PROJECT CONTEXT
Lack of access to proper infrastructure in the water, sanitation and hygiene sector (WASH) is one of the most significant
crosscutting problems worldwide. More than one billion people do not have access to clean and improved water sources,
leading to 2 million deaths from diarrheal disease each year. In
the past, household water treatment and safe storage (HWTS)
interventions have been effective at increasing water quality
and decreasing rates of waterborne disease at a low cost.
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SPATIAL PATTERNS IN A RANDOMIZED CONTROL TRIAL

SPATIAL STATISTICS RESULTS
The initial cluster analysis shows significant spatial autocorrelation in the data (fig 4). Dark red points represent high purchases surrounded by high purchases, and dark blue points
represent low surrounded by low. The majority of dark blue
points are located in the northern portion of the region, concentrating around Chansolme, while the red ones are further
down on the map, closer to Jolivert or Raymond.

Starting in 2002, Deep Springs Int’l, an NGO based in Jolivert
in northern Haiti, has provided chlorine and buckets
for clean water storage to surrounding households (HH). However, most households typically buy less than 1 bottle
of chlorine every 3 months, which is
insufficient to treat drinking water for that
period. As a result, a Tufts research team
designed a randomized control trial to
incentivize HH to make repeat purchases.
HH are placed in 1 of 6 reward groups, and
each is offered a different bucket price. They
are eligible to purchase at this price if they
attend a community meeting and purchase at
least 3 bottles of chlorine (each bottle = 5 mezi). Researchers
hypothesize that HH offered a lower bucket price are more
likely to buy more chlorine.

Figure 4: Spatial Autocorrelation of Mezis

The Moran’s I results (fig 5) confirm the likelihood of this pattern: given a z-score of 14, there is a <1% likelihood that this
clustered pattern could be the result of random chance.

Figure 3: Map of HH locations by # of mezis purchased

METHODS
The localities that correspond with each HH were individually geocoded using a variety of
resources, including batchgeo, OpenStreetMap, Google Earth, and commune maps from l’Institut Haitien de Statistique et d’Informatique (IHSI).
Figure 1: Location of Jolivert catchment area

RESEARCH QUESTION & DATA
This analysis will assess whether there is an underlying spatial
relationship in chlorine purchases between HH. There are likely
other independent variables contributing to chlorine purchases
aside from these price incentives, such as a HH’s disposable
income or education level. However, because this data is
scarce for northern communal groups, a spatial analysis could
serve a similar function as a fixed effects model to identify the
impact of these other factors.

First, a cluster and outlier analysis was conducted on mezi values for each HH. The results of
this were confirmed using a univariate Moran’s I. Following this, an initial regression without a
spatial component was conducted to validate the relevance of the independent variables. The
important independent variables here were the discrete variable for the bucket price, as well
as the binary variable for whether or not a HH attended a community meeting. This attendance
variable is important, as without the community meeting a HH would not have learned about
the bucket incentives and their price group, which would make any relationship between price
group and quantity purchased entirely random.
A new independent variable was created for spatially lagged Mezi values and added to a new
simple OLS regression model (equation 1). This model was confirmed to be the most accurate
using a Lagrange Multiplier test.

Equation 1: OLS model with lagged mezis

DISCUSSION & LIMITATIONS

Figure 2: Number of Mezi’s purchased by HHs

The data used in this model is a sample of the results of the
RCT from the 3rd quarter of 2015 containing 2421 HH from
102 localities. Variables of interest include a value indicating
whether or not a HH attended a community meeting (=0 or
=1) and the number of mezis purchased.

This analysis was primarily limited by the fact that there were very few independent variables
in the OLS regression model. Even after adding in the lagged mezi value, the variables only
accounted for 12% of HH’s purchasing patterns. While the lagged variable did indicate that this
model had significant autocorrelation, this variable is very difficult to explain or to attribute to
anything. This model would be much more informative with a more detailed understanding of
the demand curve for these chlorine products. This would likely help identify whether the spatial
effect is due to other independent variables such as those previously discussed (education level,
disposable income) or if the spatial pattern is occurring because of an underlying trend between
HH purchasing similar amounts of chlorine to their neighbors.

Figure 5: HH with clustered mezi purchases

SPATIAL REGRESSION RESULTS

Figure 6: OLS regression results

The scatter plot in figure 7 shows the relationship between mezis and their lagged
values. The slope of 0.065 is weak but statistically significant. The results of the OLS
regression (figure 6) shows the impact of
each independent variable on the number of purchases by each HH. The negative correlation between price and mezis
is weak but statistically significant. The
lagged variable has a positive and statistically significant relationship with mezis,
indicating that as the number of purchases
in a lagged location increase by 1, the
purchases in the current location will also
increase by approximately 0.9. Together,
these independent variables explain nearly
12% of the mezi purchases based on the
R-square value.

Figure 7: Scatter plot of mezi on their lagged values

