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This document provides supplementary material to our paper “Free Distribution or Cost-Sharing: Evidence 

from a Randomized Malaria Control Experiment”. Appendix 1 shows evidence of the robustness of our 

main results to restricting our sample to pre-existing clients of the prenatal clinics where the experiment 

was conducted. Table A1, A2, and A3 reproduce the findings in Tables IV, V and VIII, respectively, on this 

restricted sample. The results are unchanged. We then present in Appendix 2 the details of the cost-

effectiveness calculations briefly outline in the main text and presented in Table IX. Finally, in Appendix 3 

we present the clinic-level data on the three main outcomes of interest (ITN sales, ITN take-up and ITN 

usage) as well as one baseline characteristic (prenatal attendance in 2006) for the 16 clinics involved in the 

ITN distribution program. 

 



Appendix 1: Robustness Checks 
It is likely that our experiment generated some crowd-out of prenatal clients at non-program clinics in the 

vicinity, particularly in the case of free nets. Since these “switchers” are driven by price differences in ITNs 

that would not exist in a nation-wide distribution program, we should look at the demand response of those 

prenatal clients who, at the time of the interview, were attending the same clinic that they had in the past.  

In Table A1, we replicate Table IV for this sub-sample of prenatal clients that did not switch clinics (i.e. 

attended the same prenatal clinic after our program was introduced as before it). The results are nearly 

unchanged, suggesting that the same degree of price sensitivity would prevail in a program with a uniform 

price across all clinics. 

In Table A2, we replicate Table V on the sub-sample of women who did not switch clinics. Again, the 

results are not different from those found for the sample as a whole.   

In Table A3, we replicate Table VIII on the sub-sample of women who did not switch clinics. Again, the 

results are not substantially different from those found for the sample as a whole.  

 



(1) (2) (3) (4) (5) (6) (7) (8)
ITN Price in Kenyan Shillings (Ksh) -.016 -.017 -.018 -.012 -.016

(.002) *** (.003) *** (.005) *** (.005) ** (.005) ***
ITN Price = 10 Ksh ($0.15) -.087 -.001 .120

(.022) *** (.095)  (.172)
ITN Price = 20 Ksh ($0.30) -.183 -.156 -.060

(.043) *** (.083) * (.172)  
ITN Price = 40 Ksh ($0.60) -.644 -.653 -.565

(.075) *** (.091) *** (.153) ***
Time Controls X X X X X X
Clinic Controls X X X X X X
Restricted Sample: First Prenatal Visit X
Restricted Sample: First Pregnancy X
Restricted Sample: Did not receive free ITN previous year X X
Observations 262 262 262 262 77 60 153 153
R-Squared 0.26 0.28 0.34 0.33 0.55 0.22 0.32 0.33
Mean of Dep. Var 0.82 0.82 0.82 0.82 0.71 0.87 0.86 0.86
Intra-Cluster Correlation 0.20

Table  A1. Demand for ITNs Across Prices: Individual-level Data.
Sample restricted to existing clients of the clinic.

Bought/Received an ITN during Prenatal Visit

Notes: Data is from clinic-based surveys conducted in April-June 2007, throughout the first 6 weeks of the program. All regressions include district fixed effects. Standard errors in
parentheses are clustered at the clinic level. Given the small number of clusters (16), the critical values for T-tests were drawn from a t-distribution with 14 (16-2) degrees of
freedom; ***, **, * indicate significance at 1, 5, and 10% levels, respectively. All specifications are OLS regressions of an indicator variable equal to one if the respondent bought
or received an ITN for free on the price of the ITN, except Columns 4 and 8 in which regressors are indicator variables for each price (price=0 is excluded). 
Time controls include fixed effects for the day of the week the survey was administered and a variable indicating how much time had elapsed between the day the survey was
administered and the program introduction. Clinic controls include total monthly first prenatal care visits between April-June of 2006, the fee charged for a prenatal care visit,
whether or not the clinic offers voluntary counseling and testing for HIV or prevention-of-mother-to-child-transmission of HIV services, the distance between the clinic and the
closest other clinic or hospital and the distance between the clinic and the closest other clinic or hospital in the program.



(1) (2) (3) (4) (5) (6)
ITN Price .004 .005 .006

(.005) (.003) (.005)
ITN Price = 10ksh -.115 -.020 -.162

(.152) (.152) (.173)
ITN Price = 20ksh -.143 -.111 -.123

(.135) (.140) (.148)
ITN Price = 40ksh .133 .243 .181

(.168) (.144) (.174)
Time Controls X X
Clinic Controls X X

Obs 125 125 125 125 125 125

Sample Mean of Dep. Var 0.59 0.59 0.59 0.59 0.54 0.54
R-Squared 0.01 0.15 0.04 0.17 0.02 0.06
Intra-Cluster Correlation 0.05
Joint F-Test 1.21 3.30 1.61
Prob > F 0.34 0.05 0.23

Table A2. ITN Usage Rates Across Prices, Conditional on Ownership.
Sample restricted to existing clients of the clinic.

ITN is Visibly 
Hanging

Respondent is currently using the ITN acquired through the 
program

Notes: Data is from home visits to a random sample of patients who bought nets at each price or received a net for free. Home visits were
conducted for a subsample of patients roughly 3 - 6 weeks after their prenatal visit. 
Each column is an OLS regression of the dependent variable indicated by column on either the price of the ITN or an indicator variable for each
price. All regressions include district fixed effects. Standard errors in parentheses are clustered at the clinic level. Given the small number of
clusters (16), the critical values for T-tests were drawn from a t-distribution with 14 (16-2) degrees of freedom. The specifications in Column (2)
and (4) control for the number of days that have elapsed since the net was purchased, the number of days that have elapsed since the program
was introduced at the clinic in which the net was purchased and whether the woman has given birth already, is still pregnant, or miscarried, as
well as the clinic controls in table 3.



(1)

First Prenatal Visit for Current Pregnancy 0.37 -0.16 -0.08 -0.10 -0.14
0.48 (0.05) *** (0.08)  (0.10)  (0.15)  

Walked to the clinic 0.76 -0.16 0.06 0.04 -0.06
0.43 (0.16)  (0.07)  (0.08)  (0.11)  

If took transport to clinic: price paid (Ksh) 4.50 3.04 -0.13 -0.43 4.67
11.21 (3.57)  (1.59)  (1.60)  (2.97)  

Can Read Swahili 0.87 0.07 0.07 -0.02 -0.02
0.34 (0.03) ** (0.04)  (0.02)  (0.05)  

Wearing shoes 0.66 -0.02 0.02 -0.20 0.03
0.48 (0.15) (0.15) (0.17)  (0.26)

Respondent Owns Animal Assets 0.17 0.05 -0.02 0.13 0.14
0.38 (0.08)  (0.07)  (0.09)  (0.08)  

Hemoglobin Level (Hb), in g/DL 10.45 1.08 0.70 0.49 0.17
1.67 (0.23) *** (0.54)  (0.38)  (0.44)  

Moderate Anemia (Hb < 11.5 g/dL) 0.71 -0.23 -0.11 -0.13 0.14
0.46 (0.05) *** (0.15)  (0.09)  (0.09)  

Severe Anemia (Hb ≤ 9 g/dL) 0.15 -0.11 -0.04 0.01 0.00
0.36 (0.05) * (0.06)  (0.06)  (0.11)  

Obs 82 64 80 59 13

(3)

Table A3. Characteristics of Prenatal Clients Buying/Receiving Nets Relative to Control Clients.
Sample restricted to existing clients of the clinic.

Mean
 in 

Control 
Clinics

Differences with Control Clinics
0 Ksh 

(FREE)
 10 Ksh 
($0.15)  20 Ksh ($0.30)

 40 Ksh 
($0.60)

(4) (5)

Panel B. Health Status

Notes: For each variable, Column 1 shows the mean observed among prenatal clients enrolling in control clinics; the standard deviations
are presented in italics. Column 2 (3, 4, 5) shows the differences between "buyers" in the clinics providing ITNs at 0 (10, 20, 40) Ksh and
prenatal clients enrolling in control clinics. Standard errors in parentheses are clustered at the clinic level; given the small number of
clusters (16), the critical values for T-tests were drawn from a t-distribution with 14 (16-2) degrees of freedom.

Panel A. Characteristics of Visit to Prenatal Clinic

(2)



Appendix 2: Cost-Effectiveness Calculations 
Quantifying Differences in Costs 

The analysis presented in Table 9 assumes that the only difference in cost per ITN between free distribution 

and cost-sharing is the difference in the subsidy. That is, we assume that an ITN given for free costs only 

40Ksh more to the social planner than an ITN sold for 40Ksh. This assumption could be wrong for two 

reasons. First, given the demand effect, many more ITNs need to be delivered to clinics when they are 

distributed for free; this decreases the cost of distribution (per net), given economies of scale. In addition, 

cost-sharing introduces the need for additional supervision and accounting to ensure that the proceeds of the 

sales are not captured by clinic staff. This will tend to increase the logistical cost of cost-sharing. We do not 

have sufficient evidence on the importance of these two possible effects to quantify the differences in costs 

more precisely, and therefore make the conservative assumption that the delivery cost is similar across 

subsidy groups.  

 

Quantifying Differences in Benefits 

An important dimension to keep in mind in the cost-effectiveness analysis is the non-linearity in the health 

benefits associated with ITN use: high-density ITN coverage reduces overall transmission rates and thus 

positively affects the health of both non-users and users. The results of a recent medical trial of ITNs in 

Western Kenya imply that “in areas with intense malaria transmission with high ITN coverage, the primary 

effect of insecticide-treated nets is via area-wide effects on the mosquito population and not, as commonly 

supposed, by simple imposition of a physical barrier protecting individuals from biting” (Hawley et al, 

2003). In this context, we propose the following methodology to measure the health impact of each ITN 

pricing scheme: we create a “protection index for non-users” (a logistic function of the share of users in the 

total population) and a “protection index for users” (a weighted sum of a “physical barrier” effect of the 

ITN and the externality effect, the weights depending on the share of users). This enables us to compute the 

health impact of each pricing scheme on both users and non-users and to (roughly) approximate the total 

number of child lives saved, as well as the cost per life saved.1 Because the relative importance of the 

“physical barrier” effect and of the externality are uncertain, we consider three possible values for the 

                                                 
1 Randomized controlled trials in different malaria transmission settings have shown insecticide-treated bed nets 
(ITNs) reduce all cause mortality in children less than five years old by 17 percent (Phillips-Howard et al., 2003). 
We follow these results, under the assumption that the baseline under-five mortality rate (in the absence of ITN 
coverage) is 50 deaths per 1000 child-years. To compute the number of lives saved in Table 9, we assume that for 
1000 households with a newborn, 42.5 child lives will be saved if all 1000 households are fully protected (100 
percent protection index) for five years, but only (42.5 x p/100) child lives will be saved if the protection index 
among those households is only p (p between 0 and 100). These figures might be too rough, but they don’t affect 
the outcome of the cost-effectiveness comparisons. The costs per life saved in Table 9 are only provided to enable 
these comparisons, but their absolute values should be taken with caution. 



parameter of the logistic function predicting the protection index for non-users (the “threshold externality 

parameter”) and three possible values for the effectiveness of ITNs as physical barriers. This gives us a total 

of 3 x 3 = 9 different scenarios and 9 different cost-per-life-saved estimates for each of the 4 pricing 

strategies. Figure A1 illustrates how the protection indices vary with the share of users in the entire 

population, and shows the 3 options we consider for each parameter. Panel A of Figure A1 shows that under 

the “low threshold” assumption the protection index for non-users reaches 0.7 for a share of users as low as 

35 percent; whereas under the “medium” and “high” threshold assumption the protection index for non-

users doesn’t reach 0.5 until the share of users is 50 and 65 percent, respectively.2  

 

Given the importance of the externality effect, another key parameter in the cost-effectiveness analysis is 

the share of ITN users in the total population. In Table A4, we assume that distribution programs would last 

for five years and estimate the share of ITN users in the entire population that would result under each price 

scenario at the end of the five years. This number depends on three factors: the share of ITN owners among 

households eligible for the program (i.e. households with a pregnancy), the share of users among owners, 

and the share of eligible households in the total population.3 While we estimated the first two factors in our 

experiment, we do not know the last factor with certainty. We thus propose three possibilities (where the 

share of eligible households in a five year period is 65, 75 or 85 percent) and compute the resulting share of 

ITN users in the entire population. As discussed in the previous section, we find that cost-sharing 

considerably reduces the share of ITN users. With the conservative estimate of only 65 percent of 

households experiencing a pregnancy, we see that none of the schemes manages to reach the 50 percent 

coverage threshold that has been discussed in the epidemiology literature with respect to the importance of 

the externality effect.  

 

Mechanically, in the presence of an ITN distribution program through prenatal clinics, the share of ITN 

users in the entire population increases as the share of households experiencing a pregnancy within five 

years increases. Since the share of users plays an important role in the cost-effectiveness estimates, we will 

restrict ourselves to the most conservative assumption (only 65 percent of households experiencing a 

pregnancy within five years). Making a less conservative assumption would increase the cost-effectiveness 

of distribution programs that generate a higher coverage rate (i.e. free distribution compared to cost-

sharing). 

                                                 
2 The latest literature suggests that the threshold is around 50 percent (Hawley et al, 2003). Therefore the 
“medium” case seems the most realistic.   
3 A distribution scheme such as the one explored in this paper will depend on the share of pregnant women 
who receive prenatal care, this rate is very high in Kenya (nearly 90 percent) and would likely be increased 
even more by the incentive effect of low priced ITNs.  



Figure A1. Scenarios Used in Cost-Effectiveness Analysis

Panel A. Three hypothetical Scenarios on the “Externality Threshold”:
How the Protection Index for Non-Users Varies with 

the Proportion of ITN Users in the Population

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.00 0.08 0.17 0.25 0.33 0.42 0.50 0.58 0.67 0.75 0.83 0.92 1.00

P
or

te
ct

io
n 

In
de

x 
fo

r N
on

 U
se

rs

Share of ITN Users in Total Population

Low Threshold

Medium Threshold

High Threshold

Panel B. For a Given Hypothesis on the Externality Threshold: 
How the Protection Index for Net Users Varies with 

Assumptions on the Effectiveness of ITNs as “Physical Barriers” for Users
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Actual 
Cost 
(Ksh)

If 65% of HH 
experience a 

pregnancy within 5 
years

If 75% of HH 
experience a 

pregnancy within 5 
years

If 85% of HH 
experience a 

pregnancy within 5 
years

0 455 0.98 446      0.65 0.64 697 0.42 0.48 0.54
10 445 0.93 414      0.53 0.49 843 0.32 0.37 0.42
20 435 0.83 361      0.64 0.53 684 0.34 0.40 0.45
40 415 0.40 166      0.75 0.30 553 0.20 0.23 0.26

This table estimates the share of ITN users in the entire population that would result under each price scenario assuming that distribution programs would last for
5 years. We propose three possibilities for the share of households with a pregnant woman in a 5 year period and compute the resulting share of ITN users in the
entire population. 
‡ Combining the estimation results of Tables 3 and 4 leads to overestimates of effective coverage at higher prices, compared to those observed in the sample (as
presented in Table 5). Given the relatively large confidence intervals on the estimates in Table 5, however, in the cost-effectiveness calculations we choose to keep
overestimates of the effective coverage rate under the cost-sharing scenarios in order to obtain a lower bound of the inefficiency of cost-sharing schemes, if there is
any.

Table A4. Share of Households Using an ITN in Total Population

Share of Net Users in Total Population 
After 5 Years of Distribution

ITN Price 
(Ksh)

Subsidy per 
ITN Sold 

(Ksh)

Share of 
Prenatal 

Clients Who 
get an ITN
(Table 3, 
Col. 2)

% of ITN 
owners that are 

using it 
(Table 4, 
Col. 4)

Effective 
Coverage 

Among Prenatal 
Clients‡

Subsidy Cost 
per User 

Household 
(Ksh) 



Clinic ID
ITN Price 
(in Ksh)

Average monthly 
attendance at the clinic 

prior to the program 
(2006)

Average Weekly ITN 
sales 

over First 6 Weeks of 
Distribution Program

Share of Prenatal 
Clients who Acquired 

Program ITN

Share Using Program 
ITN at Follow-up 
(unconditional on 

take-up)
13 0 64 22 1.00 0.46
17 0 172 27 1.00 0.90
20 0 134 40 1.00 0.86
58 0 183 88 0.94 0.54
68 0 34 7 1.00 0.83

23 10 327 49 0.95 0.50
29 10 259 75 0.90 0.43
33 10 89 20 0.87 0.75
38 10 59 17 1.00 0.33
67 10 86 20 0.89 0.79

34 20 129 16 0.79 0.60
39 20 137 25 0.80 0.67
55 20 50 32 0.85 0.57

5 40 57 8 0.50 0.94
47 40 117 13 0.46 0.44
63 40 192 9 0.26 0.70

Appendix 3.  Clinic-Level Data




