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AbstractAbstractAbstractAbstract    

    

Regular use of effective health-products such as insecticide-treated mosquito nets 

(ITN) by a household benefits its neighbors by (a) reducing chances of infection and 

(b) raising awareness about product-effectiveness, thereby increasing product-use. 

Due to their potential social benefits and high purchase price, causing free-riding 

and sub-optimal private procurement, such products may be subsidized in 

developing countries through means-testing. Owing to associated spillover effects, 

cost-benefit analysis of such subsidies requires modelling behavioral responses of 

both the subsidized household and its neighbors. Using experimental data from 

Kenya where subsidies were randomized, coupled with GPS-based location 

information, we show how to estimate aggregate ITN use resulting from means-

tested subsidies in the presence of such spatial spillovers. Accounting for spillovers 

introduces infinite-dimensional estimated regressors corresponding to continuously 

distributed location coordinates and makes the inference problem novel. We show 

that even if individual ITN use unambiguously increases with increasing incidence 

of subsidy in the neighborhood, ignoring spillovers may over- or under-predict 

overall ITN use resulting from a specific targeting rule, depending on the resulting 

aggregate incidence of subsidy. Applying our method to the Kenyan data, we find 

that (i) individual ITN use rises with neighborhood subsidy-rates, (ii) under means-

testing, predicted ITN use is a convex increasing function of the subsidy incidence 

and (iii) ignoring spillovers implies a nearly-linear increasing relationship leading to 

over-estimation of ITN use at lower and under-estimation at higher subsidy rates. 
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Note: The share subsidized in the experiment that generated the data used for estimation was 
43% (see Table 1).

Figure 1

Figure 2

Estimated aggregate outcome by share of the population subsidized,  
with and without taking into account the externality

95% Confidence interval for the difference between the two predictions 
(with and without externality)
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Figure 3

Average and Marginal Return, by share subsidized

Figure 4

Difference in estimated marginal returns, with and without externality

Notes: The average return is the ratio of the predicted take-up rate (col. 3 of Table 3) to the share of the population 
eligible for the subsidy. The (approximate) marginal return is the ratio of the change (between two rows) in 
predicted take-up rate to the change (between two rows) in the share eligible for the subsidy. 
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Obs Mean Std. Dev. Min Max
Regressors
Household wealth ('000 Ksh) 1094 21.98 21.12 0.00 1727.28
# of children 10 or younger 1094 5.46 2.82 0.00 35.00
Years of education of female head 1060 4.94 3.84 0.00 15.00
Share of subsidy recipients within 1000m 1094 0.43 0.22 0.00 1.00
Share of subsidy recipients within 500m 1094 0.41 0.25 0.00 1.00
Share of subsidy recipients within 250 m 1094 0.38 0.32 0.00 1.00

Randomized Treatment status
Received large subsidy (price <100 Ksh) 1094 0.43 0.49 0.00 1.00

Outcome of Interest
Household purchased ITN 1094 0.46 0.50 0.00 1.00

Coef. Std. Err. t-stat

Household wealth ('000 Ksh) 0.0001 0.0003 0.30
# of children 10 or younger -0.0010 0.0229 -0.04
Years of education of female head 0.0018 0.0160 0.11
Share of subsidy recipients within 1000m 1.8720 0.5170 3.62
Share of subsidy recipients within 500m -0.3500 0.4770 -0.73
Share of subsidy recipients within 250 m 0.3630 0.2620 1.39

Coef. Std. Err. t-stat
HH wealth 0.0050 0.0020 2.50
# of children 10 or younger 0.0033 0.0215 0.15
Years of education of female head 0.0115 0.0150 0.77
Share of subsidy recipients within 1000m 0.0180 0.4600 0.04
Share of subsidy recipients within 500m 0.3260 0.4620 0.71
Share of subsidy recipients within 250 m 0.1810 0.2470 0.73

Notes: Probit estimates. Dependent Variable: Household purchased ITN. N=634, Pseudo-Rsq= 0.02. p-
value for joint-significance of three neighborhood covariates=0.145

Table 1: Summary Statistics

Notes: Probit estimates. Dependent Variable: Household purchased ITN. N=486, Pseudo-Rsq= 0.06. p-
value for joint-significance of three neighborhood covariates<0.0001

Table 2B: Determinants of ITN Take-up among households that did not receive large 
subsidy

Table 2A: Determinants of ITN Take-up among households that received large subsidy

Note: Sample of Kenyan households surveyed in 2007.
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