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2.0 EXECUTIVE SUMMARY 
Since 2009, iDE has contributed to national and WASH sector goals in Cambodia by developing, piloting, and 

scaling-up a market-based approach to household sanitation aimed at boosting rural latrine coverage. The Smart 

Subsidy Pilot Program began in November 2015 to better incorporate subsidies and consumer financing into iDE 

Cambodia’s standard latrine program. The pilot program—which was carried out in three districts within Kandal 

Province (Khsack Kandal, Lvea Aem, and Mukh Kampul)—served as both an operational test of these two 

components and as a field experiment to evaluate the impact of smart subsidies on latrine coverage rates. iDE 

partnered with Causal Design to implement an impact evaluation and a cost-effectiveness analysis to determine 

the most effective method of increasing access to and purchase of latrines by lower-income (ID Poor) rural 

Cambodian households.  

Utilizing Cambodia’s ID Poor system, the pilot tested the ability of the Smart Subsidy to increase latrine orders and 

deliveries among households in rural Cambodia. Regression analysis of Smart Subsidy pilot data found that the 

program increased the number of orders and deliveries of latrines, the latrine uptake of potential customers, and 

the total coverage rate across the villages in the pilot and that these values were statistically significant. On 

average, the subsidy increased orders for all households in the treatment arm by approximately 5.5, corresponding 

to a 66 percent increase in total number of latrine orders compared to the control group. This resulted in four 

additional latrine deliveries per village in the treatment group—an 80 percent increase compared to latrines 

delivered to control households. The uptake rate, or change in latrine coverage among potential customers (non-

latrine equipped households), was 14 percentage points greater for the treatment group compared to the control. 

The total coverage rate, or the change in coverage divided by the total number of households (both latrine and 

non-latrine equipped households) showed a similar, albeit less dramatic, trend: the total coverage rate was 0.76 

percentage points higher for subsidized households than unsubsidized households. 

The effects observed were driven primarily by gains in sanitation coverage among ID Poor 1 and 2 households. 

The analysis estimated that the subsidy resulted in approximately two additional latrines ordered and delivered per 

village within each ID Poor group. Among ID Poor 1 households, the rate of uptake among households without a 

latrine for the treatment group was 17 percentage points higher than it was for the control group; for ID Poor 2 

households, the treatment group uptake rate was 14 percentage points higher than for the control group. Similarly, 

total coverage rates in the treatment arm increased by 6.5 percentage points for ID Poor 1 and 4 percentage 

points for ID Poor 2 households when compared to their respective control households. 

The study also showed that the subsidy had no impact on the level of sales and changes in uptake and coverage 

across non-poor households. By the end of the pilot, the difference in sales between non-poor households in each 

arm was fairly small—final latrine sales to non-poor households reached 356 and 344 for treatment and control, 

respectively. This suggests that the presence of the subsidy had no measureable impact on latrine sales to 

households not eligible to receive the subsidy. This aspect of the analysis supports the notion that the presence of 

targeted subsidies—which results in increases in sales to poor households—is not likely to come at the cost of 

reduced sales levels to non-poor households. 

In addition to the marginal increase in orders and deliveries and changes to uptake and total coverage, a separate 

cost-effectiveness analysis of the program showed that the subsidized approach was more cost efficient than 

unsubsidized efforts. Although the marginal costs per latrine sale were greater in the subsidized arm, the 

difference in overall latrine sales between the two groups allowed the latrine subsidy pilot to achieve a lower cost 

per latrine ratio compared to the unsubsidized arm. Therefore, in a direct comparison of sanitation coverage 

outcomes, the latrine subsidy pilot was able to increase sanitation coverage more efficiently and effectively than 

unsubsidized efforts when targeting ID Poor households. 
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3.0 INTRODUCTION 
 

3.1 Motivation: Costs of Open Defecation 
The World Health Organization (WHO) estimates that approximately 1.7 billion people contract diarrheal disease 

each year, and a large majority of those individuals live in developing countries. In 2013 alone, diarrheal disease 

was responsible for the death of 1.26 million people. It is the second leading cause of death in children under five 

and is responsible for killing around 760,000 children every year.
1
  

 

In Cambodia, the effects of poor sanitation coverage, unreliable water sources, and inadequate sanitation 

practices are especially stark. Figures from Cambodia’s 2012/2013 Socioeconomic Survey—a comprehensive, 

national household survey—indicate that Cambodia ranks lowest among Southeast Asian countries in terms of 

rural sanitation coverage. The World Bank’s Water and Sanitation Program (WSP) corroborates this finding, 

estimating that over half of Cambodians lack access to a latrine and thus practice open defecation (OD). 

Meanwhile, UNICEF finds that fewer than 5 percent of poorer Cambodians have access to a hygienic toilet facility. 

The lack of sanitation coverage has clear implications for health outcomes: according to a joint review between the 

World Bank and the Government of Cambodia, 60 percent of reported diseases in Cambodia are water-borne.
2
 

WSP also estimates that poor sanitation in Cambodia is responsible for $448 million in annual health and water 

access costs. 

 

In 2014, the Government of Cambodia and its international partners worked to address these issues by instituting 

a national goal of ensuring sanitation services and safe water access for all of Cambodia’s rural communities by 

2025. Since then, government actors and the international community have drafted and maintained a National 

Action Plan for Rural Water Supply, Sanitation and Hygiene. This strategy document outlines the vision of reaching 

full nationwide sanitation coverage while highlighting the country’s challenges in meeting this objective. One 

particular challenge is that, although Cambodia as a whole has achieved large gains in safe water access and 

improved sanitation coverage since the mid-late 1990s, observed disparities between rural and urban communities 

continue to persist.
3
 Additionally, even as recently as 2013, approximately 7 million people—or roughly half of the 

country’s population—still lacked basic water, sanitation, and hygiene (WASH) services.  

 

As Cambodia’s sanitation challenges became more concentrated in rural communities, the National Action Plan 

sought to further coordinate the various efforts of central, provincial, and local branches of government with those 

by international development and implementation partners. Through the plan, the various actors aimed to improve 

efficiency within the sector while refining their ability to reach Cambodia’s most vulnerable and underserved 

populations. By relying on collaboration at multiple levels of government and decentralizing the efforts for reaching 

their sanitation goals, this framework also reinforced the government’s openness to seeking market-based 

approaches for improving sanitation in contrast to only utilizing large-scale government projects.  

 

3.2 Increasing Latrine Coverage: iDE’s Market-Based Approach 
Since 2009, iDE has contributed to national and WASH sector goals in Cambodia by developing, piloting, and 

scaling-up a market-based approach to household sanitation aimed at boosting rural latrine coverage. The key 

elements of the approach are: a well-designed and packaged latrine product that offers customers easy installation 

with only a single purchase needed; an aspirational marketing campaign; dedicated sales teams using proven 

“human-centered sales” techniques; and an established and refined supply chain designed to meet growing 

                                                      
1
 World Health Organization. Diarrhoeal disease Fact sheet N°330. April 2013. http://www.who.int/mediacentre/factsheets/fs330/en/  

2
 World Bank and Royal Government of Cambodia. 2012. Cambodia Water Supply and Sanitation Sector Review 

3
 According to the National Action Plan, from 1998 to 2013, rural access to safe water increased from 24 percent to 46.6 percent while urban access increased from 

60 percent to 83.1 percent. Improvements to sanitation coverage were also observed: rural access to improved sanitation increased from 8.6 percent in 1996 
to 40.9 percent in 2013, while urban areas saw an increase from 49 percent in 1998 to 93 percent in 2013. 

http://www.who.int/mediacentre/factsheets/fs330/en/
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market demand. As of late 2016, latrine businesses supported by iDE have successfully sold more than 250,000 

latrines to rural Cambodians. 

iDE’s commitment to constructive, market-based solutions led the organization to further investigate mechanisms 

for continuing to increase sanitation coverage, particularly among rural households. A willingness-to-pay trial 

commissioned by iDE in 2014 aimed to assess the ideal price to achieve maximum coverage among Cambodia’s 

most vulnerable communities. The study found that, by incorporating a loan offering, it would be possible to 

achieve as much as an additional four-fold increase in sales at the current market price.  

However, while financing promised to further boost sales, the willingness-to-pay study also offered a sobering 

statistic: even with finance, only 50 percent of non-latrine owners are likely to purchase a latrine at current prices. 

Assuming baseline coverage of roughly 30 percent, this means only 65-percent coverage can be achieved with a 

combination of sanitation marketing and sanitation finance. Furthermore, the gains from loan offerings are likely an 

overestimate since the process used to conduct the trials utilized an ideal scenario where trained loan officers 

accompanied sales agents and could offer clarification on loan terms and on-site approval or rejection of loan 

applications.
4
 

In order to reach the remaining 35 percent of households, iDE proposed the use of a “smart” subsidy: rather than 

offer the full-market price of a latrine to poor households, the subsidy would move the price toward the price that 

they would be willing to pay. This strategy demonstrates the unique role iDE occupies as a development actor 

working within market systems. Commercial latrine business owners (LBOs) usually have no incentive to sell 

below market price since this reduces their profits. However, rather than focusing on solely maximizing profit, iDE 

seeks to use the market system as a means of increasing latrine coverage among the poorest in a community. 

Offering subsidies to vulnerable households in order to increase rates of coverage, then, reinforces (rather than 

undermines) iDE’s commercial latrine-sales efforts through increased market penetration. 

4.0 PILOT DESIGN 
Funded by DFAT and Stone Family Foundation, the Smart Subsidy Pilot Program began in November 2015 to 

better incorporate subsidies and consumer financing into iDE Cambodia’s standard latrine program. The pilot 

program— which was carried out in three districts within Kandal Province (Khsack Kandal, Lvea Aem, and Mukh 

Kampul)— served as both an operational test of these two components and as a field experiment to evaluate the 

impact of smart subsidies on latrine coverage rates. This report focuses on the experimental analysis of the 

subsidies’ impact on latrine uptake in the pilot areas.
5
 

4.1 Sales and Pricing 
iDE’s Easy Latrine product consists of an offset pour-flush latrine, including the sub-structure components. The 

standard package contains 3 cement rings, a PVC pipe, a chamber box, and a squatting pan and tiles. The total 

cost for the package is 225,000 KHR, or approximately $56.25. Beneficiaries could purchase the package with 

cash or had the option of applying for a loan administered by iDE’s Microfinance Institution (MFI) partner, 

VisionFund.  

To reach customers within the pilot program, iDE used a team of trained Sanitation Teachers (ST) to conduct sales 

among households in the program area. With support from iDE, STs attempted to conduct pre-sales planning 

meetings before they approached households in a village. During these meetings, they worked with the village 

chief or another local leader to introduce the program, set times for sales presentations, and, using the leader’s 

connections, identify and invite potential customers. The meetings also gave STs a chance to adjust their sales 

                                                      
4
 While ideal from a loan utilization standpoint, arranging for trained loan officers to accompany every sales team is not likely to be operationally feasible. 

5
 A separate operational assessment of the Smart Subsidy Pilot was conducted by Amplify Markets and focused primarily on the implementation of the project and 

the organizational takeaways learned from the experience. 
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pitch to the specific terrain and history of the village, using local references for added effect. The majority of sales 

were conducted with individual households. In rare instances, group sales were conducted when an adequate 

number of households could be convened. 

During the sales presentation, STs discussed the 

general advantages of a latrine, such as health, safety, 

privacy, and status. They ended by drawing on 

evidence of the dangers of open defecation (OD) and 

worked with the group to estimate how much money 

their households lose annually to hospital bills and days 

of absence from work. At the end of the presentation, 

the STs took orders, recorded customer information, 

and received deposits. In villages with large numbers of 

potential customers, STs conducted sales in the village 

over multiple visits. In areas with higher latrine 

coverage, the ST was advised to go door-to-door and 

make their pitches individually.  

In addition to coordination with village leaders, STs also 

identified potential customers through observed need. 

Latrines and their shelters are generally easily visible in 

Cambodian villages: most houses are raised on 

wooden pillars, and latrine structures are often located 

outside and behind them. This visibility allowed for an 

additional avenue for identifying potential customers.  

It should also be noted that STs were paid on 

commission per successful latrine order and that the 

disbursement of commission varied upon whether the 

sale was completed in cash or on credit. According to 

Amplify’s operational report, households paid a $5 

deposit to the ST to secure a latrine purchase. For non-

credit orders, the remaining amount was due in cash at 

the time of installation; for orders made on credit, 

payments were made to the MFI in the month following 

installation. The $4 commission was disbursed to the 

ST within two weeks of a cash order, while the same 

commission was held and not disbursed until loan 

approval was verified by the MFI for credit orders.
6
 If a cash order was eventually cancelled or a loan application 

was rejected and follow-up attempts at a cash sale were unsuccessful, the ST would not receive commission. This 

generally incentivized STs to complete cash transactions since the delay in commission disbursement and the 

longer processing time for financed sales reduced the chances for the ST to receive a final commission.  

4.2 ID Poor System 
In order to successfully utilize a “smart” approach to subsidies and leverage prior research that established the 

potential customer’s approximate highest acceptable price or willingness-to-pay for a latrine, iDE required a means 

of identifying vulnerable populations. Cambodia’s ID Poor system served this function, and by utilizing this 

                                                      
6
 The loan approval process by the MFI averaged approximately one month for credit-based latrine sales in the pilot. The terms and processes for credit 

transactions were uniform between the subsidized and unsubsidized areas. 

Pilot Location: Kandal Province 
 

 
 

iDE Cambodia selected Kandal Province as the 

target area for the Smart Subsidy Pilot. While 

Kandal is not representative of Cambodia in terms 

of income and poverty rates, the province does 

provide an operational test for the latrine program. 

Because Kandal is located next to the capital and 

largest city, Phnom Penh, it is more developed and 

has a higher rate of latrine coverage than most 

other states. According to iDE estimates, at the start 

of the pilot, latrine coverage in Kandal was 66 

percent, compared to 45 percent across the seven 

target provinces for iDE’s WASH programming. 

From a market perspective, this higher percent 

represents increased difficulty in making sales 

because there is a lower ratio of potential customers 

in each village. However, as coverage continues to 

rise nationwide, this type of challenging 

environment better represents iDE’s expectations 

for the future of the latrine sector in Cambodia. 
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mechanism, iDE was able to target subsidies across the entire pilot 

region in a verifiable and commercially scalable way. 

Developed in 2006 by a partnership between the Government of 

Cambodia (Ministry of Planning), international development partners, 

and bilateral agencies, the ID Poor system allows the Cambodian 

government to categorize the population into specific socioeconomic 

bands. These bands (from richest to poorest) are: Non-poor, ID Poor 2, 

and ID Poor 1. Designation is based on a series of poverty 

assessments conducted by local village councils; the assessments 

consider factors such as household size, housing quality, and asset 

ownership.   

ID Poor 1 and 2 households are issued identification cards, and their 

information is added to a national online database that allows 

organizations to verify ID Poor status. ID Poor status provides a 

number of benefits to households, such as free healthcare at 

government facilities. However, the system was ultimately designed to improve the functionality and targeting of 

vulnerable households across government and development programs, and it allows for a systematic means of 

identification that is standardized across all provinces throughout the country.  

Surveys conducted by Amplify and Causal Design generally support the ID Poor system as a reliable system. 

Efforts to verify ID Poor status generally showed that household cards matched online databases and registration 

lists. This illustrates accuracy in the system across ID Poor ledgers maintained by local authorities. In terms of 

perception, qualitative interviews among beneficiaries showed support for the classification system. Individuals 

generally believed that categorization was done correctly and that individuals and households listed as ID Poor 

were in need of additional services and assistance.  

However, there are some criticisms of the classification system. In 2014, the Asian Development Bank published a 

Country Poverty Analysis for Cambodia that looked favorably on the system but also noted areas where 

robustness could be increased to reduce errors, particularly around poor ethnic minority groups. In some cases, 

poor coordination between households and government officials resulted in ID Poor cards not being updated 

properly. The Smart Subsidy Pilot relied only on the most current issuance of ID Poor cards from the most recent 

classification period in 2014. 

Based on calculations conducted by iDE and Causal Design, latrine coverage rates among ID Poor households lag 

behind non-poor households. A baseline conducted by iDE in 2015 showed that in the three districts that 

comprised the pilot area—Khsach Kandal, Lvea Aem, and Mukh Kampul—latrine coverage among ID Poor 

households was 55 percent compared to 83 percent across the non-poor population in the same area. Broken 

down by district, the ID Poor latrine coverage for Khsach Kandal, Lvea Aem, and Mukh Kampul was 60, 50, and 48 

percent, respectively. 

5.0 EVALUATION DESIGN 
5.1 Data Sources 
iDE has partnered with Causal Design to implement an impact evaluation and a cost-effectiveness analysis to 

determine the most effective method of increasing access to and purchase of latrines by lower-income (ID Poor) 

rural Cambodian households. Given that the pilot presented a unique opportunity to provide data under actual 

program condition, we drew on programmatic data collected by STs whenever possible. Additionally, Salesforce-

based order records and sales team management provided necessary information and reliable processes to 

Cambodia: Poverty Rates  

by ID Poor Status 
 

National (2014) 

ID Poor 1:  7.2% 

ID Poor 2:  11.9% 

Kandal Province (2014) 

ID Poor 1:   4.9% 

ID Poor 2:   11.2% 

Pilot Sample (3 Districts): 

 ID Poor 1:   6.3% 

 ID Poor 2:   11.5% 
 
Source: Ministry of Planning, Cambodia, author’s 
calculations 
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conduct a robust impact evaluation. That said, the research leverages multiple data sources, listed below, to 

assess the impact of the subsidies. 

PRE-PILOT LATRINE COUNT (BASELINE) 

Before the pilot, a census of households without latrines was conducted within the three districts of Kandal 

Province: Khsach Kandal, Lvea Aem, and Mukh Kampul. The latrine count gathered information on the 

household’s ID Poor status, access to and ownership of latrines, type of latrine, self-reported diarrheal incidence, 

and reason for not owning a latrine. We also used the latrine count as an opportunity to capture information on the 

villages. Research assistants met with local officials to record the total village population and the number of ID 

Poor 1 and ID Poor 2 households. They also spoke with the officials regarding sanitation programming conducted 

in the village over the previous 2 years. The research assistants recorded instances of free or subsidized latrine 

offerings as well as any negative experiences with latrine sales, including latrine orders which were never 

delivered or deposits which were not returned. This data collection occurred between September 15 and October 

1, 2015 and was overseen by 15 research assistants affiliated with iDE.   

LATRINE ORDER RECORDS 

iDE’s STs submitted latrine orders directly from the field for every latrine using a front-end mobile application called 

TaroWorks. The order records were synced to iDE Cambodia’s management information system (MIS) built on 

Salesforce, where the order was then assigned to a latrine producer for order fulfillment. The order record included 

the customer’s ID Poor status, the price and subsidy status of the latrine, whether payment was made through 

cash or financing, and if an order was ultimately cancelled. The order record also included the date, location, 

individual ST associated with each sale, and the latrine producer assigned to fill it. For customers using financing, 

the order record also included whether loan applications were successful. The MIS was used by sales- and supply-

side field teams for managing sales, monitoring progress towards targets, and ensuring deliveries occurred within 

a reasonable amount of time after the order was placed. Latrine orders were then verified using a quality lot control 

sampling procedure to ensure accuracy in reporting total sales and to prevent fraud among STs and latrine 

producers.  

Order records were analyzed over the course of the pilot using Salesforce reports and dashboards. For the final 

analysis, order records were exported from the MIS and analyzed in Stata. The data covers ten months from 

November 2015 to August 2016. During this period, a total of 1,778 latrine sales orders were made through the 

pilot. Of these, 602 orders (33.9 percent) were cancelled, and the remaining 1176 (64.1 percent) were completed 

and delivered.   

CONTEXTUAL DATA 

In addition to the programmatic order records used in our analysis, we drew on two other data sources to better 

understand the context of the sales. First, we conducted qualitative debriefs during and after the program with iDE 

staff to best understand their experience while selling. Second, we conducted a Household Attitudes survey at the 

end of the pilot to gather information on demographics, knowledge of latrine pricing and offerings, experience of 

latrine sales, perceptions of financing, and general market knowledge. This survey was also designed to learn 

about household perception about the subsidy itself and how this may have affected attitudes around the program 

and the decision to ultimately purchase a latrine. The Household Attitudes survey specifically targeted “potential” 

customers from the baseline, whose experiences would be most relevant to the pilot program. This survey was 

conducted in September-October 2016, and it included 300 households in 60 villages (30 treatment and 30 

control). Respondents were selected randomly from all uncovered households captured in the baseline latrine 

count. 

5.2 Randomization and Sampling 
Utilizing a randomized controlled trial (RCT) evaluation design, the villages in the pilot area were assigned to one 

of two groups: treatment and control. In the treatment arm, the project offered households with ID Poor 1 or ID 

Poor 2 status subsidies of $25 or $12.50, respectively, while non-poor households were still allowed to purchase 

latrines at market price. In the control group, no subsidies were offered to any villagers. Financing was available to 



 

Smart Subsidy Impact Evaluation  | CAUSAL DESIGN |  12 
 

all households, including those in the control villages. Table 1 summarizes the primary difference between the 

treatment arms and Table 2 illustrates the breakdown in payment schedule by treatment arm and payment type. 

Table 1. Smart Subsidy Treatment Arms 

Treatment  Control  

Purchase through cash or financing Purchase through cash or financing 

ID Poor 1: $25.00 Subsidy No subsidies 

ID Poor 2: $12.50 Subsidy  

Non-poor: No subsidy  

 

Table 2. Breakdown of Payment by ID Poor Category, Treatment Arm, and Type 

 ID Poor Category Control Treatment 

Single Payment 

on Delivery 

Non-Poor $56.25 $56.25 

ID Poor 2 $56.25 $43.75 

ID Poor 1 $56.25 $31.25 

12-Month 

Installments 

Non-Poor 
$5.50/month 

($66.00 total) 

$5.50/month 

($66.00 total) 

ID Poor 2 
$5.50/month 

($66.00 total) 

$3.80/month 

($51.00 total) 

ID Poor 1 
$5.50/month 

($66.00 total) 

$2.60/month 

($36.20 total) 

 

Treatment assignment was done randomly within three districts in Kandal Province. Additionally, randomization 

was stratified by commune to ensure even distribution of treatment and control villages throughout the pilot area. 

Within the three districts, the pilot program was implemented in 153 villages across 40 communes.
7
 Summary 

statistics of the baseline data suggest similar rates of latrine coverage across ID Poor groups within the treatment 

arms and similar higher rates of latrine coverage across non-poor households (Table 3). It should be noted that 

while latrine coverage rates approach 83 percent for non-poor households, given the size of the non-poor 

population relative to the size of the ID Poor population, the total number of non-poor households without latrine 

coverage (7253) is about 1.5 times the number of total ID Poor households without latrine coverage (4809).  

  

                                                      
7
 The 153 villages included in the study reflect 85 percent of the original 180 villages within the 3 chosen districts (Mukh Kampul, Lvea Aem, and Ksach Kandal).  

The remainder were excluded from the program for the following reasons: 1) Administrative restructuring moved them outside of Kandal and into the Phnom Penh 
administrative zone, 2) the financial partner no longer provided loans within these communities due to histories of poor repayment, and 3) reports from iDE staff 
prior to the pilot suggested that these communities had experienced fraud or poor service with prior latrine sales, and working in them would not be feasible. 
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Table 3. Latrine Coverage Rate by Treatment Arm and ID Poor Group (Baseline) 

 
Control Treatment Pilot Area 

ID Poor 1 50% 55% 53% 

ID Poor 2 56% 57% 57% 

All ID Poor 54% 57% 55% 

Non-Poor 83% 82% 83% 

 

Table 4 below summarizes the breakdown of communes and villages across the pilot area by treatment arm.  

Table 4. Distribution of Sample by Treatment Arm and District   

 
Control Treatment 

District 
  

Khsach Kandal 
  

     Villages 44 42 

     Communes 18 18 

     Households 13500 14193 

Lvea Aem 
  

     Villages 17 20 

     Communes 13 12 

     Households 6169 8511 

Mukh Kampul 
  

     Villages 15 15 

     Communes 7 6 

     Households 6055 5038 

Total 
  

     Villages 76 77 

     Communes 38 36 

     Households 25724 27742 

 

Statistical tests were conducted to estimate the relative equality in the distribution of key characteristics between 
the treatment and control. The balancing tests conducted illustrate that that the distribution of households, ID Poor 
individuals, and potential latrine customers were, on average, equal between the two groups. Table 5 below 
summarizes and compiles these findings. 
 
  



 

Smart Subsidy Impact Evaluation  | CAUSAL DESIGN |  14 
 

Table 5. Balancing Table – Baseline Characteristics  

Variable Control Treatment Diff 

Total Households 338.47 360.29 21.812 

 
(18.67) (17.35) (25.475) 

N 76 77 153 

Proportion ID Poor 1 0.08 0.07 -0.005 

 
(0.01) (0.01) (0.010) 

N 76 74 150 

Proportion ID Poor 2 0.13 0.12 -0.006 

 
(0.01) (0.01) (0.009) 

N 75 77 152 

No Sanitation Coverage: Non-Poor (%) 0.18 0.17 -0.005 

 
(0.02) (0.02) (0.025) 

N 75 74 149 

No Sanitation Coverage: ID Poor 1 (%) 0.49 0.49 -0.003 

 
(0.03) (0.03) (0.036) 

N 76 74 150 

No Sanitation Coverage: ID Poor 2 (%) 0.45 0.44 -0.015 

 
(0.02) (0.02) (0.035) 

N 75 77 152 

Significance levels:    * < 10%    ** < 5%    *** < 1% 

Standard errors in parentheses    
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Figure 1 below shows a map of the pilot area with treatment and control communities plotted to underscore the 

distribution and relative distribution of sites across the three districts. 

Figure 1. Smart Subsidy Program: Pilot Area 
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5.3 Research Questions 
The following questions outline the primary research objectives for the impact evaluation:  

WHAT WAS THE IMPACT OF THE SMART SUBSIDIES ON SALES TO EACH OF THE ID POOR CATEGORIES, 

AND WHAT WAS THE IMPACT ON TOTAL SALES? 

 

Hypothesis 1: Smart subsidies targeted at ID Poor households will increase sales to ID Poor.  

The willingness-to-pay study offered a variety of possible uptake rates. The portion of the study conducted in 

Kandal province, with more heavily saturated latrine coverage, showed minimal willingness to pay for latrines at 

iDE’s market rates. The market price in 2012, when the study was conducted, was $35, and there was essentially 

zero uptake at that rate. Even with subsidies of $25 for ID Poor 1 households, uptake rates were only expected to 

increase to roughly 5 percent.  

Figure 2. Willingness to Pay by ID Poor Status 

 

Source: iDInsight, Understanding Willingness to Pay for Sanitary Latrines in Rural Cambodia: Findings from Four Field Experiments of iDE Cambodia’s Sanitation 
Marketing  Program, October 2013, graph 2    

 

However, the willingness-to-pay study also suggested that, with financing, uptake rates could be considerably 

higher. In Kampong Thom province, which is less saturated than Kandal, IDInsight offered financing to each 

customer. The general willingness to pay at any price point was notably higher than in Kandal, but nonetheless the 

offering of financing increased uptake rates by as much as 40 percentage points at any given price under ideal 

loan offering conditions. 
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Figure 3. Willingness to Pay by Payment Mechanism 

 

Source: iDInsight, Understanding Willingness to Pay for Sanitary Latrines in Rural Cambodia: Findings from Four Field Experiments of iDE Cambodia’s Sanitation 
Marketing  Program, October 2013, graph 9 
    

Hypothesis 2: Targeted subsidies have a negative effect on demand for latrines by non-poor 

households. 

While the willingness-to-pay study placed iDE’s Easy Latrine package beyond the price range for many 

households in 2012, the trajectory of improvements in sanitation coverage described by the Cambodian National 

Action Plan and iDE’s success to date in delivering 250,000 latrines across Cambodia suggests that the market for 

latrine has improved since the study was completed. However, latrine coverage rates remain uneven across 

socioeconomic levels. A baseline conducted by iDE in 2015 showed that, in Kandal province, the latrine coverage 

among ID Poor households was 36 percent compared to 62 percent across the general population in the province. 

In the three districts of the pilot area—Khsach Kandal, Lvea Aem, and Mukh Kampul—ID Poor latrine coverage 

was 60, 50, and 48 percent, respectively. iDE sales records also show that approximately 23 percent of purchases 

to date are within any ID Poor category. As a result, there is a strong indication that more needs to be done to 

increase latrine purchases among ID Poor households, hence the justification for a targeted subsidy.  

However, it is unclear how a subsidy targeted to households classified as ID Poor will affect purchases to non-poor 

households not eligible for the discounted price. Insofar as increased uptake among poor household exerts social 

pressure on the larger community to adopt latrine technology, the pilot may see a general increase among 

unsubsidized households in treatment areas. Findings from Guiteras, Levinsohn, and Mobarak (2015) suggest the 

potential for positive externalities in that latrine purchases increased across unsubsidized households, though the 

observed gains were not statistically significant. Additionally, Bhattacharya, Dupas, and Kanaya (2013)—a study 

focused on the distribution of insecticide-treated bed nets—shows that the marginal impact of subsidies increases 
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and persists for unsubsidized households even when subsidies are extended to nearly half of the sample 

population.   

This, however, assumes that community perceptions around subsidy amounts view the pricing differentiation as 

fair. Pre-planning assessments found general acceptance that ID Poor status warranted household benefits, such 

as a free healthcare at public clinics. However, there is potential for objections to a differentiation in latrine prices, 

particularly among households near, but not within, ID Poor criteria. These “near-poor” households may very well 

be deterred from purchasing latrines due to cost as well as perceptions of fairness, thereby reducing general 

uptake of non-poor households. 

5.4 Analytical Approach 
We use a single difference (treatment effect) model at the village level to explore the difference in uptake between 

treatment and control villages. Models 1, 2, and 3 are the models that will be used to estimate the impact of the 

Smart Subsidy program on outcomes of interest. Models 4 and 5 will allow the research to estimate the 

relationship between the subsidy program, prior latrine coverage, and general poverty status within a village.  

PRIMARY ESTIMATION MODELS8 

Model 1: 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒊 = 𝜷𝟎 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊 + 𝜺𝒊 

Model 2: 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒊 = 𝜷𝟎 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊 + 𝜺𝒊 

Model 3: 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒊 = 𝜷𝟎 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊 + 𝜷𝟑𝑺𝒂𝒍𝒆𝒔 𝑭𝒊𝒙𝒆𝒅 + 𝜺𝒊 

INTERACTION EFFECT MODELS 

Model 49: 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒊 = 𝜷𝟎 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊 + 𝜷𝟑𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕 ∗ 𝑩𝒂𝒔𝒆𝒍𝒊𝒏𝒆 𝑪𝒐𝒗𝒆𝒓𝒂𝒈𝒆𝒊 + +𝜺𝒊 

Model 510: 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒊 = 𝜷𝟎 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊 + 𝜷𝟑𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕 ∗ 𝑰𝑫𝑷𝒐𝒐𝒓𝒊 + +𝜺𝒊 

The following tables (Tables 6 & 7) describe the explanatory variables used to estimate program impact and how 

they are incorporated into the models described above. By including each variable in a model, the analysis aims to 

control for the potential impact each may have in driving the estimated results. For example, the inclusion of the 

number of households in a given village helps ensure that measured program effects are not being driven solely by 

differences in the number of potential customers in a given village. Similarly, by including district identifiers, we 

account for differences in latrine sales that may be driven by differences in characteristics between districts (e.g. 

administrative differences, varying levels of public and private investment). 

Table 6. Description of Explanatory Variables 

Total households Count of households present in village (baseline) 

“Valid” latrine customers Share of total households with available land and no latrine access 

(baseline) 

Village ID Poor 1 and 2 Share of ID Poor 1 and 2 households (baseline)  

District  Administrative District 

Prior subsidies Subsidies for latrines reported by Village Chief (baseline) 

Prior free latrine Free latrines reported by Village Chief (baseline) 

Prior negative latrine experience Negative experience with latrine sales reported by Village Chief (baseline) 

Month of sale November 2015 to August 2016 

Sanitation Teacher
11

  ST presence in a given village 

                                                      
8
 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖 represents the outcome of interest; 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 represents the treatment group of village i; 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 represents explanatory variables used; 

𝑆𝑎𝑙𝑒𝑠 𝐹𝑖𝑥𝑒𝑑𝑖 represents Months of sales visits and variables for ST presence; 𝜀𝑖 represents the error term 
9
 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ∗ 𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑖 is the interaction between treatment status and the baseline latrine coverage rate of village i.  

10
 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ∗ 𝐼𝐷 𝑃𝑜𝑜𝑟𝑖 is the interaction between treatment status and the percentage of ID Poor households in village i. 

11
 Variables representing each ST were included in the models to account for potential differences in natural sales ability and effectiveness of the Sanitation 

Teacher 
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Table 7: Estimation Models by Explanatory Variables 

 

The following table (Table 8) lists the primary outcomes of interest for the impact evaluation. All outcomes will be 

measured for the whole village as well as for each poverty category of the ID Poor system—ID Poor1, ID Poor 2, 

and non-poor. The table below lists all the outcomes and the means for measurement. 

Table 8. Primary Outcomes of Interest 

Outcomes (all models): Description 

Average Orders per Village Average per village count of all latrine orders recorded by STs 

Average Deliveries per Village Average per village count of all orders successfully delivered 

Uptake rate among “valid” customers 
Change in latrine coverage rate for homes without latrine 
access in a village (Deliveries divided by number of “valid” 
latrine customers) 

Total coverage rate 
Change in latrine coverage rate across entire village 
(Deliveries divided by total number of households in a village) 

 

5.5 Challenges and Limitations 
There are a number of challenges and limitations that need to be considered when analyzing the results in this 

report: 

HIGH ST TURNOVER 

The pilot program, if implemented similarly in the future, is likely to experience high levels of turnover among ST 

staff. Over the 10-month period, it was not uncommon for STs to only work a few months before leaving their 

Explanatory Variables 
Model 

1 

Model 

2 

Model 

3 

Model 

4 

Model 

5 

Total households      

 “Valid” latrine customers      

Village ID Poor 1 and 2      

District      

Prior subsidies      

Prior free latrines      

Prior negative latrine sales experience      

Month of sale      

Sanitation Teacher      

Interaction of treatment and baseline latrine coverage      

Interaction of treatment and ID Poor percentage      
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position.  Two extenuating circumstance primarily drove this high turnover: 1) pre-existing coverage rates in the 

pilot area were high, resulting in diminishing sales returns for STs; and 2) ensuring adherence to an RCT 

evaluation design caused added constraints to program implementation.  

In order to protect our ability to understand the true impact of the program, sales protocols that favored the 

evaluation methodology were prioritized over maximizing sales themselves. This included revisiting villages to 

ensure that program implementation had reached an adequate number of households, regardless of whether the 

probability of sales would decline as a result. Revisiting villages regardless of sales probability negatively affected 

ST morale, contributing to high ST turnover rates. In a more standard sales operation, STs and managing directors 

would have more leverage to skip villages in favor of increasing sales rates. 

PREVIOUS LATRINE SUBSIDIES AND/OR PROGRAMS  

Kandal, the province of focus during the pilot, has some of the highest latrine coverage rates in Cambodia. It has 

also experienced many previous latrine programs—including East Meets West’s program with iDE, where they 

offered subsidies to ID Poor as well as to a specially created ID Poor 3 category (non-poor households close to ID 

Poor status). There was also anecdotal evidence from STs and iDE staff that issues arising from poor 

implementation of past latrine programs in Kandal may have made beneficiaries wary of pilot efforts. Additionally, 

the presence of programs that distributed latrines to communities free of charge would have also affected 

community expectations and affected a household’s willingness to buy. This is not representative of most of 

Cambodia at present, but it is representative of where we expect Cambodia to be in the future. As such, future 

pilots should take this changing landscape into account when adjusting take-up expectations. 

 

ST MOTIVATION 

STs may have put more effort into sales in treatment villages, since they knew they could use subsidies as a sales 

tool. To a certain degree, this means that the research is not testing just the difference between pricing in 

treatment and control, but an ST’s ability to sell in treatment and control. Post-pilot program interviews with ST’s 

attempted to  identify any potential sources of bias due to ST incentives and motivation. According to ST’s the 

primary difference in the sales process was the added amount of time needed to explain the details of the subsidy 

to treatment villages. STs reported that they felt the general “ease” of selling to be about the same in both arms 

with the caveat that loans orders were more likely to include a loan application.   

SPILLOVER BETWEEN TREATMENT AND CONTROL 

It is difficult to manage outside information about the presence of the Smart Subsidy, particularly within control 

areas where ID Poor communities are not eligible. STs were expected to work within both treatment and control 

areas, though there was no “cross over” between sales activities over the same day. One might expect this to play 

a large role in reducing take-up in control areas, especially since in many cases, treatment and control villages 

were relatively close to one another in distance. However, treatment and control villages in the Household 

Attitudes survey had different perceptions of the overall price of latrines, suggesting that, in general, knowledge of 

market prices and subsidies was low.  

If we expected outside knowledge to severely impact take-up between villages, we should see a more consistent 

value placed on all latrines regardless of area. However, because of the inconsistent pricing, it is difficult to know 

how knowledge of subsidies would have affected a household’s willingness to pay. Also, of those who received a 

latrine offer, only a relatively small portion were aware of any special discounts. As such, it does not seem that 

there was widespread knowledge about the subsidies used specifically during our pilot. 

ID POOR STATUS VERIFICATION 

Reverification of ID Poor status was required, particularly among households who purchased latrines within the 

control group. Overall, the lack of subsidy in these areas reduced the incentive for STs to diligently track ID Poor 

status, and in some reported cases, STs found it rude to ask for ID Poor status without having the ability to offer 

any assistance or subsidy in return. As a result, figures were slightly distorted. To ensure accuracy of reporting, 

Sales Administrators (SAs) contacted all Control customers to verify their ID Poor status. 



 

Smart Subsidy Impact Evaluation  | CAUSAL DESIGN |  21 
 

Of the 686 Control customers, 666 were initially listed as non-poor and only 20 were listed as ID Poor 1 or 2 (2.9 

percent). Program staff were able to contact 680 (99.1 percent) of Control customers to verify their status: 56 were 

found to be ID Poor 1, 56 were found to be ID Poor 2, and 544 were verified as actually non-poor. We consider the 

remaining 6 unverified customers, originally listed as non-poor, to be non-poor in actuality. We prefer not to discard 

them as observations, since our analysis depends on the total number of sales—and disregarding sales in Control 

villages would bias our results towards a greater subsidy impact. 

Another cause for concern is the potential for exclusion of poor households from the subsidy due to issues with the 

ID Poor system itself. It was reported by several STs that over the course of the pilot, occasionally households 

would present an outdated ID Poor card. Given the rigid targeted mechanism implemented by the program, only 

cards issued in 2014 were accepted to determine eligibility for the subsidy. While likely rare, the presence of such 

occurrences would have led to a downward bias in results, potentially underestimating program effects. 

MFI OPERATIONALIZATION ISSUES 

While not a focal point of the study, issues relating to the ability for the MFI to deliver loan offerings should be 

noted. The operational assessment by Amplify Markets took note of the high rate of general loan application 

rejections and longer processing times for approved loans. The median difference in processing times between 

cash and credit orders was nine days, and the overall loan rejection rate was 26 percent. The rate of loan declines 

was higher than the 7 percent seen for the MFI’s general portfolio. However, given that financial options did not 

vary between treatment and control, there is no direct cause to suggest that this would impact the comparison 

between the two groups. Rather, this would potentially result in reduced sales throughout the entire pilot area. 

6.0 RESULTS 
6.1 Latrine Unit Sales 
iDE’s Sanitation Teachers (STs) collected data on all sales made during the pilot program using Salesforce. These 

data include the customer’s ID Poor status, the price and subsidy status of the latrine, and whether payment was 

made through cash or financing. A number of aspects of sales activity were also recorded, including: the date, 

location, and specific ST associated with the sale; verification of loan application and approval; and whether a 

purchase was ultimately cancelled. A total of 1,778 latrine sales were made through the pilot—of these, 602 orders 

(33.9 percent) were either cancelled or suspended due to loan rejection, and the remaining 1,176 (64.1 percent) 

were completed and delivered. Table 9 below breaks down these sales by use of subsidy and financing and also 

shows the rate of drop off across all order types. 

 

Table 9. Sales Figures by Payment Type 

 
Full Price (Cash) Full Price (Loan) Subsidy (Cash) Subsidy (Loan) Total 

Order 771 489 447 71 1778 

Deliveries 519 260 358 39 1176 

Drop off
12

 (%) 32.7% 46.8% 19.9% 45.1% 33.9% 

 

A comparison between treatment and control shows a large difference in sales activity between the two groups, 

both in terms of the number of orders placed and the actual latrine deliveries (Figure 4). The treatment arm 

generated 406 more initial orders, which resulted in 334 more deliveries; in other words, the treatment group 

generated 59 percent more orders and 79 percent more deliveries.  

                                                      
12

 Drop off includes termination of sale due to customer cancellations and sales suspended due to MFI loan declines. 
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Figure 4. Latrine Sales Figures: Orders and Deliveries 

 

Unsurprisingly, the difference was driven almost entirely by the ID Poor segment of the treatment arm. There were 

377 more orders by ID Poor 1 and 2 households (combined) within the treatment group than by ID Poor 

households in the control arm. In total, 519 orders in the treatment group were made by ID Poor households 

compared to 142 orders in the control group. Figure 5 below also illustrates that while subsidized ID Poor sales 

saw more than 2.5 times the number of orders by their counterparts in control, non-poor orders between the two 

groups remained fairly similar. 

Figure 5. Latrine Sales Figures: Orders by ID Poor Group 

 

The disparity between ID Poor groups increases when looking at completed deliveries between the treatment 

groups. In the treatment group, a total of 399 latrines were ultimately delivered to ID Poor households compared to 

77 latrines in the control group (Figure 6). This represents over a fivefold increase in total deliveries to ID Poor 

household that were offered a subsidy. 
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Figure 6. Latrine Sales Figures: Deliveries by ID Poor Group 

 

This growing gap between treatment and control can be explained by differences in cancelled orders and orders 

suspended due to loan decline. According to operational figures compiled by Amplify Markets, there were, across 

the board, higher rates of cancellation in the control group (Table 10), and mixed differences in loan decline rates 

between the two groups (Table 11). For an added sense of magnitude, 31.5 percent of all orders (560 of 1778) 

utilized a loan compared to 25 percent of all deliveries (299 of 1176). 

Table 10. Cancellation Rate by Treatment Arm 

Cancellation Rate 

(excluding loans declined) 
Total Treatment Control 

ID Poor 1 20% 16% 36% 

ID Poor 2 27% 23% 37% 

Non-poor 31% 30% 32% 

 

Table 11. Loan Decline Rates by Treatment Arm 

Loan Decline Rate (excluding 
customer cancellations) 

Treatment  Control 

ID Poor 1 20% 30% 

ID Poor 2 34% 26% 

Non-poor 29% 20% 

Overall 30% 22% 
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6.2 Regression Analysis 
While the descriptive statistics above show a large difference in uptake of latrines between the treatment and 

control, the research ultimately relies on rigorous quantitative methods to better estimate the impact of subsidies. 

As mentioned in Section 5, the evaluation relies on a single difference model that accounts for a number of 

potentially confounding factors. Additionally, the randomization of treatment assignment across villages also 

substantially increases the confidence that the estimations gleaned are an accurate representation of the true 

effect of the subsidy.  

The following results are restricted to Model 3. Taking into account the explanatory variables included, Model 3 is 

the most conservative of the three estimations and is more likely to accurately account for the conditions found in 

the pilot. 

6.2.1 Latrine Unit Sales 
The findings of the regression analysis show that there were statistically significant differences in the number of 

latrines ordered and delivered. On average, the treatment subsidy was found to increase latrine orders for all 

households in the treatment arm by approximately 5.5 latrine orders per village compared to control villages. Given 

that during the pilot the average number of orders made per village in the control group was approximately 8.3 

latrines, this this would suggest that the treatment would effectively increase the number of latrines orders taken by 

66 percent. Tables 12 and 13 provide regression outputs for these two outcomes.  
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Table 12. Outcome: Latrine Orders (village level)  

 
Non-poor ID Poor 1 ID Poor 2 All HHs 

          

Treatment 0.659 2.235*** 2.624*** 5.518*** 

 
(1.197) (0.484) (0.536) (1.712) 

Total households 0.00636 0.00553** 0.00431** 0.0162** 

 
(0.00474) (0.00232) (0.00192) (0.00686) 

“Valid” latrine customers 41.99*** 3.010 7.754*** 52.75*** 

 
(7.111) (2.791) (2.632) (9.936) 

Village ID Poor 1 and 2  -13.96* 9.109*** 5.689* 0.843 

 
(7.535) (3.439) (2.939) (10.54) 

District fixed effects 
    

District: Lvea Aem -1.747 0.849 0.378 -0.519 

 
(2.450) (1.037) (1.398) (3.829) 

District: Mukh Kampul 3.194* -0.0728 0.769 3.890 

 
(1.889) (0.578) (0.810) (2.560) 

Prior subsidies 2.107* -0.0687 -0.327 1.712 

 
(1.138) (0.454) (0.459) (1.566) 

Prior free latrine 2.598 -0.161 -0.421 2.017 

 
(2.088) (0.478) (0.504) (2.645) 

Prior negative latrine experience -1.835 -0.898* -0.848 -3.581* 

 
(1.432) (0.472) (0.587) (1.931) 

Month of sale  -0.0295 -0.0907 0.0746 -0.0455 

 
(0.373) (0.145) (0.230) (0.545) 

ST fixed effects (See Appendix) 
    

Constant -5.212* -5.068*** -4.052*** -14.33*** 

 
(2.730) (1.690) (1.259) (4.113) 

Observations 150 150 150 150 

R-squared 0.540 0.368 0.419 0.538 

Robust standard errors in parentheses 
    

*** p<0.01, ** p<0.05, * p<0.1 
    

 

Disaggregating the data, however, shows that this effect is primarily driven by increased orders among both ID 
Poor 1 and ID Poor 2 households. There appears to be no statistically significant difference between rates of sales 
orders between non-poor households in the treatment and control.  
 
A similar set of findings is observed when looking at rates of deliveries (Table 13). On average, the treatment 
subsidy was found to increase latrine deliveries across all households in the treatment arm by approximately 4.2 
deliveries per village compared to control villages. Therefore, the Smart Subsidy program, on average, increases 
the number of delivered latrines to ID Poor households compared to the treatment group but does not have a 
statistically significant impact on the number of deliveries to non-poor households. 
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Table 13. Outcome: Latrine Deliveries (village level) 

 
Non-poor ID Poor 1 ID Poor 2 All HHs 

          

Treatment 0.116 2.094*** 1.989*** 4.199*** 

 
(0.857) (0.423) (0.391) (1.275) 

Total households 0.00347 0.00414** 0.00243* 0.0100** 

 
(0.00339) (0.00192) (0.00135) (0.00504) 

“Valid” latrine customers 24.14*** 1.770 4.998*** 30.90*** 

 
(4.998) (2.354) (1.864) (7.225) 

Village ID Poor 1 and 2  -10.13* 6.994** 4.815** 1.678 

 
(5.566) (3.205) (2.110) (8.403) 

District fixed effects 
    

District: Lvea Aem -1.431 0.705 1.094 0.369 

 
(1.559) (0.899) (0.964) (2.572) 

District: Mukh Kampul 2.931** -0.0754 1.161* 4.016* 

 
(1.415) (0.535) (0.680) (2.042) 

Prior subsidies 1.671** 0.0423 0.183 1.896 

 
(0.802) (0.404) (0.336) (1.163) 

Prior free latrine 2.360 -0.151 -0.242 1.967 

 
(1.475) (0.440) (0.364) (1.916) 

Prior negative latrine experience -0.834 -0.718* -0.532 -2.084 

 
(0.994) (0.426) (0.386) (1.395) 

Month of sale  -0.150 -0.0704 0.0138 -0.206 

 
(0.255) (0.124) (0.144) (0.371) 

ST fixed effects (See Appendix) 
    

Constant -3.375 -4.331*** -3.479*** -11.18*** 

 
(2.148) (1.441) (1.042) (3.515) 

Observations 150 150 150 150 

R-squared 0.509 0.359 0.434 0.510 

Robust standard errors in parentheses 
   

*** p<0.01, ** p<0.05, * p<0.1 
    

 

In addition to treatment effects, the full regression model demonstrates that the inclusion of several control 

variables are likely warranted, given their statistical significance. As expected, it appears that the size of 

communities as well as the relative sizes of subgroups affects the estimated number of latrines ordered and 

delivered. It also appears that there is a larger willingness to order latrines among non-poor households in Muhk 

Kampul. Among prior latrine program and subsidy activity, it appears that past negative experiences are 

associated with reduced orders and deliveries, although the estimate is only significant among the ID Poor 1 

subgroup. Analysis of ST fixed effects show some indication that approximately three STs consistently 

outperformed others in terms of generating orders and deliveries. Taken together, these notes further reinforce 

their inclusion as control variables and strengthens the validity of the treatment effects measured. 

6.2.2 Latrine Coverage Rates 
Changes in the rate of coverage are primarily measured through two approaches. The first approach—uptake rate 

among “valid” customers—is the ratio of the number of delivered latrines per village to the total number of “valid” 

latrine customers in that village, with “valid” customers defined as households without access to a latrine and the 
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available land to build one. The second approach is to measure total latrine coverage change, or the ratio of the 

number of delivered latrines per village to the total number of households within that village.  

In both cases, ID Poor subgroups are also analyzed by restricting the sample to households within the specific 

subgroup. For example, in order to measure changes in total coverage within ID Poor 1 households, the analysis 

looks at the ratio of deliveries to ID Poor 1 households to the total number of ID Poor 1 households in a given 

village. However, since the research relies on sales data to measure changes in coverage instead of employing a 

second census, the delivery of latrines in a village effectively represents a measure of the change in latrine 

coverage of a village since the baseline survey. 

UPTAKE RATE AMONG “VALID” CUSTOMERS 

Within the two approaches, statistically significant estimates were observed for ID Poor households specifically, 

and across villages as a whole, but not for non-poor households. Non-poor households in the treatment did not 

show statistically measurable changes compared to the control group when analyzing the ratio of deliveries to the 

total number of “valid” customers in a village. This is unsurprising given the results observed in unit sales in the 

previous analysis above. According to the figures in Table 14, treatment group villages saw, on average, an 

increase in uptake among ID Poor 1 households of 16.9 percentage points. Similarly, uptake rates among ID Poor 

2 households increased by 14.7 percentage points compared to the control group. Among all “valid” customers, 

the research found an increase in uptake rates of 14.3 percentage points on average per village. 

Table 14. Outcome: Uptake Rate Among “Valid” Customers 

VARIABLES Non-poor ID Poor 1 ID Poor 2 All HHs 

          

Treatment -0.00159 0.169*** 0.147*** 0.143** 

 
(0.0403) (0.0586) (0.0499) (0.0621) 

Total households -0.000189* -8.89e-05 -0.000190 -0.000264 

 
(0.000104) (0.000207) (0.000143) (0.000262) 

“Valid” latrine customers -0.178 -0.146 -0.212 -0.478** 

 
(0.126) (0.197) (0.178) (0.239) 

Village ID Poor 1 and 2  -0.140 0.271 0.240 0.449 

 
(0.209) (0.660) (0.281) (0.651) 

District fixed effects 
    

District: Lvea Aem -0.00531 0.0377 0.0976 -0.0527 

 
(0.0417) (0.0930) (0.0963) (0.0790) 

District: Mukh Kampul 0.0657 -0.0907 0.111 -0.00355 

 
(0.0579) (0.0983) (0.102) (0.0788) 

Prior subsidies 0.0475 0.111* -0.0427 0.124* 

 
(0.0319) (0.0623) (0.0578) (0.0654) 

Prior free latrine 0.0828 0.0218 -0.0410 -0.00563 

 
(0.0759) (0.0689) (0.0425) (0.0715) 

Prior negative latrine experience -0.0841** -0.0914* -0.0245 -0.119** 

 
(0.0372) (0.0547) (0.0398) (0.0516) 

Month of sale  -0.0199** -0.0210 -0.0185 -0.0128 

 
(0.00780) (0.0201) (0.0165) (0.0147) 

ST fixed effects (See Appendix) 
    

Constant 0.283*** 0.0838 0.0841 0.216 

 
(0.0957) (0.274) (0.115) (0.242) 

Observations 143 140 142 150 
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R-squared 0.232 0.206 0.290 0.181 

Robust standard errors in parentheses 
   

*** p<0.01, ** p<0.05, * p<0.1 
    

 

Apart from treatment effects, the full regression model estimating changes in uptake does not show much in the 

way of other potential trends. It appears that changes in uptake are not necessarily proportionate to village size or 

distribution of ID Poor status. However, reported instances of past negative experiences with latrine programs is 

likely to reduce uptake for individuals without access to a latrine. Unlike the previous two models, there did not 

appear to be differences in ST effectiveness in increasing uptake among specific subgroups, or across the two 

treatment arms. 

TOTAL LATRINE COVERAGE CHANGE 

Changes in total coverage rates follow a similar pattern to changes in uptake rate. ID Poor 1 treatment villages 

saw an average marginal increase in total coverage rate of 6.5 percentage points compared to the control, while ID 

Poor 2 treatment villages saw a 4.13 percentage point increase compared to control. Across all villages, the 

analysis estimated an average increase of less than 1 percentage point in total coverage rates per village in the 

treatment arm compared to the control arm. The relatively low magnitude of change across all households is likely 

driven by the relative size of non-poor sales compared to ID Poor sales. As in earlier models, no significant change 

was observed in non-poor households. A summary of these estimates can be found in the table below (Table 15).  

Table 15. Outcome: Total Coverage Rate 

 
Non-poor ID Poor 1 ID Poor 2 All HHs 

          

Treatment -0.00202 0.0650*** 0.0413*** 0.00759** 

 
(0.00344) (0.0132) (0.00928) (0.00365) 

Total households -3.44e-05** -1.71e-05 -3.13e-05 -2.95e-05** 

 
(1.38e-05) (3.93e-05) (3.05e-05) (1.31e-05) 

“Valid” latrine customers 0.0806*** 0.113** 0.121*** 0.0805*** 

 
(0.0184) (0.0569) (0.0398) (0.0192) 

Village ID Poor 1 and 2  -0.0215 -0.0648 -0.00524 -0.00165 

 
(0.0258) (0.0941) (0.0578) (0.0266) 

District fixed effects 
    

District: Lvea Aem -0.00142 0.0117 0.00936 0.00426 

 
(0.00660) (0.0361) (0.0229) (0.00696) 

District: Mukh Kampul 0.0112** -0.00165 0.0247 0.0132** 

 
(0.00545) (0.0218) (0.0152) (0.00577) 

Prior subsidies 0.00620* 0.00207 0.00252 0.00650* 

 
(0.00328) (0.0125) (0.00978) (0.00353) 

Prior free latrine 0.0144* -0.000336 -0.00381 0.00906 

 
(0.00752) (0.0128) (0.0111) (0.00569) 

Prior negative latrine experience -0.00619 -0.0234* -0.0120 -0.00859** 

 
(0.00406) (0.0129) (0.0115) (0.00394) 

Month of sale  -0.00170* 0.00219 -0.00102 -0.00163 

 
(0.000960) (0.00583) (0.00415) (0.00117) 

ST fixed effects (See Appendix) 
    

Constant 0.00896 -0.0184 -0.00631 0.000920 

 
(0.00890) (0.0349) (0.0213) (0.0102) 
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Observations 147 148 149 150 

R-squared 0.463 0.319 0.343 0.462 

Robust standard errors in parentheses 
   

*** p<0.01, ** p<0.05, * p<0.1 
    

 

6.2.3 Interaction Models 
By utilizing interaction models, the analysis is able to explore the ways in which the treatment is affected by other 

variables measured in the study. In the case of the Smart Subsidy analysis, Models 4 and 5 estimate how the 

treatment villages were impacted by baseline latrine coverage rates and the percent of ID Poor households in a 

community. Ultimately, this allows the research to understand whether the pilot subsidy had any additional or 

reduced impact on areas due to baseline latrine coverage rates and the share of ID Poor households in a given 

village. Tables summarizing the interaction outputs of the regression analysis for both models can be found in the 

Appendix.  

BASELINE LATRINE COVERAGE 

There is some evidence that sales to non-poor households in subsidized areas were affected by the interaction of 

effects between the subsidy and the share of “valid” customers in a village. The estimates suggest that there is a 

potential negative effect of latrine take-up among non-poor and this effect is contingent on the baseline coverage 

rates in a village, such that lower coverage rates tended to result in lower take-up among the non-poor. The 

research cannot ascertain if this is an artifact of ST behavior or reflection of market conditions. The effect, 

however, is overridden by positive increases in take up among ID Poor households and does not affect direct 

comparison of non-poor households between treatment and control, suggesting that while the effect may be 

statistically significant, is not large enough to be meaningful.  

ID POOR PRESENCE  

There is slight evidence that the share of ID Poor households in a community affected sales and coverage rates 

for different groups in the study. This finding applies only to ID Poor 1 households—an increased share of total ID 

Poor in a given community seems to increase the number of orders, deliveries, and uptake rates of latrines among 

ID Poor 1 households. This intuitively makes sense, as an increased number of potential customers should 

increase the rates of estimated sales to that group.  

It should be noted, however, that the same effect was not generally found among ID Poor 2 households. It is 

unclear as to why this would be the case, as one would expect larger proportions of ID Poor 2 households to result 

in increased latrine purchases. It may be that the reduced subsidy level is less effective at attracting customers 

along the entire ID Poor 2 spectrum and appeals primarily to those most likely to pay within the income bracket. 

Hence, expanding the potential customer base does not necessarily correspond to an increase in sales. No 

significant effects were found among non-poor, ID Poor 2, or aggregate households across sales and coverage 

rates.  

6.3 Robustness Checks 
To account for potential challenges and limitations of the pilot and evaluation design, additional analysis was 

conducted to reinforce the validity of results found. In one such case, the knowledge of subsidies being offered to 

others may have reduced willingness to buy among households in control groups. This may have manifested in 

two ways.  

In the first, control group households that were aware of subsidies in nearby treatment villages may have cancelled 

their latrine order after completing an initial sale. Figure 7 below shows that the study does observe different rates 

of cancellation by ID Poor groups. To address this, additional estimations were done substituting cancellation rates 

found in the treatment group on sales orders (pre-cancellation) for those made in the control group. Despite this, 

results showing statistically significant effects were found along all outcomes.  
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Figure 7. Cancellation Rates by ID Poor Group 

 

 

Figure 8. Cancellation Rates by Payment Type 
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Figure 9. Loan Decline Rates by ID Poor Status 

 

The second way spillovers may have affected the outcome is that prior knowledge of subsidies occurring in 

already served communities may have caused sales to be reduced in control communities approached towards 

the end of the pilot timeline. The analysis addresses this by controlling for the month of sale—villages that were 

approached later in the sales process would have been most affected since there was more time for information to 

circulate about pilot program activity. By accounting for when a sale took place, the models factor in the potential 

effects of sales when little general information was present (outset of the program) versus the end of the program 

where we can assume more villages knew about the subsidy. Although the models take this into account, data 

collected within the Household Attitudes survey showed that only 14 percent of households approached within the 

control group knew of any discounts or subsidies being offered on latrines, even those outside of the pilot subsidy 

program. This reduces the likelihood that spillover played a significant role in undermining the findings of the study. 

7.0 COST-EFFECTIVENESS ANALYSIS 
A separate cost-effectiveness analysis was done to understand the relative costs and outputs when comparing the 

treatment and control arms of the pilot. The analysis generally looks at the cost-effectiveness ratio (CER)—

calculated per latrine sold—for each arm of the pilot as well as for scaled-up, nationwide versions of the treatment 

and control arms. This additional component was included because the analysis also sought to estimate the cost-

effectiveness of implementing the pilot program-wide. This report, however, only summarizes the findings for the 

pilot; additional information can be found in the full cost-effectiveness analysis. 

 

The CER only reflects iDE costs and does not consider the total economic value of the latrines. The ratio takes the 

form below and is calculated separately for each of the arms. 

 

𝐶𝐸𝑅 =  
𝑇𝑜𝑡𝑎𝑙 𝐹𝑖𝑥𝑒𝑑 𝐶𝑜𝑠𝑡𝑠 + (𝑀𝑎𝑟𝑔𝑖𝑛𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 ∗ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐿𝑎𝑡𝑟𝑖𝑛𝑒𝑠 𝑆𝑜𝑙𝑑)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐿𝑎𝑡𝑟𝑖𝑛𝑒𝑠 𝑆𝑜𝑙𝑑
 

 

When applying the CER to the pilot, the number of latrines sold comes from Salesforce data collected throughout 

the program. The results for subsidized and unsubsidized communities are calculated separately: treatment 

represents the CER for the latrine pilot arm that offered subsidies; control represents the group that did not receive 

subsidies; and Full Pilot represents the combined cost-effectiveness of both arms.  
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Costs are divided into two primary categories, fixed and marginal. Fixed costs represent the operational, 

administrative, and staff costs required to implement the program over ten months. Given that the two arms were 

implemented concurrently, the analysis is unable to directly attribute exact fixed costs to one arm or the other. 

Instead, it makes the assumption that effort from fixed costs were distributed equally between the treatment and 

control groups. Marginal costs are comprised of the added cost of selling a single latrine. In the case of the 

treatment group, the marginal cost includes commission paid to the ST, the average subsidy value paid out, and 

the average cost to process a loan across the pilot. Marginal costs for the control group consist solely of ST 

commissions and average loan-processing amounts. 

 

Using this criteria, the CER is calculated across the two groups. Despite having a marginal cost of almost $10 

dollars more than the control group, the substantial difference in final sales of latrines results in a lower CER for 

the treatment group. As shown in Table 16 below, the treatment effectively sold 755 latrines at an average cost of 

$153.30 per latrine compared to the control group which sold 421 latrines at an average cost of $254.06 per 

latrine.  

 

 

Table 16. Cost Effectiveness Analysis: Pilot 

 
Treatment Control Full Pilot 

Deliveries 755 421 1,176 

Costs per Latrine (fixed) $139.30 $249.81 $178.86 

Costs per Latrine (marginal) $14.00 $4.25 $10.51 

Cost per Latrine, or CER                     
(Fixed Costs + (Marginal 
Costs*Latrines Sold))/ Latrines Sold 

$153.30 $254.06 $189.37 

 

As with the pilot, fixed costs, marginal costs, and sales output are used to estimate costs per latrine within a 

scaled-up scenario. Scaled Treatment and Scaled Control, assume countrywide implementation across 4,971 

villages. To model simulated sales, figures taken from the pilot are used to account for the increased market size. 

As it is unlikely that the financing component will be scaled, lower and upper bounds have been created. Lower 

bound estimates assume that all financed sales would not have resulted in final sales without financing options. 

Upper bound estimates, on the other hand, assume that all financed sales would have been completed through 

cash transactions if financing options did not exist.  

Additionally, drop off rates are adjusted to account for the different sales figures present for each scenario within 

the pilot. In the calculations below, both the lower and upper bounds of a simulated, scaled treatment (subsidized) 

program are projected to achieve a lower cost-per-latrine ratio compared to a scaled, non-subsidized control 

model. Similar to the pilot, this is due to higher projected levels of take-up among potential beneficiaries. Table 7 

below summarizes these costs and compares the lower and upper bounds of the two models. 
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Table 17. Cost-Effectiveness Calculations: Simulated Scale Up 

 Scaled Treatment Scaled Control 

 
Lower Bound Upper Bound Lower Bound Upper Bound 

Projected Deliveries 67,308 82,900 28,988 46,226 

Costs per Latrine (fixed) $26.67 $21.65 $61.93 $38.83 

Costs per Latrine (marginal) $13.75 $13.75 $4.00 $4.00 

Cost per Latrine or CER  

(Fixed Costs + (Marginal 

Costs*Latrines Sold)) / Latrines Sold 

$40.42 $35.40 $65.93 $42.83 

 

This analysis, combined with the RCT, shows that in a direct comparison of sanitation coverage outcomes, the 

latrine subsidy pilot is able to increase sanitation coverage more efficiently than unsubsidized efforts when 

targeting ID Poor households and is able to do so without adversely affecting the sales to non-subsidized 

customers. Given that the results are based on the assumption that the administrative costs are nearly equal 

between the two approaches, it is important to note that the results of the CEA are sensitive to a 20 percentage 

point difference. That is, the results are no longer valid if assuming a 60 to 40 percent split in fixed costs in favor of 

the treatment group. A full version of the Cost Effectiveness Analysis can be found in the Appendix of this report. 

8.0 CONCLUSION 
iDE’s Smart Subsidy pilot study seeks to add to the literature on the effectiveness of subsidies from a market-

based perspective as well as from a broader sanitation-promotion perspective. Given the well-documented 

benefits to increased sanitation in developing rural communities, the goal of ensuring that subsidies are effectively 

increasing uptake across all communities is important when considering approaches to increasing sanitation 

coverage at scale. At the same time, an understanding of the potential for such mechanisms to be 

counterproductive to larger sector goals should also be examined and taken into consideration. The research 

conducted on the pilot study seeks to explore this through its primary research question: 

WHAT WAS THE IMPACT OF THE SMART SUBSIDIES ON SALES TO EACH OF THE ID POOR CATEGORIES, 

AND WHAT WAS THE IMPACT ON TOTAL SALES? 

 

For both ID Poor groups, the Smart Subsidy was found to have increased the number of orders and deliveries of 

latrines as well as the overall latrine uptake and coverage rate across the villages in the pilot. When controlling for 

a host of demographic and sales-related variables such as the prevalence of poverty, baseline latrine coverage 

rates, the month of the sales visit, and the ST present in each village, the analysis estimates that the subsidy 

resulted in approximately two additional latrines sold per ID Poor group. The subsidy resulted in similar increases 

in terms of uptake rates and total coverage rates in the pilot as well. Among ID Poor 1 households, the latrine 

uptake rate increased 17 percentage points per village in the treatment group when compared to the control group. 

In the terms of the total coverage rate of ID Poor 1 households, treatment villages saw an average increase of 6.5 

percentage points per village compared to control villages. Meanwhile, the ID Poor 2 latrine uptake rate increased 
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14 percentage points, and the total coverage rates of ID Poor 2 households increased 4 percentage points in 

treatment villages compared to the control group.   

Across all households, the subsidy group generated four additional latrines sales per village. Considering that the 

control group, on average, sold approximately five latrines per village, the marginal increase of four amounts to an 

80 percent increase in deliveries. Across 166 villages, this would result in an additional 664 latrines delivered. This 

corresponds to an uptake rate increase of 14 percentage points across all potential customers and a less than 1 

percentage point increase in the total sanitation coverage rates across all households in the pilot. Robustness 

checks that simulated equal cancellations rates were also taken into consideration to address concerns that 

knowledge of subsidies between communities was resulting in a spillover effect that would depress latrine uptake 

in the control group. The results of this check, along with evidence from follow-up surveys showing low awareness 

of the subsidy among control group households, reinforce the validity of the findings.  

These results, however, did not apply to non-poor households in the pilot. The study showed that the subsidy had 

no impact on the level of sales and changes in uptake and coverage across non-poor households. By the end of 

the pilot, the difference in sales between arms was fairly small—final latrine sales to non-poor households reached 

356 and 344 for treatment and control, respectively. This suggests that the presence of the subsidy had no 

measureable impact on latrine sales to households not eligible to receive the subsidy. This aspect of the analysis 

supports the notion that the presence of targeted subsidies—which results in increases in sales to poor 

households—is not likely to come at the cost of reduced sales levels to non-poor households. 

While the estimates did not show a direct overall impact of the subsidy on non-poor households, there was 

evidence that among villages that received the subsidy, the percent of “valid” customers—people without latrine 

access but potential to build a latrine—did have an impact on non-poor households’ sales. In thinking of the 

percent of “valid” customers as an inverse of baseline coverage rates, the estimates showed that in communities 

where latrine ownership is generally low, the presence of a subsidy was associated with lower sales among non-

poor households.  

While one interpretation may be that the presence of subsidies can reduce uptake among non-poor households in 

areas with low sanitation coverage, there may also be nuances in program implementation that drive this result. 

One such possibility is that STs as a whole may be less motivated to complete sales in subsidized areas to non-

poor households when there is a larger potential customer base to choose from. This is unlikely, however, given 

that non-poor households generally make up a larger portion of the potential market share and (in most 

circumstances) are still more willing to purchase latrines than their ID Poor neighbors. That said, the issue reflects 

a challenge identified earlier in the report: to a certain extent, the research is not testing just the difference 

between pricing in treatment and control, but also an ST’s ability to complete a sale in treatment and control.  

Even though the presence of subsidies may negatively affect STs’ motivation or effort in completing sales to non-

poor households, the fact remains that subsidies are effective in increasing sales and improving coverage rates 

among poorer households. Taken together with the cost-effectiveness study, these results show that despite the 

increased marginal costs required to administer the subsidy, the increased sales to ID Poor households also make 

subsidies more cost-effective in increasing sanitation coverage in the pilot area.  
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9.0 APPENDIX 
 

 

Table 18. Latrine Orders (ST Fixed Effects) 

 
Non-
poor 

ID Poor 1 ID Poor 2 All HHs 

          

ST fixed effects 
    

stcode_1 -0.735 -1.417 -1.948 -4.100 

 
(5.573) (1.482) (1.982) (7.768) 

stcode_2 4.601* -0.146 1.442 5.898 

 
(2.450) (1.133) (1.511) (4.063) 

stcode_3 3.597 1.932* 0.911 6.440* 

 
(2.755) (1.113) (1.536) (3.708) 

stcode_4 -2.329 2.688* 1.564 1.923 

 
(2.335) (1.506) (1.287) (4.085) 

stcode_5 4.052** 1.992 0.742 6.786** 

 
(1.710) (1.460) (0.841) (2.617) 

stcode_6 2.924* 1.410 0.771 5.105** 

 
(1.584) (1.425) (0.797) (2.509) 

stcode_7 -0.265 -0.00809 -0.125 -0.398 

 
(4.016) (0.815) (1.345) (4.251) 

stcode_8 0.616 -0.933 -2.030 -2.348 

 
(4.636) (1.536) (1.598) (6.252) 

stcode_9 0.0638 1.050 -0.572 0.542 

 
(2.283) (1.059) (0.760) (3.265) 

stcode_10 0.547 -0.269 1.150 1.428 

 
(2.143) (1.203) (1.684) (3.656) 

stcode_11 0.416 0.386 -0.361 0.442 

 
(2.299) (0.868) (0.772) (3.092) 

stcode_12 1.711 2.657 0.547 4.916 

 
(2.185) (1.786) (0.873) (3.041) 

stcode_13 3.934 2.316*** 1.805 8.055** 

 
(2.746) (0.852) (1.133) (3.692) 

stcode_14 4.317** 1.383* 0.854 6.554*** 

 
(1.654) (0.743) (0.750) (2.091) 

stcode_15 -0.0826 0.716 2.092* 2.726 

 
(2.181) (0.751) (1.260) (3.210) 

Constant -5.212* 
-

5.068*** 
-

4.052*** 
-

14.33*** 

 
(2.730) (1.690) (1.259) (4.113) 

Observations 150 150 150 150 

R-squared 0.540 0.368 0.419 0.538 

Robust standard errors in 
parentheses     

*** p<0.01, ** p<0.05, * p<0.1 
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Table 19. Latrine Deliveries (ST Fixed Effects) 

 
Non-
poor 

ID Poor 1 ID Poor 2 All HHs 

          

ST fixed effects 
    

stcode_1 1.156 -0.684 -1.234 -0.762 

 
(3.987) (1.308) (1.557) (5.727) 

stcode_2 2.922* 0.304 0.242 3.468 

 
(1.581) (0.958) (0.853) (2.701) 

stcode_3 2.664 1.676* 0.924 5.263** 

 
(1.630) (0.974) (0.753) (2.256) 

stcode_4 -0.721 1.621 1.295 2.194 

 
(2.297) (1.813) (1.035) (4.463) 

stcode_5 3.836*** 1.794 0.821 6.451*** 

 
(1.247) (1.172) (0.668) (2.119) 

stcode_6 2.069* 1.286 0.471 3.826* 

 
(1.183) (1.124) (0.623) (1.959) 

stcode_7 -0.0368 -0.242 -0.114 -0.393 

 
(3.533) (0.757) (1.080) (3.935) 

stcode_8 0.547 -0.106 -1.614 -1.173 

 
(3.317) (1.304) (1.279) (4.657) 

stcode_9 1.156 1.284 -0.0518 2.389 

 
(1.720) (0.990) (0.570) (2.593) 

stcode_10 1.116 -0.225 1.615 2.506 

 
(1.502) (0.915) (1.729) (2.704) 

stcode_11 -0.467 0.506 -0.365 -0.326 

 
(1.690) (0.832) (0.589) (2.454) 

stcode_12 2.405 2.277 0.944 5.625** 

 
(1.616) (1.460) (0.623) (2.420) 

stcode_13 2.823 2.372*** 1.738 6.933** 

 
(2.125) (0.828) (1.066) (3.244) 

stcode_14 3.890*** 1.319** 0.602 5.811*** 

 
(1.301) (0.600) (0.520) (1.634) 

stcode_15 1.007 0.395 2.012* 3.414 

 
(1.867) (0.727) (1.148) (2.921) 

Constant -3.375 
-

4.331*** 
-

3.479*** 
-

11.18*** 

 
(2.148) (1.441) (1.042) (3.515) 

Observations 150 150 150 150 

R-squared 0.509 0.359 0.434 0.510 

Robust standard errors in parentheses 
   

*** p<0.01, ** p<0.05, * p<0.1 
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Table 20. Uptake Rate Among “Valid” Customers: ST Fixed Effects 

 
Non-poor ID Poor 1 ID Poor 2 All HHs 

          

ST fixed effects 
    

stcode_1 0.0795 0.0221 0.0141 0.0706 

 
(0.0614) (0.131) (0.0853) (0.106) 

stcode_2 0.0672 0.0154 -0.0261 0.0538 

 
(0.0734) (0.0793) (0.0586) (0.0556) 

stcode_3 0.119 0.0540 0.224* 0.0443 

 
(0.0788) (0.0975) (0.121) (0.0953) 

stcode_4 -0.0373 -0.0317 0.0836 -0.105 

 
(0.0615) (0.110) (0.150) (0.115) 

stcode_5 0.00644 0.127 0.124** 0.0565 

 
(0.0459) (0.104) (0.0618) (0.113) 

stcode_6 -0.0333 -0.0186 -0.0332 -0.0640 

 
(0.0398) (0.0717) (0.0600) (0.0685) 

stcode_7 -0.0884 -0.0349 -0.0305 -0.0293 

 
(0.0810) (0.0869) (0.0720) (0.0900) 

stcode_8 -0.00883 -0.0257 -0.00952 0.0290 

 
(0.0630) (0.101) (0.0971) (0.0796) 

stcode_9 0.0783 0.0350 0.0761 -0.00595 

 
(0.119) (0.119) (0.107) (0.0952) 

stcode_10 0.0236 0.183 0.168 0.0763 

 
(0.0736) (0.153) (0.132) (0.0598) 

stcode_11 -0.0651 0.0432 -0.128 0.0239 

 
(0.0696) (0.154) (0.0906) (0.170) 

stcode_12 0.0851 0.0878 0.287** 0.0224 

 
(0.0734) (0.124) (0.112) (0.129) 

stcode_13 -0.0265 0.0355 0.373 0.0151 

 
(0.149) (0.0984) (0.247) (0.0936) 

stcode_14 0.0844* 0.0142 0.0623 0.0355 

 
(0.0448) (0.0562) (0.0574) (0.0469) 

stcode_15 0.119 0.113 0.00204 -0.0951 

 
(0.108) (0.120) (0.0704) (0.110) 

Constant 0.283*** 0.0838 0.0841 0.216 

 
(0.0957) (0.274) (0.115) (0.242) 

Observations 143 140 142 150 

R-squared 0.232 0.206 0.290 0.181 

Robust standard errors in parentheses 
   

*** p<0.01, ** p<0.05, * p<0.1 
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Table 21. Total Coverage Rate: ST Fixed Effects 

 
Non-poor ID Poor 1 ID Poor 2 All HHs 

          

ST fixed effects 
    

stcode_1 0.0236 -0.00625 -0.0104 0.0118 

 
(0.0240) (0.0537) (0.0368) (0.0188) 

stcode_2 0.0106 0.00938 -0.00302 0.00677 

 
(0.00732) (0.0317) (0.0155) (0.00684) 

stcode_3 0.0112** 0.00605 0.0170 0.0142** 

 
(0.00553) (0.0209) (0.0208) (0.00639) 

stcode_4 0.00531 0.0622 0.0518 0.0165 

 
(0.0101) (0.0421) (0.0532) (0.0182) 

stcode_5 0.0132*** 0.0272 0.0153 0.0155*** 

 
(0.00491) (0.0204) (0.0136) (0.00520) 

stcode_6 0.00210 0.00565 -0.000355 0.00357 

 
(0.00433) (0.0210) (0.0149) (0.00459) 

stcode_7 -0.00725 -0.0198 -0.0133 -0.00781 

 
(0.0104) (0.0287) (0.0248) (0.00933) 

stcode_8 0.0178 0.00145 -0.0262 0.00136 

 
(0.0251) (0.0385) (0.0264) (0.0144) 

stcode_9 0.00248 0.0202 0.00601 0.00509 

 
(0.00608) (0.0245) (0.0149) (0.00713) 

stcode_10 0.00590 0.0469 0.0639 0.0100* 

 
(0.00677) (0.0564) (0.0481) (0.00599) 

stcode_11 -0.00209 0.00971 -0.0228 -0.00399 

 
(0.00657) (0.0249) (0.0182) (0.00754) 

stcode_12 0.0128* 0.0183 0.0347* 0.0177** 

 
(0.00660) (0.0236) (0.0193) (0.00714) 

stcode_13 0.00776 0.0445* 0.0269 0.0111 

 
(0.00933) (0.0262) (0.0217) (0.00912) 

stcode_14 0.0123** 0.0229 0.0129 0.0138*** 

 
(0.00489) (0.0184) (0.0134) (0.00421) 

stcode_15 0.00611 0.0488* 0.0219 0.0111* 

 
(0.00706) (0.0250) (0.0179) (0.00649) 

Constant 0.00896 -0.0184 -0.00631 0.000920 

 
(0.00890) (0.0349) (0.0213) (0.0102) 

Observations 147 148 149 150 

R-squared 0.463 0.319 0.343 0.462 

Robust standard errors in parentheses 
   

*** p<0.01, ** p<0.05, * p<0.1 
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Table 22. All Orders: Baseline Coverage Interaction 

 Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment 5.703*** 1.441* 2.036** 9.180*** 

 (1.941) (0.813) (0.886) (2.869) 

Treatment * Valid Customer % 
(village) 

-28.38** 4.468 3.307 -20.60 

 (12.72) (4.766) (4.692) (18.59) 

Constant -8.074*** -4.617*** -3.719*** -16.41*** 

 (3.024) (1.716) (1.385) (4.430) 

Observations 150 150 150 150 

R-squared 0.577 0.374 0.423 0.548 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

 

Table 23. All Deliveries: Baseline Coverage Interaction 

 Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment 3.325** 1.189 1.436** 5.950*** 

 (1.444) (0.728) (0.660) (2.251) 

Treatment * Valid Customer % 
(village) 

-18.06* 5.095 3.110 -9.853 

 (9.128) (3.925) (3.664) (13.72) 

Constant -5.196** -3.817** -3.165*** -12.18*** 

 (2.360) (1.490) (1.126) (3.737) 

Observations 150 150 150 150 

R-squared 0.540 0.371 0.439 0.514 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     
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Table 24. Uptake Rate Among “Valid” Customers: Baseline Coverage Interaction 

 Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment 0.0209 0.178 0.123 0.297** 

 (0.0805) (0.121) (0.0947) (0.142) 

Treatment * Valid Customer % 
(village) 

-0.121 -0.0533 0.126 -0.864* 

 (0.259) (0.405) (0.315) (0.493) 

Constant 0.270** 0.0784 0.0981 0.129 

 (0.110) (0.299) (0.135) (0.236) 

Observations 143 140 142 150 

R-squared 0.234 0.206 0.291 0.207 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

 

Table 25. Total Coverage Rate: Baseline Coverage Interaction 

 Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment 0.0112* 0.0354* 0.0258* 0.0114* 

 (0.00662) (0.0210) (0.0147) (0.00652) 

Treatment * Valid Customer % 
(village) 

-0.0742** 0.167* 0.0866 -0.0215 

 (0.0369) (0.0976) (0.0742) (0.0361) 

Constant 0.00152 -0.00185 0.00252 -0.00125 

 (0.0101) (0.0364) (0.0220) (0.0110) 

Observations 147 148 149 150 

R-squared 0.497 0.337 0.352 0.465 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

 

  



 

Smart Subsidy Impact Evaluation  | CAUSAL DESIGN |  41 
 

 

Table 26. All Orders: ID Poor Interaction 

 
Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment 0.556 -0.164 2.626** 3.018 

 
(3.490) (1.263) (1.277) (4.406) 

Treatment * ID Poor % (Village) 0.508 11.85* -0.0114 12.34 

 
(15.13) (7.141) (5.810) (20.24) 

Constant -5.147 -3.556*** -4.054*** -12.76** 

 
(3.367) (1.308) (1.547) (4.896) 

Observations 150 150 150 150 

R-squared 0.540 0.384 0.419 0.539 

Robust standard errors in parentheses 
   

*** p<0.01, ** p<0.05, * p<0.1 
    

 

Table 27. All Deliveries: ID Poor Interaction 

  Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment -1.579 -0.646 1.263 -0.962 

 (2.612) (1.101) (0.901) (3.418) 

Treatment * ID Poor % (Village) 8.369 13.53** 3.585 25.49 

 (10.97) (6.280) (4.351) (15.88) 

Constant -2.307 -2.604** -3.021** -7.932** 

 (2.633) (1.132) (1.199) (3.989) 

Observations 150 150 150 150 

R-squared 0.512 0.388 0.436 0.520 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

 

Table 28. Uptake Rate Among “Valid” Customers (ID Poor Interaction) 

  Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment 0.0172 -0.265 -0.0690 -0.0808 

 (0.0899) (0.260) (0.124) (0.223) 

Treatment * ID Poor % (Village) -0.0939 2.111* 1.065* 1.105 

 (0.421) (1.230) (0.634) (1.087) 

Constant 0.272** 0.333 0.212 0.357** 

 (0.120) (0.307) (0.144) (0.166) 

Observations 143 140 142 150 

R-squared 0.233 0.267 0.308 0.197 

Robust standard errors in parentheses    
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*** p<0.01, ** p<0.05, * p<0.1     

 

Table 29. Total Coverage Rate (ID Poor Interaction) 

  Non-poor ID Poor 1 ID Poor 2 All HHs 

Treatment -0.00891 0.0669 0.0349 -0.00964 

 (0.00953) (0.0420) (0.0258) (0.00953) 

Treatment * ID Poor % (Village) 0.0336 -0.00920 0.0313 0.0851* 

 (0.0437) (0.179) (0.117) (0.0451) 

Constant 0.0130 -0.0195 -0.00229 0.0118 

 (0.0110) (0.0407) (0.0234) (0.0121) 

Observations 147 148 149 150 

R-squared 0.466 0.319 0.344 0.478 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

 


