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Abstract: The cost-effectiveness of policies providing welfare-enhancing products for free or at 
highly subsidized prices is often compromised by the fact that many individuals do not use the 
products provided. The cost-effectiveness of these distribution programs can thus be improved by 
either targeting products to individuals more likely to use the product being provided or by 
increasing usage among those receiving the product. In this paper we present the results of a field 
experiment testing two policy instruments designed to improve the cost-effectiveness of a 
program to distribute free eyeglasses to myopic children in rural China. We first study how well 
an ordeal mechanism—imposing a non-monetary cost on recipients to acquire a product—targets 
the provision of eyeglasses to those who would use them and saves program resources by 
screening out those who would not. Our second intervention aims to increase uptake and usage by 
providing a training program on the benefits of eyeglasses and addressing misinformation that 
contributes to low levels of usage. We test how both of these approaches independently and 
jointly affect the cost-effectiveness of the program and overall usage of eyeglasses. Our results 
imply that both interventions improve cost-effectiveness relative to pure free distribution without 
compromising the primary policy goal of increasing overall usage. Combining the two 
interventions, however, provides no additional benefits in terms of cost-effectiveness or 
increasing usage relative to either intervention alone.  
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Ordeal Mechanisms and Training in the Provision of Subsidized Products in 
Developing Countries 

 

1. Introduction  

The cost-effectiveness of government programs providing welfare-enhancing products in 

developing countries is often compromised by the fact that many individuals do not use the 

products provided. Products known to have substantial social or individual benefits are 

commonly heavily subsidized or provided for free with the goal of increasing uptake. Yet, for 

many products, provision alone does not automatically yield benefits. Technologies such as 

insecticide-treated mosquito nets (Cohen and Dupas, 2010), water purification technologies 

(Ashraf et al., 2010, Dupas 2014), improved cookstoves (Miller and Mobarak, 2013) and 

eyeglasses (Glewwe et al., 2012), for example, require active use for benefits to be realized. 

Actual usage of such products, however, is often low even when they are freely provided.  

The cost-effectiveness of programs providing such products can be improved on both the 

extensive and intensive margins. First, on the extensive margin, cost-effectiveness can be 

improved by targeting subsidized products to individuals who will benefit the most from them 

and are thus most likely to actually use the product. Second, on the intensive margin, program 

cost-effectiveness can be improved by increasing the rate or intensity of usage among recipients 

of the product. Although it has been argued that charging a positive price (or “cost-sharing”) can 

accomplish both tasks, empirical evidence suggests that charging even a modest price for some 

products can dampen demand and screen out a significant number of individuals who would 

otherwise use the products had they been provided for free, thus compromising the policy goal of 

increasing usage (Cohen and Dupas 2010, Ashraf et al. 2010).3 

                                                
3 In addition to screening out those unlikely to use a product, charging a price may increase use through sunk-cost effects (the 
psychological effect whereby individuals are more likely to use a good because they paid for it, independent of the intrinsic 



 2 

In this paper we explore two policy instruments aimed at improving the 

cost-effectiveness of programs providing products for free with the ultimate goal of increasing 

usage. The first approach, applying a so-called ordeal mechanism to product distribution, aims to 

target products to individuals who will use the product. The second approach, providing 

information about a product through a training program, attempts to increase usage among 

recipients of the product by addressing misinformation that contributes to low rates of usage. Our 

goal is to test the impact of these approaches on cost-effectiveness as well as the policy goal of 

increasing overall usage. Through a field experiment in which we distributed eyeglasses to 

myopic children in rural China, we test each of these approaches individually and simultaneously 

to study potential complementarities.  

Ordeal mechanisms attempt to encourage targeted individuals to self-select into programs 

by requiring that applicants undergo an ordeal, such as a time-consuming application procedure. 

In the case of subsidized products, imposing an ordeal for individuals to acquire the product can 

improve program cost-effectiveness (and the efficiency of subsidies) by selecting in individuals 

who would likely use a product and selecting out individuals unlikely to use a product (Dupas et 

al. 2013).  Traditionally, ordeal mechanisms have been used to target government transfers such 

as welfare and unemployment to the needy (Nicols et al., 1971; Nicols and Zeckhauser, 1982; 

Besley and Coate, 1992; Alatas et al., 2013). More recently, ordeal mechanisms have been 

applied to the distribution of health products in developing countries (Dupas et al. 2013).4  

                                                                                                                                                       
welfare the good brings) or by signaling that a product is high quality. There is little evidence, however, that cost-sharing 
increases utilization (Cohen and Dupas 2010, Ashraf et al. 2010). 

4 While the objective of applying an ordeal mechanism to the distribution of a subsidized product is to target individuals based 
on perceived benefit, traditional ordeal mechanisms applied to transfer programs target individuals based on cost. Because the 
utility cost imposed by the ordeal is different for the rich than the poor because poor people may be more liquidity constrained 
and less time constrained than the rich, requiring that applicants undergo such an ordeal can deter the relatively wealthy from 
applying for benefits thus reserving government resources for the needy. In the case of transfers, ordeal mechanisms have been 
shown to be both cheaper (eliminating the need for costly or impossible collection of data needed for means testing, for example) 
and lead to more efficient targeting (Alatas et al., 2013). 
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The potential cost of ordeal mechanisms, however, is that they can screen out individuals 

who would have otherwise used the product. This negative effect is similar to what has been 

observed for price instruments (Cohen and Dupas 2010, Ashraf et al. 2010). If the ordeal 

mechanism reduces access to those that would have otherwise used a product, then it could be 

counter-productive to the policy goal of increasing usage among those who could benefit from it.  

How well ordeal mechanisms function to screen out only individuals who would not use 

a product if acquired for free depends on a number of factors. Critical among these are individual 

perceptions of the relative benefits and costs of using a particular health good. Because uptake 

and usage occur sequentially, these perceptions are important not only at the time individuals 

choose to acquire a good, but also later as they update their information and their perceptions of 

the costs and benefits of using the good evolve with experience. Particularly in the case of 

experience goods such as eyeglasses or bed nets, perceptions may differ at these two points in 

time because: first, the two decisions are made under two different information sets; second, 

individuals gradually update their private perceptions of benefit and cost. If an individual’s initial 

perception results in a systematic undervaluation of a health good relative to the true realized net 

benefit that they would enjoy after having used a good, then the ordeal would impose an 

unwanted social cost by screening out too many people. Indeed, incomplete or imperfect 

information that leads individuals to undervalue a good is often cited as a major factor 

contributing to surprisingly low uptake and usage rates of health technologies in developing 

countries, even when they are provided for free (Dupas, 2010). 

In addition to an ordeal mechanism, which can improve cost-effectiveness by targeting 

recipients, the second approach we examine, providing information on the benefits of a good 

through a training program, can improve cost effectiveness by increasing the rate or intensity of 
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usage among recipients of the product. Providing information on the true benefits (or low usage 

costs) of a product can be particularly useful in the case of experience goods, which are 

commonly subsidized due to information problems, when beneficiaries either have little prior 

information on the product or misperceive the costs of use to be too large. One part of the 

sizeable literature on health education and training shows that education or training can 

effectively increase usage and even increase the effect that subsidies have on the usage of health 

goods (Jalan and Somanathan 2008, Luoto et al. 2012, Ashraf et al., 2013). On the other hand, 

some research has shown health education and training campaigns to be largely ineffective (Shi 

et al 2012). Given that the effectiveness of the ordeal mechanism in screening out the “right” 

individuals depends on perceptions of the benefits and costs of using a product at different points 

in time, a simultaneous training program aimed at changing these perceptions could have 

important effects on the performance of the ordeal.    

We examine ordeal mechanisms and training in the context of a program to provide 

myopic children in China with eyeglasses. Eyeglasses are an effective technology to address 

myopia with the potential to vastly improve well-being for recipients (World Health 

Organization [WHO], 2006). Perhaps due to a lack of information or misinformation, glasses 

remain underutilized in many developing country contexts (Li et al., 2010; Yi et al., 2014).  

A program to distribute subsidized eyeglasses is a useful setting to study targeting and 

training campaigns for at least five reasons. First, for myopic children, eyeglasses are welfare 

enhancing yet underutilized. Second, the use of eyeglasses appears to be subject to substantial 

misinformation, in particular leading to inflated perceptions of the costs of use.  Third, like 

many health products, eyeglasses are an experience good whose use is subject to both positive 

and negative learning.  Fourth, because eyeglasses are generally able to fully correct reduced 
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vision due to myopia, an individual’s degree of myopia prior to the program provides a sufficient 

statistic for each individual’s potential welfare improvement from the use of eyeglasses5.  

Finally, from a public policy perspective, eyeglasses are costly to provide at scale, warranting the 

development of strategies to improve the cost-effectiveness of their provision.  

We emphasize three main findings. First, without the training program, an ordeal 

imposed by requiring students and their family members to travel to the local county seat to 

redeem vouchers for otherwise free glasses modestly improved targeting efficiency, selecting out 

approximately 15% of individuals who would not have used glasses if freely distributed to 

students at schools, while not reducing overall rates of use. Second, the training program was 

effective in increasing usage when glasses were freely delivered. In the short-term, the training 

program increased use by 18 percentage points. Third, combining the ordeal and training 

program yields no gains in cost-effectiveness or overall usage compared to either approach alone. 

This is because training had no effect when there was an ordeal in place but a sizeable effect 

when glasses were freely delivered. We hypothesize that this result was due to the fact that the 

ordeal selected out individuals whose use of eyeglasses was most responsive to training. The 

pattern of these results is consistent in the short- (3 weeks) and medium-term (7 months). Overall, 

our results imply that both policy instruments, ordeal mechanisms and training, can improve the 

cost-effectiveness of programs providing subsidized products. Combining the two, however, may 

not produce additional gains to program cost-effectiveness or product usage.  

                                                
5 Most existing studies examining the take-up of subsidized products lack an objective measure of relative individual welfare 
gains. In the case of insecticide-treated-bednets (ITNs), researchers have used the prevalence of malaria and anemia as measures 
of downstream benefits (Tarozzi et al. 2014). However, these measures only provide estimates for benefits at the population or 
group level. Further, ITN use likely enhances welfare through other channels in addition to reduced malaria risk In the case of 
eyeglasses, because individual’s vision can be corrected to normal level, their degree of myopia prior to the program can be used 
to generate an objective and continuous measurement of potential welfare gain at the individual level.  
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Our study makes several contributions to the existing literature. First, we contribute to the 

nascent literature on the application of ordeal mechanisms to the uptake and usage of subsidized 

goods in developing countries. The only other similar study that we are aware of is that of Dupas 

et al, (2013) which studies “micro-ordeals” applied to the distribution of chlorine solution for 

water treatment. Second, we enrich the literature of complementarities between information and 

subsidies (for a review of this literature see Kremer and Glennerster, 2011), in particular by 

presenting the first evidence of the role of information in determining the performance of an 

ordeal mechanism. Third, we contribute to the literature on the role of training campaigns in 

increasing the uptake and usage of underutilized yet welfare-enhancing products by studying 

how information affects the tradeoff between access and targeting in the provision of subsidized 

goods. 

The remainder of the paper proceeds as follows: Section 2 provides background on the 

research context regarding uncorrected vision problems among school-aged children in rural 

China. Section 3 describes the experiment and data collection. Section 4 presents the results. 

Section 5 discusses the policy implications of the experimental results. The final section 

concludes. 

 

2. Uncorrected Vision Problems: Causes, Consequences and Policy Approaches 

A series of World Health Organization-supported studies suggest that approximately 10 

to 15 percent of school-aged children in the developing world have common vision problems, 

mostly myopia (Maul et al., 2000; Murthy et al., 2002; He et al., 2007). In most cases children’s 

vision problems can be easily corrected by timely and proper fitting of quality eyeglasses (World 

Health Organization [WHO], 2006). Unfortunately, studies in a variety of developing countries 
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document that 35 to 85 percent of individuals with vision problems do not have eyeglasses 

(Bourne et al., 2004, Ramke et al., 2007).  

In rural areas of China the prevalence of vision problems among children is among the 

highest in the world (He, Huang, Zheng, Huang, & Ellwein, 2007; He et al., 2004). One recent 

study in the same geographic regions as our study shows that about 25% of students in grade 4 

and 5 have myopia (Yi et al, 2014). However, recent investigations in rural China demonstrate 

that fewer than one third of children needing glasses have glasses, while even fewer wear them 

(Li et al., 2010). According to Yi et al (2014), more than 85% of children with myopia do not 

wear glasses.    

For myopic children, wearing eyeglasses has substantial benefits. Beyond the 

improvement in quality of life due to improved vision, providing children with glasses has been 

shown to significantly improve their academic performance (Glewwe, Park and Zhao 2012; Ma 

et al, 2014 a) and reduce study anxiety among children (Ma et al, 2014 b). The effect of glasses 

on the scores of students is estimated to be at least as large as that of well-known education 

interventions deemed highly successful (for a review of this literature see Krishnaratne, White 

and Carpenter, 2013). In a context such as China, where academic performance in early years is 

especially critical to gaining access to subsequent higher quality educational opportunities, the 

long term benefits of correcting myopia via eyeglasses are potentially very high. 

Previous studies have found high rates of uncorrected vision problems despite large 

potential benefits. Previous research has highlighted three main barriers to adoption. First, the 

cost of eyeglasses relative to incomes in poor parts of China suggest that liquidity constraints are 

a significant factor.6 Second, many individuals are unaware that they have vision problems (Li 

                                                
6 Data from our baseline survey showed that among children who owned glasses the median price paid was approximately $60. 
This represents nearly half the monthly income for rural families in China, of $130 (China National Statistics Bureau, 2012) 
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et al., 2008). The third main factor is misinformation. In particular, large segments of the 

population in China hold the mistaken view that wearing glasses would deteriorate one’s vision, 

likely a result of the correlation between eyeglass use and deteriorating eyesight (Li et al., 2010; 

Yi et al., 2014). In the baseline survey conducted before the intervention of our experiment, more 

than half the myopic students did not believe they were myopic; and when students are asked “do 

you believe wearing glasses will deteriorate your vision,” more than 40% of the students 

answered, “Yes” (see Table 1 for details). 

In part because of this misinformation, access to screenings, exams and optical wear is 

limited in China (Bai et al, 2014). Specifically, rural students and their families often do not 

know how to go about getting their first pair of glasses. As a consequence, a well-run 

government program providing quality care and free glasses to students may generate significant 

welfare benefits to rural households. Our experiment is designed to provide insights into the 

design of such a program.    

 

3. Experimental Design and Data Collection 

3.1 Sampling  

Our experiment took place in two adjoining provinces of western China: Shaanxi and 

Gansu.7 In each of the provinces, one prefecture was included in the study. A map of these 

regions is provided in Figure 1. From each prefecture, a list of all rural primary schools was 

obtained. To minimize the possibility of inter-school contamination, we first randomly selected 

252 townships and then randomly selected one school per township for inclusion in the 

                                                
7 Shaanxi’s GDP per capita of USD6108 was ranked 14th among China’s 31 provincial administrative regions in 2012, and was 
very similar to that for the country as a whole (USD 6091) in the same year, while Gansu was the second-poorest province in the 
country (per capita GDP USD3100) (China National Statistics Bureau, 2012). 
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experiment. Within schools, our data collection efforts (discussed below) focused on 4th and 5th 

grade students. From each grade, one class was randomly selected and surveys and visual acuity 

examinations were given to all students in these classes. 

 

3.2 Experimental Design 

Following the baseline survey and vision tests, schools were randomly assigned to one of 

the six cells in the 3 by 2 experimental design shown in Figure 2. Schools were first randomized 

into one of three provision groups (free distribution, ordeal, and control). Half of the schools 

assigned to each provision group were then assigned to receive a training program. To improve 

power, we stratified the randomization by county and by the number of children in the school 

found to need eyeglasses. In total, this yielded a total of 42 strata. Our analysis takes this 

randomization procedure into account (Bruhn and McKenzie 2009). 

The three experimental provision groups are as follows: 

Free distribution: In this group each student diagnosed with myopia8 was given a free 

pair of eyeglasses as well as a letter to their parents informing them of their child’s prescription. 

The child was permitted to select a pair of frames, which were then fit to the proper prescription 

and delivered to the hands of students at schools by a team of one optometrist and two 

enumerators.   

Ordeal: In this group, each student diagnosed with myopia was given a voucher as well 

as a letter to their parents informing them of their child’s prescription. Their prescription was 

also printed in the voucher. This voucher was redeemable for one pair of free glasses at an 

optical store that was in the county seat. To a large extent, the ordeal of voucher redemption is 

                                                
8 More than 95% of poor vision is due to myopia. The rest is due to hyperopia and astigmatism. For simplicity, we will use 
myopia to refer to vision problems more generally.  
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simply the cost (in transportation fare, in needed, and time) associated with travel to this optical 

shop. The distance from each student’s home and the county seat varied a great deal within our 

sample, ranging from 1 kilometer to 105 kilometers with the mean distance of 33 kilometers. The 

vouchers were non-transferable. The student’s information, including name, school and county, 

was printed on each voucher, and students were required to present their identification in person 

to redeem the voucher.  

Control: Students in the control group were given only a letter addressed to their parents 

informing them of their child’s myopia status and prescription.   

In each of these three provision groups, half of the schools were assigned to receive a 

training program: 

Training program: The training program included three components. First, a short 

documentary-type film was shown to students in classes. Second, students were given a set of 

cartoon-based pamphlets in classes. Finally, parents and teachers were invited to a lecture in 

which they were shown the film and additional handouts were distributed. Each component of 

the training addresses the importance of wearing glasses and provides information meant to 

correct common misconceptions that lead to inflated perceptions of use costs and contribute to 

low adoption rates. For example, the training program taught students that the common myth that 

“wearing glasses will deteriorate one’s vision” is not true. Students were also taught that doing 

eye exercises will not correct myopia.  

 

3.3 Data Collection 

The data collection and intervention timeline is presented in Figure 3. We describe our 

data collection and interventions in detail below. 
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Baseline Survey and Eye Examination  

A baseline survey was conducted in September 2012. The baseline survey collected 

detailed information on schools, students and households. The school survey collected 

information on school infrastructure and characteristics (including distance to county seat). A 

student survey was given to all students in selected 4th and 5th grade classes. This student survey 

collected information on basic background characteristics of students and their knowledge of 

vision health. Importantly, students (self) reported two pieces of information about their 

pre-program experience with glasses: if they owned glasses and whether they regularly wore 

their glasses. Household surveys also were given to these same students, which they took home 

and filled out with their parents. The household survey collected information on households (e.g., 

parents’ education levels; the value of family assets) that children would likely have difficulty 

answering.  

At the same time as the school survey, a two-step eye examination was administered to 

all students in the randomly selected classes in all sample schools. First, visual acuity screenings 

(or E-chart exams) were administered by a team of two trained staff. Visual acuity was tested 

separately for each eye at a distance of 4 meters using Early Treatment Diabetic Retinopathy 

Study (ETDRS) charts9 in a well-lighted, indoor area of the school. Students who failed the 

visual acuity screening test (cutoff is defined by VA of either eye less than or equal to 6/12, or 

20/40) were enrolled in a second vision test that was carried out at each school 1-2 days after the 

first test. This second vision test was conducted by a team of one optometrist, one nurse and one 

                                                
9 ETDRS charts are accepted as the worldwide standard for accurate visual acuity measurement (Camparini et al., 2001). 
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assistant staff and involved cycloplegic automated refraction with subjective refinement10 to 

determine prescriptions for children needing glasses. 

 

Unannounced Checks on Short-Term Uptake and Use of Glasses 

Two rounds of unannounced checks were conducted to collect information on the uptake 

and usage of eyeglasses. The short-term check was done in early November 2012 (approximately 

3 weeks after glasses and vouchers were distributed). In this round, a team of two enumerators 

made unannounced visits to each of the 252 schools and recorded the number of students in 

sample classes that wear wearing their glasses. After this count was finished, students had been 

diagnosed with myopia in baseline eye examination were given a short survey that included 

questions about whether they owned eyeglasses, how they acquired them, and how often they 

wore them.  

 

Unannounced Checks on Medium-Term Uptake and Use of Glasses and Endline Survey 

A second, medium-term check was conducted alongside the endline survey in May 2013 

(seven months after eyeglasses and vouchers were distributed and training was conducted). In 

line with the first round of unannounced checks, a team of two enumerators was sent into schools 

before the rest of the survey team to conduct classroom checks. In this second round of checks, 

enumerators were given a list of the children diagnosed with myopia to record individual-level 

information on their usage of glasses. Nearly identical survey questions used in the baseline were 

conducted in endline as well.  

                                                
10 A cycloplegic refraction is a procedure used to determine a person’s degree of myopia (refractive error in a more strictly 
terminology) by temporarily paralyzing the muscles that aid in focusing the eye. It is often used for testing children’s vision who 
sometimes subconsciously accommodate their eyes during the eye examination, making the results invalid.   
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3.4 Baseline Characteristics and Balance Check 

Of the 19,934 students given eye examinations at baseline, 3,054 (16%) were found to 

benefit from correction.  Only these students are included in the analysis sample.  The baseline 

characteristics of the students in our sample are shown in Table 1. 

On average, only 16% (463 out of 3054) of students who needed glasses had them at the 

time of the baseline. In line with findings in the literature, lack of information and 

misinformation appear to play an important role in explaining this low rate. For example, less 

than half of myopic children knew they were myopic. Nearly 40% believed that wearing 

eyeglasses could deteriorate one’s vision. Only about one third of students had family members 

that wore glasses. Generally, the education level of parents was low: 11% of mothers and 16% of 

fathers had attended high school. Ten percent of students in the sample had parents who had both 

migrated elsewhere for work. 

As shown in Table 1, the baseline characteristics are well-balanced across the treatment 

groups.  Columns 2-6 show coefficients estimated by regressing each of the baseline 

characteristics on a vector of dummy variables indicating treatment arms (excluding the pure 

control group). In total we find that seven of the 60 coefficients are significant at a 10% level, 

about what one would expect by chance. Only one of the 60 coefficients is significant at a 5% 

level.  In the final column we show p-values from Wald tests that coefficients in each 

regression are jointly zero.  The null hypothesis that the coefficients are jointly zero, and 

therefore that the treatment groups are not significantly different from each other, is not rejected 

at a 10% level for any baseline characteristic.  
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The overall attrition rate after seven months was low. Less than four percent of our 

sample attrited between baseline and endline. Further, there is no differential attrition across 

treatment groups.  

 

4. Results 

We distinguish between two key variables, uptake and usage. Uptake is defined by 

ownership, i.e., a binary variable taking value of one if a student owns one pair of eyeglasses.  

Uptake includes self-purchase in the control group, redemption of the voucher in the ordeal 

group, and receipt of free glasses in the free group.  Usage is a also binary variable which is 

defined by whether a student actually wears his or her glasses. This is measured in two ways: 

first is the unannounced check data and second is the self-reported survey data. Both variables of 

outcome are reported in school aggregated and individual levels.  

  

4.1 Uptake  

We begin the discussion of results by examining the effect of the ordeal (vouchers) on the 

uptake of eyeglasses. Because by design 100% of students in the “free” group obtained glasses, 

we exclude this group from this part of the analysis.  

In this section, we are interested in three main questions. First, we seek to determine what 

percent of voucher recipients redeemed their vouchers, both with and without the additional 

training program. In doing so we can measure the percentage of individuals screened out by the 

ordeal and whether or not information affected who was screened out.  Second, we aim to 

identify the correlates of voucher redemption. We are particularly interested in whether more 

myopic children (who are in theory more likely to benefit from eyeglasses) are more likely to 
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redeem their voucher. Specifically, we examine if the ordeal targets on the need of glasses in the 

sense that more myopic students tend to redeem their vouchers relative to their peers with less 

severe myopia. Third, we are interested in learning how uptake of glasses in the ordeal group 

compares to that in the control group. 

 

4.1.1 Voucher Redemption Rates  

Figure 4 plots estimated short and medium terms uptake rates for each experimental cell. 

Panels A and B show the data collected in the short term and medium term, respectively. 

Beginning with the case of those that did not receive a training program (the light grey line in 

each graph), we find that the rates of voucher redemption are high. In the short term (after only 3 

weeks) 86% of students owned glasses in the ordeal group. Surprisingly, the medium term data 

shows an uptake rate only slightly higher – suggesting that if individuals were going to redeem 

the voucher, they did so shortly after receiving one. In the medium term, the uptake rate in the 

ordeal group without a training program was 90%. Therefore, in the voucher treatment arm the 

ordeal screened out 14% and 10% of those students who would have acquired glasses if given for 

free in the short term and medium term. Given the cost of glasses, this represents a significant 

reduction in program costs, particularly at scale. 

When we look at those in the ordeal group that received the training program, uptake 

rates were not much higher. The short term rate in the ordeal group with training was 87%. The 

medium term rate was 89%. The training program therefore led to raw differences of only 1 

percentage point higher in the short term and 1 percentage point lower in the medium term. 

Neither difference is statically significant. 
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4.1.2 Determinants of Voucher Redemption 

To examine more closely the determinants of voucher redemption with and without the 

training program, we estimate the following linear probability model (using only observations 

from the ordeal group):  

Voucher  Redemption! =   α+ β! ∗ Training!+  Controls!′    γ+ Strata  Fixed  Effects! + ε!. (1) 

We estimate the model both using data aggregated at a school level and also using individual 

level data.  Voucher  Redemption! is the rate of redemption in the school level data and takes 

value of 1 if the student had redeemed the voucher in the individual level data. This is regressed 

on a dummy for being assigned to the training program group (Training!), all the baseline 

characteristics and controlling for randomization strata fixed effects. Standard errors are 

clustered at the school level in the individual level data.  

 We control for all the baseline characteristics in Table 1, including gender, grade, 

severity of myopia, whether the student is already wearing glasses, whether the student believes 

he or she is myopic, whether the student believes wearing glasses harms vision, whether the 

student believes wearing glasses treats myopia, whether both parents migrate elsewhere for work, 

whether the father finished high school or higher, whether the mother finished highs school or 

higher, household assets, and distance from school to county seat.   

The results of our voucher redemption regression are presented in Table 2.  The first two 

columns of Table 2 show variants of this voucher redemption regression for the short term and 

medium term, respectively, using school aggregated data. Columns (3) to (4) show the respective 

estimates using individual level data. In general our model has a good predictive power of 

voucher redemption with an adjusted R-squared larger than 0.50 in school level regressions and 

about 0.20 in individual level regressions.  
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As expected, training does not significantly explain voucher redemption in either level of 

data or either round of follow-up.  The coefficient on severity of myopia is positive, suggesting 

that more myopic students were more likely to redeem their vouchers, probably because the 

severity of myopia likely reflects the individual benefit of wearing glasses.  Similarly, a student 

was more likely to redeem the voucher if she believed she was myopic.  The distance from the 

school to the county seat decreases the probability of voucher redemption, reflecting the cost 

imposed on households by the ordeal. 

Figure 5 plots the distribution of the severity of myopia for students who redeemed their 

voucher and for those who did not.  The distribution of myopia for students who redeemed their 

voucher has a longer and fatter left tail towards more severe myopia than that for students who 

did not redeem their voucher.  Results of Kolmogorov-Smirnov tests of equality of distribution 

reject equality at a 5% level.  Thus, the ordeal targeted students who had more severe myopic 

and were therefore likely to benefit from the glasses most.  Also based on these plots, training 

appears to have induced more individuals with milder myopia to redeem vouchers (the null of 

equality of myopic distribution between training and not training for voucher redeems is not 

rejected at standard significance levels in either short or medium term).  

 

4.1.3 Voucher Redemption vs. Self-purchase 

In this section, we compare uptake in the ordeal group to uptake in the control group. 

This comparison provides an indication of how many more individuals received glasses with the 

voucher than would have otherwise (had they been left to purchase glasses on their own). To do 

so, we estimate the following linear probability model using observations from the ordeal and 

control groups: 
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Uptake! =   α+ β! ∗ Ordeal! + β! ∗ Training! + β! ∗ Ordeal! ∗ Training! 

                                                            +  Controls!′    γ+ Strata  Fixed  Effects! + ε!                (2) 

Following equation (1) we report results using both school aggregated data and individual 

data, where Uptake! is the rate of uptake in school level data and takes value of 1 if an 

individual owns glasses and 0 otherwise in the individual data; Ordeal! is an indicator for 

assignment to the ordeal group; Training!   is the an indicator variable of whether the student is 

in the group receiving the training program;     Controls! are the same as in equation (1).  

The results of our uptake regressions are in Table 3.  Columns (1) and (2) in Table 3 

report the estimates based on short term data. Among students given no training program, the 

voucher intervention is estimated to boost the uptake of glasses by 58 to 63 percentage points 

from a base of 24 percent in the pure controlled group (almost a 175% increase). Absent the 

voucher, the training program has no effect on uptake. When combined with the ordeal 

mechanism, training has no statistically significant influence on voucher redemption.  

The pattern in the medium term is the same as in the short term (column (3) to (4) in 

Table 3). The magnitude of impact of the voucher alone on increasing glasses uptake, however, 

decreases by 10 percentage points (or 19%; the coefficient of Ordeal! from the school-level 

model decreases from around 0.62 to 0.53). This is because students in the control group have 

increased their glasses uptake by 16 percentage points (a 70% increase). Again, the training had 

no impact on increasing the uptake either by itself or when combined with the voucher. Both 

school aggregated and individual level data shows the same pattern of results.     

 

4.2 Usage 
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In this section, we compare the usage rates across all treatment groups, where usage is 

defined by whether students actually wear glasses. We report both school aggregated random 

check data and individual level self-report data in both rounds of follow-ups. Comparing short- 

and medium-run usage rates, particularly between the free and ordeal groups, provides an 

indication of how well the ordeal mechanism functioned. If usage rates are higher in the free 

group than in the ordeal group, this suggests that the ordeal screened out individuals who would 

have used glasses if given them for free. If rates are similar in both groups, however, this 

suggests that the ordeal mechanism screened out only those individuals who would not have used 

eyeglasses if given them for free.  

Figure 6.A plots estimated usage rates based on the unannounced checks for each of the 

experimental groups in the short term (Panel A) and in the medium term (Panel B). In the short 

term data, we see that the functioning of the mechanism varies with and without the training 

program. With no training, use in the ordeal group is actually 7 percentage points higher than in 

the free group (though this difference is not statistically significant). One possible explanation 

for this finding is that the cost of the ordeal (travelling to redeem the voucher) induces a sunk 

cost effect (Thaler 1980; Arkes and Blumer 1985).  

With the training program, however, we see that this result is reversed. With training, 

usage in the free group is 11 percentage points higher than in the ordeal group. This implies that, 

with training, the ordeal screens out individuals who would have used glasses if given them for 

free. Comparing this set of outcomes with the outcomes from the group that did not receive 

training, the reverse in results appears to be due to the fact that training had a larger impact in the 

free group than in the ordeal group.  
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In Panel (B), the pattern found in the medium-term results is similar to that in the short 

term but the overall gap of usage rates between free schools with and without the training 

program is smaller. We find a similar pattern when plotting usage rates using individual level 

self-reported data (Figure 6.B).  

To compare use rates more formally, we estimate the following model: 

Usage! =   α+ β! ∗ Training! + β! ∗ Ordeal! +   β! ∗ Free! + β! ∗ Training! ∗

  Ordeal! +   β! ∗ Training! ∗ Free! + Controls!′    γ+ Strata  Fixed  Effects! + ε!    (3)                                

Following equations (1) and (2), we report results both using school aggregated random check 

data and using individual data, where Usagei is the proportion of myopic children in a school 

wearing glasses using school aggregated data and takes value of 1 if student i was wearing 

glasses at the time of the unannounced checks and 0 otherwise in the individual level data. 

Controls! are the same as in equations (1) and (2).  

The results of our usage regressions are in Table 4. We report school aggregated data 

result in panel A as our main results. Columns (1) and (2) of Table 4 show the short term usage 

estimates. First, comparing the coefficients on Ordeal and Free shows that with no training 

program, usage in the ordeal group is higher than usage in the free group but this difference is 

not significant. We estimate this difference to be 8 percentage points (difference between the 

coefficients on Ordeal and Free in column 2, p-value: 0.17) when covariates are included. With 

the training program, this relationship is reversed. We estimate that the training program boosted 

usage in the free group by 17 percentage points (the sum of coefficients on Training and 

Free*Training, p-value: 0.00) while it had no effect in the ordeal group. As a result, in the 

presence of the training, usage in the ordeal group is 10 percentage points lower than in the free 

group (difference between the sum of the coefficients on Training, Ordeal and Ordeal*Training 
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and the sum of the coefficients on Training, Free and Free*Training, p-value: 0.13). Thus, in the 

short term, the ordeal does not screen out individuals who would have used eyeglasses when 

there is no training program but does when jointly implemented with a training program.  

Turning to the medium term results, we find that without the training program usage in 

the ordeal group is still higher than usage in the free groups. However, the impact of the training 

program on usage in the free group is no longer detected. As a result, the difference between the 

ordeal and free groups with the training program becomes insignificant (p-value 0.25). Estimates 

using the individual level data (in Panel B) show the same pattern of results, but with more 

precise estimates.  Thus, in the medium term, the ordeal does not screen out individuals who 

would have used eyeglasses, whether or not there is a training program.    

We also study the usage rate conditional on the ownership of eyeglasses. The results are 

presented in Appendix Figure A1 and showing the same patterns as unconditional usage results 

above.  

Overall, the results suggest that in the short term, the training program caused the ordeal 

mechanism to screen out some individuals who would have used eyeglasses if provided for free. 

In the medium term, however, the ordeal mechanism only screened out individuals who would 

not have used eyeglasses both with the training program and without. 

 

4.2.1 Why Did Training Have in Impact In the Free Distribution Group But Not In The Ordeal 

Group? 

 Above we find that the training program had a significant impact in the free distribution 

group but not in the ordeal group. What could have led to this difference in the impact of the 

training program on use across the two methods of distribution?  
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 One potential explanation may have to do with who was targeted by the ordeal. If training 

primarily affects “marginal” individuals who would choose not to redeem a voucher, then this 

could explain why there was an impact in the free distribution group but not in the ordeal group. 

Because all children in the free distribution group had glasses, they could all potentially increase 

their usage of glasses in response to training. The ability of students in the ordeal group to 

increase usage in response to training, however, would depend on whether they chose to redeem 

the voucher or not (except if they purchased their own glasses, which was rare in the ordeal 

group).  

 To examine this hypothesis, we conducted the following analysis to estimate how the 

impact of training varied with the inclination to redeem the voucher. First, using the ordeal group 

only, we estimated equation (1) to predict the proportion of students in each school that would 

redeem the voucher. We then made predictions of this proportion (essentially propensity scores) 

for all students including “out of sample” predictions for students in the free distribution group. 

Finally, we use this predicted proportion to estimate how the impact of training in the free 

distribution group varied by the probability students would redeem vouchers if given them—i.e. 

what proportion would be selected in by the ordeal mechanism. 

 Table 5 presents estimates of how the estimated treatment effect of training on the usage 

of glasses varies by this predicted proportion in free redemption schools only. Because of the 

reduced sample size, the power of these regressions is low; however, the table shows that the 

impact of training tends to decline as the estimated proportion of students who would redeem a 

voucher rises. In column (1) for instance, the estimated impact of training on the lowest tercile of 

predicted propensity is large (19.4%) and statistically significant. The estimated impact of 

training for the top tercile, however, is almost zero. This evidence suggests that one reason for 
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why training had no impact when combined with an ordeal was that those most responsive to 

training were selected out. 

 

5. Discussion 

What do these results imply about the design of an eyeglass distribution program? In 

other words, what combination of the two approaches we examine to improve 

cost-effectiveness—imposing an ordeal mechanism and training—is best at reducing the 

proportion of students receiving but not using eyeglasses while at the same time generating a 

higher overall usage?  

 Figure 711 plots usage rates based on the random check data along with the implied 

non-usage rate—i.e. the rate of glasses recipients that did not wear their glasses. In the free 

distribution group, 100% minus the usage rate is the rate of non-usage. In the ordeal group, the 

non-usage rate is the difference between the usage rate and voucher redemption rate (the 

redemption rate was 86% and 90% in the short and medium term).12 On the left side of Panel A 

we can see that, without training, the ordeal outperforms free distribution by having a smaller 

non-usage rate while also having a higher usage rate. The right side of the figure, however, 

suggests that this finding is reversed when there is a simultaneous training program. In this case, 

free distribution has a higher overall usage rate. Also due to the larger effect of training in the 

                                                
11 The corresponding regression results are reported in Appendix Table A1.  

12 Note, however that the meaning of these levels is not completely clear because use can be defined in several different ways 
(our main, random check, measure for instance is only a snapshot). We attempt to address this by also presenting analysis using 
student reports of glasses use (in the appendix -- though this measure is more likely subject to social desirability bias). Thus our 
interpretation of results focuses primarily on comparisons across experimental arms. 
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free group the non-usage rate is reduced to about the same level as the ordeal group. A similar 

pattern is seen in the medium term data (Panel B). 

 So what combination of policy approaches is best in our context? What is clear from this 

analysis is that free distribution alone (with no training) and the ordeal together with training are 

not as effective as free distribution with training or the ordeal alone (with no training). Assuming 

imposing an ordeal is costless (to the government—ignoring the cost imposed on those 

redeeming a voucher) then freely delivering glasses with no training increases both non-usage 

and cost. Because training had no effect in the ordeal group, adding an additional training 

program to an ordeal only increases program costs.  

 Thus, the most cost-effective combinations in our case are to either to a) only impose the 

ordeal or b) freely distribute and conduct a training program. The combination of free 

distribution and training yields the highest usage (and a similar amount of non-usage to the 

ordeal alone) but also increases program costs relative to only imposing an ordeal. The question 

for policy makers is whether the 13 percentage point increase in usage and avoiding the 

deadweight loss imposed by the ordeal on recipients is worth the cost of 14% more eyeglasses 

and a training program.  

   

6. Conclusion 

Ordeal or self-selection mechanisms have been proposed as a way to improve the 

cost-effectiveness of programs that provide subsidized health goods in developing countries 

(Dupas et al 2013). By sorting out individuals who would have not used a good even if provided 

for free, ordeal mechanisms can save considerable program resources. However, there is the 

potential that such mechanisms can sort out too many individuals (as is found in the empirical 
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evidence of cost-sharing strategies), a result that can be counter productive to increasing overall 

usage. 

In this paper, we test the performance of an ordeal mechanism and how this performance 

is affected by a simultaneous training program (in addition to subsidization, another 

commonly-used policy tool to boost adoption of welfare enhancing products believed to be 

underutilized). To do so, we implemented a cluster randomized experiment testing variants of a 

school-based eyeglass distribution program. The experiment was designed to compare 

distribution through an ordeal mechanism (in which children with poor eyesight were given 

vouchers redeemable for free eyeglasses in the county seat) and direct delivery of free eyeglasses 

to schools and how each was affected by a training program that provided information on the 

benefits of wearing glasses and addressed common misinformation related to wearing glasses.  

We find that—in the short term—the ordeal mechanism alone improved program cost 

effectiveness by reducing the amount of glasses distributed by 14% while not reducing the 

proportion of individuals using glasses. The training program also improved program cost 

effectiveness, but by increasing the use of eyeglasses among students who were delivered glasses 

for free. Further, the training program achieved a 13 percentage point higher level of usage 

compared to the ordeal alone. Although training had a large effect on use when glasses were 

freely distributed, it had little effect when glasses were distributed through the ordeal mechanism. 

Thus, there was no gain to combining the two interventions in terms of cost effectiveness or in 

increasing overall use rates. We provide the evidence of one reason of training had little effect 

when combined with the ordeal is that the ordeal selected out individuals whose use of glasses 

was most responsive to training.  
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Our findings suggest that either an ordeal mechanism alone or free distribution in 

combination with a training program can be effective policy tools to improve the cost 

effectiveness of free distribution programs. In our setting, imposing an ordeal mechanism and 

free distribution combined with a training program both improved cost effectiveness by reducing 

the number of eyeglasses that went unused. Which is the better policy option depends on whether 

policy makers believe the increase in adoption rates and avoiding the deadweight loss imposed 

by the ordeal is worth increased program costs.  
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Figure 1. Study Region 
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Figure 2: Experimental Design 

 

 

 

252 Schools 

Free Group 
 

(84 Schools) 

Ordeal Group 
 

 (84 Schools) 

Control Group 
 

(84 Schools) 

Free + Training 
 

(42 Schools) 

Free Only 
 

(42 Schools) 
 

Ordeal + Training 
 

(42 Schools) 
 

Ordeal Only 
 

(42 Schools) 
 

Training Only 
 

(42 Schools) 
 

Pure Control 
 

(42 Schools) 
 



 31 

 

Figure 3: Data Collection and Intervention Timeline 
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Figure 4: Glasses Uptake Across Treatment Groups Over Time 
 

Panel A. Short-term (Three Week Follow up) 

 
Panel B. Medium-term (Seven Month Follow Up) 

 

NOTES: Figures show estimated treatment effects on glasses uptake rate 
among treatment arms over time. The effects were calculated using 
school-aggregated data with strata fixed effects included, and 95% 
confidence intervals were calculated with standard errors clustered at the 
school level. 
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Figure 5. Distribution of Myopia Severity Between Voucher Redeemers And Non-redeemers 

 
Panel A. Short-term (Three Week Follow up) 

 
Panel B. Medium-term (Seven Month Follow Up) 

 
NOTES: Severity of myopia was measured by spherical equivalent (SE) 
in the more myopic eye. SE takes value from 0 (least myopia) to -6.50 
(most myopia). The p-values for Kolmogorov-Smirnov tests of equality 
of distribution are 0.001 (Panel A, left), 0.007 (Panel A, right), 0.003 
(Panel B, left), and 0.034 (Panel B, right).    
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Figure 6.A: Glasses Usage Across Treatment Groups Over Time 

 
Panel A. Short-term (Three Week Follow up) 

 
Panel B. Medium-term (Seven Month Follow Up) 

 
 

NOTES: Figures show estimated treatment effects on glasses usage rate 
among treatment arms over time. The effects were calculated using 
school-aggregated data with strata fixed effects included, and 95% 
confidence intervals were calculated with standard errors clustered at the 
school level. 
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Figure 6.B: Glasses Usage Across Treatment Groups Over Time  
(Individual Self-reported Data) 

 
Panel A. Short-term (Three Week Follow up) 

 
Panel B. Medium-term (Seven Month Follow Up) 

 
 

NOTES: Figures show estimated treatment effects on glasses usage rate among 
treatment arms over time. Usage takes value of 1 if individual self-reported that 
he/she always wearing glasses. The effects were calculated using individual 
self-repot data of always wear with strata fixed effects included, and 95% 
confidence intervals were calculated with standard errors clustered at the school 
level.  
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Figure 7. Usage and Non-Usage Rate Across Treatment Groups Over Time 
 

Panel A. Short-term (Three Week Follow up) 

 
Panel B. Medium-term (Seven Month Follow Up) 

 
 

NOTES: School aggregated data was used. Non-usage rate was defined by the 
difference between uptake and usage.   
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Table 1. Baseline Descriptive Statistics and Balance Check 
 

 
Mean 

(Std. Dev.) 
 Coefficients (Standard error) on: 

N 

P-value: 
Equality 

of All 
Groups  

Control, 
No Training 

 Control, 
Training 

Ordeal, 
No 

Training 

Free, 
No 

Training 

Ordeal, 
Training 

Free, 
Training 

1. Male (0/1) 0.531  -0.053*	   -0.046	   -0.056*	   -0.050	   -0.032	   3054 0.429	  
 (0.500)  (0.032)	   (0.029)	   (0.030)	   (0.034)	   (0.029)	     
2. Grade 5 (0/1) 0.614  -0.031	   0.007	   -0.000	   -0.008	   -0.024	   3054 0.845	  
 (0.487)  (0.033)	   (0.033) (0.030)	   (0.033)	   (0.032)	     
3. Severity of myopia (LogMAR) 0.489  -0.048*	   -0.005	   -0.037	   -0.005	   -0.001	   3054 0.304	  
 (0.223)  (0.027)	   (0.031)	   (0.030)	   (0.031)	   (0.029)	     
4. Already wearing glasses (0/1) 0.161  0.008	   0.042*	   -0.004	   0.020	   0.039	   3054 0.336	  
 (0.368)  (0.028)	   (0.025)	   (0.023)	   (0.025)	   (0.024)	     
5. Believe he/she is myopic (0/1) 0.464  -0.019	   0.025	   -0.013	   0.015	   -0.010	   3035 0.883	  
 (0.499)  (0.046)	   (0.039)	   (0.041)	   (0.041)	   (0.042)	     
6. Believe wearing glasses harms vision (0/1) 0.400  0.027	   -0.038	   -0.027	   0.007	   0.040	   3054 0.320	  
 (0.490)  (0.042)	   (0.049)	   (0.041)	   (0.042)	   (0.036)	     
7. Believe wearing glasses treats myopia (0/1) 0.180  0.044**	   0.004	   0.000	   0.031*	   0.016 3054 0.185	  
 (0.384)  (0.022)	   (0.019)	   (0.018)	   (0.016)	   (0.017)	     
8. Both parents migrate elsewhere for work (0/1) 0.097  0.021	   0.010	   -0.001	   -0.007	   -0.006	   3025 0.778	  
 (0.296)  (0.023)	   (0.020)	   (0.022)	   (0.020)	   (0.021)	     
9. Father finished high school or higher edu (0/1) 0.168  -0.025	   -0.032	   -0.039	   -0.004	   -0.001	   3041 0.515	  
 (0.374)  (0.027)	   (0.030)	   (0.026)	   (0.027)	   (0.025)	     
10. Mother finished high school or higher edu (0/1) 0.084  0.025	   -0.016	   -0.003	   0.032	   0.047*	   3031 0.091	  
 (0.278)  (0.025)	   (0.024)	   (0.021)	   (0.026)	   (0.025)	     
11. Household assets (USD) 5077.522  -591.778	   -570.719	   -237.952	   752.296	   384.300	   2926 0.470	  
 (5596.953)  (734.730)	   (771.754)	   (851.962)	   (845.691)	   (982.738)	     
12. Distance from school to county seat (km) 38.688  -7.820	   -6.060	   -7.186	   -5.458	   -5.024	   3054 0.584	  
 (16.167)  (4.945)	   (4.886)	   (5.451)	   (5.365)	   (4.875)	     

NOTES: Table uses full baseline sample. First column shows the mean and standard deviation of the baseline characteristic in the comparison (control, no training) cell. Columns 2 through 6 show 
coefficients and standard errors (in parentheses) from a regression of the characteristic on other five treatment dummies. Standard errors are clustered at the school level. The final column shows the 
p-value from a Wald test that coefficients are jointly zero. *, **, and *** indicate significance at 10%, 5% and 1%. Severity of myopia is measured by LogMAR of the better eye. It takes value from 
-0.3 (best vision) to 1.6 (worst vision) with an increment of 0.1 corresponding to one line change on the vision chart. Students with normal vision should have value less or equal to 0.0. Household 
assets are measured by was calculated by summing the value, as reported in the China Rural Household Survey Yearbook (Department of Rural Surveys, National Bureau of Statistics of China, 2013), 
of items on the list of 13 owned by the family. Data source: authors' survey. 
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Table 2. Determinants of Voucher Redemption Among Ordeal Group 
 

 School Aggregated Data  Individual Data 
  (1)	   (2)	    (3)	   (4)	  

 

Short 
Term	  

Medium 
Term	  

 Short 
Term	  

Medium 
Term	  

Dep. Variable: 
 

Voucher Redemption 
Rate	  

 Voucher Redemption	  
(0/1)	  

Training (0/1) -0.031	   -0.047	    0.039	   0.027	  
 (0.067)	   (0.066)	    (0.028)	   (0.025)	  
Male (0/1) -0.338	   -0.189	    -0.033	   -0.013	  
 (0.207)	   (0.228)	    (0.023)	   (0.023)	  
Grade 5 (0/1) 0.014	   -0.068	    0.015	   0.020	  
 (0.364)	   (0.365)	    (0.023)	   (0.020)	  
Severity of myopia (LogMAR) 0.169	   -0.000	    0.093***	   0.064***	  
 (0.566)	   (0.453)	    (0.025)	   (0.022)	  
Already wearing glasses (0/1) -0.225	   -0.284	    -0.016	   -0.025	  
 (0.426)	   (0.450)	    (0.051)	   (0.042)	  
Believe he/she is myopic (0/1) 0.063	   0.079	    0.076***	   0.049**	  
 (0.328)	   (0.349)	    (0.027)	   (0.021)	  
Believe wearing glasses harm vision (0/1) -0.262	   -0.048	    0.013	   -0.015	  
 (0.225)	   (0.217)	    (0.021)	   (0.020)	  
Believe wearing glasses treat myopia (0/1) -0.138	   -0.135	    -0.033	   -0.038	  
 (0.204)	   (0.186)	    (0.026)	   (0.026)	  
Both parents migrant elsewhere for work (0/1) -0.430	   -0.277	    0.035	   0.034	  
 (0.499)	   (0.470)	    (0.025)	   (0.023)	  
Father finished high school or higher edu (0/1) 0.002	   -0.227	    0.011	   -0.018	  
 (0.190)	   (0.203)	    (0.024)	   (0.026)	  
Mother finished high school or higher edu (0/1) 0.702	   0.504	    -0.019	   -0.023	  
 (0.607)	   (0.621)	    (0.030)	   (0.032)	  
Household assets (USD) -0.000	   -0.000	    0.000	   -0.000	  
 (0.000)	   (0.000)	    (0.000)	   (0.000)	  
Distance from school to county seat (km) -0.003	   -0.002	    -0.003***	   -0.002***	  
 (0.002)	   (0.002)	    (0.001)	   (0.001)	  
Mean of Ordeal, No Training 0.86	   0.90	    0.85	   0.89	  
Adjusted R2 0.58	   0.53	    0.18	   0.15	  
Observations 84	   84	    872	   885	  

NOTES: Results from school aggregated data are reported in columns (1) and (2). Results from individual data 
are reported in column (3) and (4). Each regression also includes dummy variables for randomization strata. 
Standard errors clustered at school level are reported in parentheses. *, **, and *** indicate significance at 10%, 
5% and 1%. 
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Table 3. Impact on Glasses Uptake Among Ordeal and Control Groups 
 
  (1) (2)  (3) (4) 
  Short Term  Medium Term 
Panel A. School Aggregated Data Dep. Variable: Glasses Uptake Rate 
Training 0.042 0.024  0.077 0.068 
 (0.040) (0.039)  (0.049) (0.051) 
Ordeal 0.618*** 0.628***  0.514*** 0.528*** 
 (0.039) (0.041)  (0.046) (0.048) 
Ordeal*Training -0.020 -0.005  -0.080 -0.073 
 (0.064) (0.063)  (0.069) (0.073) 
Controls Included NO YES  NO YES 
P-value of (Training + Ordeal + Ordeal*Training) 0.000 0.000  0.000 0.000 
Mean of Pure Control 0.24  0.39 
Observations 168 168  168 168 
Panel B. Individual Data Dep. Variable: Glasses Uptake (0/1) 
Training 0.020 0.033  0.055 0.059 
 (0.030) (0.028)  (0.040) (0.037) 
Ordeal 0.591*** 0.584***  0.456*** 0.455*** 
 (0.032) (0.027)  (0.036) (0.033) 
Ordeal*Training 0.036 0.044  -0.019 -0.007 
 (0.045) (0.042)  (0.052) (0.050) 
Controls Included NO YES  NO YES 
P-value of (Training + Ordeal + Ordeal*Training) 0.000 0.000  0.000 0.000 
Mean of Pure Control 0.24  0.43 
Observations 1921 1800  1950 1825 

NOTES: Results from school aggregated data are reported in Panel A. Results from individual data are 
reported in Panel B. Controls in columns (2) and (4) include 12 baseline variables listed in the balanced 
check (Table 1). Randomization strata are included. Standard errors clustered at school level are reported 
in parentheses. *, **, and *** indicate significance at 10%, 5% and 1%. 
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Table 4. Impact on Glasses Usage  
 
  (1) (2)  (3) (4) 

  Short Term  Medium Term 
Panel A. School Aggregated Data              Dep. Variable: Glasses Usage Rate 
Training 0.018 0.024 

 
0.041 0.058 

 (0.033) (0.031) 
 

(0.040) (0.039) 
Ordeal 0.236*** 0.248*** 

 
0.111** 0.134*** 

 (0.050) (0.045) 
 

(0.050) (0.041) 
Free 0.177*** 0.171*** 

 
0.072 0.086** 

 (0.048) (0.044) 
 

(0.047) (0.038) 
Ordeal*Training -0.008 0.009 

 
-0.078 -0.062 

 (0.070) (0.066) 
 

(0.067) (0.062) 
Free*Training 0.168** 0.171*** 

 
0.068 0.052 

 (0.065) (0.060) 
 

(0.066) (0.065) 
Controls Included NO YES  NO YES 
P-value of (Ordeal – Free) 0.317 0.163  0.466 0.266 
P-value of (Training + Ordeal*Training) 0.869 0.567  0.486 0.920 
P-value of (Training + Free*Training) 0.001 0.000  0.038 0.031 
P-value of (Ordeal + Ordeal*Training -  
             Free - Free*Training) 

0.046 0.133  0.043 0.235 

Mean of Pure Control 0.17  0.23 
Observations 252 252  252 252 
Panel B. Individual Data                      Dep. Variable: Glasses Always Wear (0/1) 
Training 0.041* 0.054***  0.041 0.046* 
 (0.021) (0.019)  (0.029) (0.027) 
Ordeal 0.076*** 0.079***  0.061* 0.061** 
 (0.025) (0.024)  (0.031) (0.026) 
Free 0.045* 0.042  0.042 0.036 
 (0.027) (0.026)  (0.027) (0.023) 
Ordeal*Training 0.014 0.013  -0.004 0.008 
 (0.038) (0.035)  (0.042) (0.038) 
Free*Training 0.152*** 0.141***  0.039 0.034 
 (0.039) (0.038)  (0.038) (0.035) 
Controls Included NO YES  NO YES 
P-value of (Ordeal – Free) 0.277 0.189  0.484 0.295 
P-value of (Training + Ordeal*Training) 0.085 0.027  0.188 0.029 
P-value of (Training + Free*Training) 0.000 0.000  0.001 0.000 
P-value of (Ordeal + Ordeal*Training -  
             Free - Free*Training) 

0.002 0.007  0.357 0.958 

Mean of Pure Control 0.09  0.15 
Observations 3054 2864  3054 2833 

NOTES: Results from school aggregated data are reported in Panel A. Results from individual data are 
reported in Panel B. Controls in columns (2) and (4) include 12 baseline variables listed in the balanced 
check (Table 1). Randomization strata are included. Standard errors clustered at school level are reported 
in parentheses. *, **, and *** indicate significance at 10%, 5% and 1%. 
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Table 5. Response to Training among Sample Individuals with Different Propensities to Redeem 
Voucher in Free Group 
 
  (1)  (2) 
School Aggregated Data Dep. Variable: Glasses Usage Rate 
Training 0.194*  0.356 

 (0.106)  (0.311) 
Middle Tercile of Propensity to Redeem 0.013   
 (0.150)   Top Tercile of Propensity to Redeem -0.078   
 (0.205)   Training*Middle Tercile of Propensity/Redeem  0.008   
 (0.182)   Training*Top Tercile of Propensity/Redeem  -0.120   
 (0.163)   Propensity    -1.474** 

   (0.725) 
Training*Propensity to Redeem   -0.252 

   (0.374) 
    
Controls Included YES  YES 
Mean in Free Only 0.89  0.89 
Observations 84  84 

NOTES: Column (1) discretizes propensity score into three terciles. Lowest tercile is used as benchmark. 
Column (2) uses continuous propensity score. Randomization strata are included. Standard errors 
clustered at school level are reported in parentheses. *, **, and *** indicate significance at 10%, 5% and 
1%. 
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Appendix Figure A1. Conditional Glasses Usage Among Those Having Glasses  
(Individual Self-reported Data) 

Panel A. Short-term (Three Week Follow up) 

 
Panel B. Medium-term (Seven Month Follow Up) 

 
 

NOTES: Figures show estimated treatment effects on glasses usage rate among treatment arms over time. Those did 
not have glasses are excluded. Usage takes value of 1 if individual self-reported that he/she always wearing glasses. 
The effects were calculated using individual self-repot data of always wear with strata fixed effects included, and 95% 
confidence intervals were calculated with standard error clustered at school level.
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Appendix Table A1. Impact of Treatment on Reducing Glasses Non-Usage (Uptake-Usage). 
 
  (1) (2)   (3) (4) 
  Short Term  Medium Term 
Panel A. School Aggregated Data           Dep. Variable. = Non-Usage Rate  
Training 0.021 0.006  0.032 0.009 

 (0.040) (0.043)  (0.044) (0.052) 
Ordeal 0.382*** 0.377***  0.402*** 0.385*** 

 (0.051) (0.052)  (0.054) (0.056) 
Free 0.590*** 0.587***  0.537*** 0.515*** 

 
(0.045) (0.046)  (0.044) (0.045) 

Ordeal*Training -0.014 -0.023  0.000 -0.010 

 (0.076) (0.078)  (0.076) (0.080) 
Free*Training -0.211*** -0.203***  -0.138** -0.115 

 (0.069) (0.069)  (0.067) (0.070) 
Controls Included NO YES  NO YES 
P-value of (Ordeal - Free) 0.000 0.000  0.020 0.016 
P-value of (Ordeal + Ordeal*Training – 
             Free - Free*Training) 0.860 0.649  0.961 0.660 

Mean of Pure Control 0.07  0.16 
Observations 254 254  254 254 
Panel B. Individual Data                     Dep. Variable. =  Non-Usage (0/1) 
Training -0.022 -0.030  0.009 0.008 

 (0.029) (0.031)  (0.036) (0.038) 
Ordeal 0.522*** 0.506***  0.396*** 0.396*** 

 (0.033) (0.034)  (0.036) (0.035) 
Free 0.714*** 0.708***  0.533*** 0.533*** 

 
(0.027) (0.028)  (0.032) (0.031) 

Ordeal*Training 0.019 0.026  -0.008 -0.023 

 (0.049) (0.049)  (0.054) (0.053) 
Free*Training -0.174*** -0.169***  -0.088* -0.089* 

 (0.044) (0.045)  (0.047) (0.048) 
Controls Included NO YES  NO YES 
P-value of (Ordeal - Free) 0.000 0.000  0.000 0.000 
P-value of (Ordeal + Ordeal*Training – 
             Free - Free*Training) 0.970 0.871  0.090 0.030 

Mean of Pure Control 0.15  0.27 
Observations 3054 3054   3054 3054 

NOTES: Randomization strata are included. Standard errors clustered at school level are reported in 
parentheses. *, **, and *** indicate significance at 10%, 5% and 1%. 
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