percent of households had access to a latrine, and 

during the follow-up showed that latrine access had risen to 95%. Visual inspection 

showed 585/666 latrines (87.3%) were usable, 510 (87.2%) were currently being used. 
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During interviews 566/637 latrine owners (89 percent) were happy with latrines, and 620 

(97.3 percent) reported they would make a new latrines when the current one was full or 

unusable. The study found that externally driven latrine provision, without additional 

health education, to an area with poor latrine coverage can result in sustainable levels of 

toilet use and generate future demand for sanitation. 

EDUCATION 

Study 4: The purpose of the study was to evaluate the impact of the Total Sanitation and 

Sanitation Marketing project (TSSM) in Indonesia. The program attempted to improve 

sanitation practices in rural communities of East Java by generating sanitation demand at 

scale and increasing the supply of sanitation products and services. The study used a 

randomized control trial; however, the final evaluation of the program was intended to 

inform the best design and enabling environment to encourage sustainability at scale 

across East Java. 160 communities across eight rural districts participated and 2,100 

households were interviewed before and after the interview. The authors found that the 

project increased toilet construction rates by 31 percent and open defecation decreased by 

17 percent, although the reduction in open defecation rates were not statistically 

significant. The analysis cannot rule out that the differences in drinking water and 

handwashing behavior drove decline in diarrhea. The final survey in the evaluation found 

that 96.1 percent of households agreed that having a toilet benefits the community and 92 

percent agreed that having a toilet protects their family against illnesses. 
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Study 8: The purpose of the study was to analyze the health impact of the One Million 

Ininitative in Mozambique using existing panel survey data for 1600 households. The 

survey data was collected in two rounds in 2008 and 2010. The sample consists of 80 

communities randomly selected from 9 of 18 districts. The data was collected in a 

household survey, focus group discussions with local leaders, and a water points survey. 

In each community 20 households were selected via systematic sampling from a 

randomly chosen contiguous group of approximately 100 households. The authors found 

that CLTS training increased latrine ownership by 14 percent, but water point 

intervention had no effect. The CLTS components had no significant impact on 

handwashing, a possibility that the authors attribute to the focus on behavior changes 

related to open defecation in the program instead of a focus on hygienic behavior change.  

 

Study 11: The purpose of the study was to analyze the implementation of the Sanitation, 

Hygiene Education and Water Supply in Bangladesh (SHEWA-B) in Bangladesh in 68 

sub-districts. A baseline assessment was conducted in the summer of 2007 via 5-hour 

structured observations of handwashing behavior. An interim assessment was made in the 

summer of 2008 to observe intervention households. An endline assessment was 

performed to determine the sustainability of project impacts. The authors found that after 

one year there was a significant improvement in handwashing following contact with 

fecal contact, and 48 percent of intervention households had coliform-free water 

compared to 32% of control households. The interim assessment showed an increase in 

observed handwashing practices following contact with fecal matter from 30 percent to 
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34 percent. The baseline found that 56 percent of respondents used a simple pit latrine 

and 23 percent of households were using more hygienic latrines, totaling 79 percent of 

households. At the interim assessment the improved latrine coverage increased to 84%, 

and open defecation rates decreased from 10 percent to 8 percent. 

 

Study 18: The purpose of the study was to determine the effectiveness of a sanitation 

campaign that combined shame techniques with subsidies for poor households in rural 

Orissa, India. The study used a cluster-randomized design with 20 treatment and 20 

control villages selected in the district of Bhadrak for a total sample of 1,050 households. 

Sanitation and health data were collected before and after the community-led sanitation 

project, and difference in difference estimator was used to determine the extent to which 

the campaign influenced the number of households building and using a latrine. The 

study found that latrine ownership did not increase in control villages, while treatment 

villages rose from 6% to 32%. The authors posit that subsidies can overcome serious 

budget constraints but are not necessary to spur action, and shaming can be effective by 

harnessing the power of social pressure and peer monitoring. 

 

Study 22: The purpose of the study was to evaluate how Community Health Clubs in 

Zimbabwe changed hygiene behavior and built rural demand for sanitation. Over the 

course of a year in Makoni District, 1244 health promotion sessions were held by 14 

trainers. The Makoni intervention cost an average of USD 0.21 per beneficiary and 

involved 11,450 club members. In Tsholothso District, 2105 members participated in 182 
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sessions held by three trainers which cost USD 0.55 for the 12,630 beneficiaries. Two 

years after implementation the authors found that 2400 latrines had been built in the 

Makoni and Tsholotsho Districts, and latrine coverage increased by 43% compared to 

control areas. The authors found that club member hygiene was found to be significantly 

different from control groups, showing that a strong community structure and changed 

community norms will result in WASH behavior and hygiene improvements. 

 

MIXED 

Study 3: The study was designed to evaluate the sustainability of changed hygiene 

behavior of a multifaceted hygiene promotion intervention in Kerala nine years after the 

conclusion of the intervention. The study used questionnaires to assess knowledge, spot 

observation, demonstration of skills on request, and household pocket voting. Good 

handwashing was reported by over half the adults in intervention areas, but less than ten 

percent in the control areas. Handwashing prevalence showed no association with the 

elapsed time since the interventions, indicating behavior change occurred and persisted. 

The authors found that hygiene behavior persisted for years after the interventions, which 

provides evidence that hygiene promotion is a cost-effective health intervention. 

 

Study 6: The purpose of the study was to evaluate a randomized community-led total 

sanitation intervention in rural Orissa, India and examine how social interactions change 

sanitation behaviors. A randomized trial of intensive sanitation promotion took place 

between January and May 2006 in 40 rural villages, with 20 villages randomly selected 
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and assigned as treatment and the remaining 20 as the control group. The authors’ 

fieldwork in Orissa indicated strong preferences for toilet use in the open, and a 

reluctance to adopt the new practice of using toilets. The study found that the CLTS 

variables had a significant impact on latrine adoption across the study area. Latrine 

ownership increased by 30 percent, and secondary data from the government found that 

10 out of 20 villages in the treatmen group reached 100% latrine coverage. The authors 

developed a theory of household sanitation decisions that highlights a range of private 

and collective costs and benefits of building and using latrines. 

 

Study 7: The purpose of the study was to assess the impact and sustainability of health, 

water, and sanitation interventions in Bolivia six years after the project. A mixed-method 

approach of quantitative and qualitative were used in 14 rural intervention and control 

communities in Bolivia in November 2008. The study was designed to improve 

knowledge and practices related to maternal and child health and nutrition, community 

water systems, and household WASH facilities. The average rating for the functional 

condition of community water systems was 42 percent higher than the average rating in 

control communities, and more than two-thirds of households continued to practice 

selected maternal and child health behaviors promoted by the interventions compared to 

less than half of the households in control communities. The authors found that 

infrastructure for community water systems and household water and sanitation facilities 

was better built and maintained, and selected maternal and child health behaviors 

practiced more frequently, in intervention communities versus control communities. 
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Study 14: The purpose of the study was to evaluate the performance of community-level 

water, sanitation, and hygiene interventions that were implemented between 2003-2007 

in Tamil Nadu. Twelve monthly surveys were administered and employed direct 

observations, structured questionnaires of possible intervention outcomes, measurements 

of child growth, and analysis of water quality in 900 households. Twelve independent 

WASH interventions were evaluated, but because the interventions were not randomly 

assigned the authors used quasi-experimental designs to pair the 12 intervention villages 

with 13 control villages. The study found that improvements in WASH infrastructure 

were sustained with 26 percent of intervention households reporting a new water source 

compared to 18 percent of control households, 48 percent of intervention village 

households reporting a new private toilet compared to 15 percent of control households, 

and more than 94 percent of private toilets were in use five years after construction. 

Behavioral change did not keep pace with infrastructure improvements. Less than 25 

percent of primary caregivers of young children washed hands with soap after coming 

into contact with feces in both intervention and control villages, and nearly 40 percent of 

households with a private toilet reported adults that practice open defecation. The authors 

find evidence that village-level WASH improvement programs provide significant time 

savings for families and an increased sense of security. 
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Study 17: The purpose of the study was ti evaluate the impacts of the TSC program in the 

Dhar and Khargone districts of Madhya Pradesh. A cluster-randomized, controlled trial 

was conducted in 80 rural villages in to measure the effect of the TSC on toilet access, 

sanitation behavior, and child health outcomes. The study analyzed a random sample of 

3,039 households and 5,206 children under five. Baseline measures were performed and 

households were revisited 21 months later. Implementation of the program was slower 

than the original timeline with only 35 percent of villages reached six months before the 

follow-up survey. The TSC increased toilet coverage by 19 percent in intervention 

villages compared to control villages, and open defecation decreased by ten percent. The 

authors identified the need for an additional follow-up survey with a longer period of 

exposure to yield information on effects on health outcomes. 
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APPENDIX 3: INITIAL SYNTHESIS EVALUATION 

Approach Activity Outcome Studies 

Infrastructure Latrine construction Decreases in open 

defecation rates 

10 

Education Hygienic behavior instruction 

and education 

Increases in latrine 

construction 

5 

Mixed approach Latrine construction, 

behavioral intervention, 

community mobilization, and 

economic subsidy 

Increases in latrine 

construction and usage 

7 

OBJECTIVE OF THE EVALUATION 

 

In order to inform HP’s mission of ending open defecation, our assessment team 

conducted a rigorous synthesis evaluation of infrastructure-based, education-based, or 

mixed interventions in rural communities around the world. To effectively assess 

sanitation interventions aimed at ending open defecation in rural communities, studies are 

divided into three intervention types with specific treatments. By analyzing the impact of 

each type of intervention, this study seeks to gain insight from previous treatments for 

ending open defecation, along with identifying significant gaps in the literature on open 

defecation interventions. This study specifically intends to assess which interventions 

successfully induced behavioral change towards toilet use in order to make 

recommendations for future HP operations in India. 

From this evaluation, we identified several intervention factors that successfully 

induced behavioral change towards latrine use in rural communities. Our synthesis 

evaluation isolates the implications and findings from the analysis of the research and 
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suggests recommendations for policy related to sanitation interventions targeting the 

reduction of open defecation in rural communities. 

SELECTION CRITERIA AND SAMPLING STRATEGY 

  

The first step in the literature review was to search keywords to identify a 

universe of studies. The keywords included: “sanitation”, “open defecation”, “latrines”, 

“toilets”, “behavioral change”, “sanitation infrastructure”, “hygienic education”, “total 

sanitation campaign”, “community led”, “impact evaluations”, and “intervention”. 

Keyword searches were processed through impact evaluation databases such as 

International Initiative for Impact Evaluations (3ie), bibliographic databases such as 

EconLit, JSTOR, and Google Scholar, as well as development organizations and 

institutions involved in basic sanitation research and data collection such as the World 

Bank, WaterAid, and UNICEF. Selection criteria for the synthesis review are seen in 

Table 5. 

Table 4: Selection Criteria 

Criteria Requirements 

Study design Impact evaluations with experimental or quasi-

experimental design, control and treatment groups, 

baseline data 

Intervention Involvement of infrastructure, education, or a mixture to 

affect change in latrine construction or usage 

Location Rural areas of developing countries with low or middle 

income levels 

Language English 

Publication parameters Peer-reviewed journals or published reports from 

reputable IOs or NGOs 
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The initial search produced 56 potential studies for review that analyzed open 

defecation strategies. Further review of the studies identified those with baseline surveys, 

empirical evidence, or impact evaluations. Another requirement was that a study ought to 

have defined empirical methodology to ensure internal validity, for example randomized 

control trials (RCTs) or quasi-experimental evaluations, with defined controls or 

treatment groups. The geographical scope of the review was limited to rural communities 

in developing countries, with the majority in South Asia. 

Figure 6: Map of Impact Evaluations by Location 

 
Countries included: India, Indonesia, The Gambia, Bangladesh, Pakistan, Bolivia, 

Mozambique, and Zimbabwe 

LIMITATIONS 

  

Limitations existed within the methodology for the synthesis review. The primary 

constraint in finding valid studies. The University of Texas library system was used, and 
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databases outside of the system’s access were not included in the initial search for impact 

evaluations. The report was also limited by language, as only studies in English were 

included. 

The study was additionally limited in the ability to draw extensive and complete 

conclusions from the available literature. From the 22 studies evaluated, there were 

differentiating techniques, quality control measures, and degrees of certainty within the 

results. As a result it is difficult to generalize some of the findings that emerged from the 

patterns within the literature. The narrow selection criteria likewise limited the ability to 

draw conclusions about the external validity of any one of the interventions, with a 

limited number of studies even attempting to address the external validity of their own 

findings. 

KEY FINDINGS 

 

The study identified several components for effective interventions in reducing open 

defecation, and highlighted gaps in the literature. Interventions should continue to use 

community mobilization as a major tactic for interventions, as its effect was evident in 

the majority of successful interventions, while also conveying relevant and appropriate 

lessons of sanitation and hygiene education. The key findings identifies in the study that 

effectively improved positive sanitation behavior are outline in Table 8 . 
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Rewarding entire communities for achieving village-wide toilet coverage, under the 

Nirmal Gram Puraskar program, has the potential for greater gains in community-wide 

behavioral change than subsidizing only below poverty line families. 

Table 5: Key Findings 

Key Findings from Synthesis Evaluation Study 

Building latrines led to a decrease in open defecation, although it was unclear whether 

more  the construction of more latrines affected the usage of latrines in target 

communities. 

Educating citizens about sanitation increased construction, although there is not enough 

evidence to conclude that education alone induced increases in toilet usage. 

Interventions that include community mobilization and subsidy components increase 

toilet usage. 

 

Our analysis has also found significant gaps in the evaluation literature. The 

existing literature on the effect of education on sanitation behavior is extremely limited, 

thus future studies should be conducted on this intervention type to accurately evaluate its 

effectiveness. Future research should also analyze the cost-effectiveness of sanitation 

interventions. Many implementing organizations have limited funding, and it is essential 

that they have access to information on the cost-effectiveness of an intervention in order 

to identify the best intervention for their target community. Reducing the cost of a toilet 

is an engineering and implementation problem first, but there was no analysis of how 

low-cost infrastructure alternatives are affecting the reduction in open defecation.  

 

This analysis has also identified the need for enhanced data collection with a clear 

empirical methodological approach, especially at baseline. Without a clear and agreed 
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upon research agenda, evaluations report inconsistent and incomparable data, and the 

literature is hindered by low quality studies and incomplete findings.  

 

Future research is also needed to accurately compare the effects of different 

intervention types on behavioral change. The literature allows for neither nuanced 

breakdown of different intervention components’ effect on cost reduction, nor 

identification of how intervention components save communities money over the course 

of implementation and use.  

 

Finally, we found that few studies conducted long-term follow up surveys to identify the 

sustainability of intervention effects. Many governments and NGOs seek to cause a 

permanent decrease in open defecation, therefore it is essential that future research 

conducts surveys of treatment communities several years after the interventions to 

estimate the sustainability of any measured effects. 

 The cost-effectiveness of infrastructure interventions has not been 

completely explored, and only select studies analyzed how the low-cost infrastructure 

help the rural poor pull themselves from poverty via reduced diarrheal diseases and 

increased work productivity. Health impacts as a whole were only briefly addressed in 

many studies. While there is a wide range of literature specifically correlating open 

defecation to health benefits, our studies did not directly connect latrine construction to 

health benefits. These two factors are major components of the theory behind ending 

open defecation, and must become larger issues within research and literature. With TSC 
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being the largest infrastructure based intervention program in India, there is still not a 

major research component that evaluates how infrastructure interventions affect the 

smallest and sparsely populated communities. Many studies attempt to use villages as the 

unit of analysis, but there is not sufficient detail within many studies to discern how 

interventions help the smaller, usually farming, communities reduce rates of open 

defecation. 

The analysis identified the need for further research and analysis into the cost-

effectiveness of sanitation interventions. Additionally, the need for enhanced data 

collection with a clear empirical methodological approach, especially at baseline, was 

evident in the analysis. Finally, the evaluation identified gaps in the literature and 

specifies areas for future research to determine the effectiveness of different intervention 

components. 

  



 53 

RECOMMENDATIONS FROM THE LITERATURE REVIEW  

Table 6: Recommendations from Literature Review 

Area of Focus Recommendation 

Infrastructure 

and Education 

External factors need to be factored into the design of rural water 

supply and sanitation interventions.  

Implementers must develop monitoring and evaluation mechanisms 

for village-wide sanitation coverage and usage. 

Implementers must conduct follow-up studies to assess the long-

term impact of latrine construction and implementation projects. 

Government offices and implementation organizations should 

improve coordination and communication to accurately map 

interventions in the same area. 

Improved data collection is needed in all aspects of evaluation.  

Future studies should attempt to closely follow a strict impact 

evaluation framework, involving control and treatment groups and 

extensive baseline data collection.  

Governments and researchers should conduct additional 

evaluations to examine the effect of sanitation education on open 

defecation rates.  

Research 

Studies should perform cost-benefit analyses of the intervention 

and estimate economic rate of return. 

Studies with multiple components should design evaluations to 

measure the effectiveness of individual components, along with 

overall effectiveness. 

Implementing 

Organizations 

Continue to incorporate sustainable infrastructure, educational, and 

community mobilization components into existing framework. 

Conduct a cost-benefit analysis of the HP intervention for 

comparison with other interventions. 

Continuously develop real world strategies of data collection and 

consult community members on implementation strategies.  
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APPENDIX 4: AVAILABILITY AND TYPE OF LATRINE FACILITY 2001-2011 

Table 7: Availability and type of latrine facility in India 2001-2011 

Source: Census of India 2011: Houses, Household amenities, and Assets – Latrine Facility 
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APPENDIX 5: MAPS OF LATRINE COVERAGE IN INDIA 2001-

2011 

Figure 7: Pit Latrine coverage in India 2001 

 

Source: Census of India 2011: Houses, Household amenities, and Assets – Latrine 

Facility 
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Figure 8: Pit Latrine coverage in India 2011 

 

  

Source: Census of India 2011: Houses, Household amenities, and Assets Latrine Facility 
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Figure 9: Water closet coverage in India 2001 

 

Source: Census of India 2011: Houses, Household amenities, and Assets Latrine Facility 
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Figure 10: Water closet coverage in India 2011 

Source: Census of India 2011: Houses, Household amenities, and Assets Latrine Facility 
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APPENDIX 6: SANITATION RELATED DISEASES AND HEALTH 

PROBLEMS IN INDIA 

 

Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 78 
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Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 79 
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Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 38 
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Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 20 
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Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 28 
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Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 36 
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Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 37 
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Source: Water and Sanitation Program, World Bank. Economic Impacts of Inadequate Sanitation in India. 

Washington, D.C. (2011). 23 
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