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Abstract

Street-food safety is a public health concern in several developing countries. We investigate whether

improvements in food safety can be achieved by providing information to vendors in the form of a train-

ing. Among randomly assigned groups of street-food vendors in urban Kolkata, India, we find large

improvements in knowledge and awareness, but little changes in their observed behaviors. We provide

suggestive evidence that a combination of both lack of demand for food safety and perceived high costs

of hygiene practices for vendors, are likely to drive the results. We conclude that information is not the

key constraint in this context.
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1 Introduction

The Food and Agricultural Organization (FAO) and the World Health Organization (WHO) regularly

report that the consumption of unsafe street food affects millions of people all over the world (FAO

and WHO, 2002; WHO, 2008a). Since street food accounts for a significant proportion of the daily

urban food consumption of 2.5 billion consumers (FAO, 2007), having a more reliable and safer food

supply chain remains one of the major public health concerns of many governments (FAO, 2009;

Bhowmik, 2012). Several factors contribute to this status quo. First, vendors often lack access

to basic infrastructures like clean water (Duflo et al., 2012). Second, this is an informal sector

plagued by uncertainty, which lowers the incentives for vendors to make the necessary investments

to improve the quality of their business (FAO, 2013). Finally, street vending is an occupation that

requires little start-up capital, and therefore draws a large section of the urban poor who lack

awareness and adequate training in safe food handling methods, further exacerbating the problem

(NCEUS, 2007; World Bank, 2013).

In this paper, we focus on the last factor and seek to understand whether a training aimed at

improving vendors’ awareness about food safety, can reduce street-food safety hazards. The simple

underlying hypothesis is that such a training reduces the costs of awareness and allows (in principle)

the vendors to sell to consumers a more desirable good (or service). The project was undertaken in

Kolkata, India, from March 2015 to July 2016, with the logistic support of Innoaid, a Danish-based

Nongovernment Organization (NGO).1 We collected a sample of 681 street-food vendors, spread

out in different areas of the city, and grouped them into 74 blocks of roughly 10 vendors each.2

We then randomly allocated a fraction of the blocks of vendors to receive a training program. The

training consisted of 3 workshops and 3 follow-ups, organized over 10 consecutive weeks, and had

two main objectives: first, to enhance vendors’ awareness of health risks related to food vending,

and second, to develop their capacity to make the necessary improvements in food safety practices.

Further, half of the vendors who were assigned to the training also received promotional material,

specifically tailored posters, napkins and certificates, allowing them to advertise to customers their

participation in the program.

1Innoaid is active in addressing development challenges supported by academic collaborations. They started working on street-food ven-
dors in Kolkata in 2008. Besides Innoaid, the project was implemented jointly with two local organizations active in promoting sustainable
development for the poor and marginalized communities: Joygopalpur Gram Vikash Kendra (JGVK) and Gana Unnayan Parshad (GUP). For
more details on Innoaid and its partners, see the Online Appendix and: http://www.innoaid.org/partners/existing-partners/.

2We explain in more details in Section 2.3 what we mean by “block” of vendors.
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At the beginning and at the end of the study, we collected data on vendors’ socio-economic

characteristics, as well as their awareness about food safety and health threats, actions taken, and

business practices. Additionally, we monitored vendors’ actual behavior between the baseline and

the endline surveys for a total of 6 data points for each vendor. The direct monitoring of vendors’

daily behaviors at their kiosks allows us to have a more comprehensive and accurate evaluation of

their practices without relying exclusively on self-reported information. Moreover, at each point of

the data collection and training, the take-up rate is always above 70%. Altogether this makes our

study novel also for the degree of accuracy of the data collected about street-vendors. Hence our

setup allows to identify the effect of the program in a simple difference-in-difference framework,

comparing outcomes for vendors in treatment and control groups before and after the workshops.

It is crucial to point out that our results are not going to be driven by spillover effects because we

collected precise information also about each vendor’s network on the street and hence we can

control for it. We elaborate on this in the Data section.

Our design has a major advantage from the point of view of the identification. Indeed, given

that (i) Eligibility for the training is randomly allocated, (ii) The participation is voluntary, and

(iii) There is no mandated penalty for non-compliance to food-safety practices, we can identify

the effect of increased awareness on vendors’ behavior such that it is not confounded by the fear of

punishment. This would not be the case, for instance, if one were evaluating a government-designed

food hygiene monitoring program. In this case, the vendors’ observed behavior could be driven by

both the improved awareness and the threat of sanctions in case of non-compliance, with the two

being difficult to disentangle.3 In our case, any effect of the training provides evidence towards a

potential scope of self-regulation by the vendors.4 This is informative to a policy-maker, because it

would make the case for the efficacy of such an intervention due to its low cost of implementation.

Indeed, fines and sanctions may provide stronger incentives for vendors to comply with higher food-

safety practices, but it would likely be a much more expensive intervention, especially in a weak

and complex institutional environment.5

3In this regard, we relate to the social-dilemma literature on the effectiveness of rewards versus punishments (e.g. Sigmund et al. (2001),
Van Lange et al. (2014)).

4“Self-regulation” refers to the set of actions undertaken by the private sector to regulate itself. This might arise for several reasons such as:
(i) self-interest, e.g. a firm deciding to sell a “green” product because consumers are willing to pay for it; (ii) to enhance ethical beliefs (Baron,
2010); (iii) to deter public regulation (Maxwell et al., 2000; Lyon and Maxwell, 2004) or boycotting (Baron, 2009; Baron and Diermeier,
2007).

5Recent experiments document that such threats may not always work positively (e.g. Casaburi and Macchiavello (2015)). Nevertheless,
these findings support our argument that sanctions would prevent us to identify the (pure) effect of increased awareness on vendors’ behavior
such that it is not confounded by other effects. For our specific context, details on the street food sector in Kolkata are provided in the
Background section.
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The first set of results is twofold. First, we find a substantial effect of the training on vendors’

awareness, knowledge of food safety hazards and self-reported safety behaviors. For instance, ven-

dors in the treatment groups are 8% more likely to be able to articulate some measures of proper

food hygiene, 3% more likely to know some practices for personal hygiene, 8% more likely to articu-

late what potential contaminants of food are, and 10% more likely to know how to handle common

utensils hygienically. In terms of claimed actions taken, they are on average more likely to engage

in discussions about safe-food practices with other vendors (20%), to gather further information

about these practices (13%), and to attempt improving the water distribution and garbage disposal

facilities in their stalls (23%). Second, concerning actual food safety behaviors (as measured by the

external monitors), we assign vendors scores based on several observed practices, and map these

scores into 4 indexes: Facilities, which captures basic cleanliness and facilities around the stall, and

is applicable to all vendors; Handling which captures food handling, and is only relevant for vendors

preparing food in the stall; Customers which relates to customer service, and it is applicable only

to vendors who have facilities for customers to eat within the stall premises; Total, which is the

average of all indexes. A vendor exhibiting perfect behavior on all dimensions of an index would

get a score of 100%. We observe that, despite the significant changes in awareness and claimed

actions taken, there is a limited significant change in actual food safety behaviors, with the Facilities

index increasing by only 3.9% after the third workshop, and the Total index by only 2.7%, whereas

the rest of the indexes are not significantly affected.

Given the complexity of the sector, there are several reasons that might explain why behavioral

improvements in food safety are difficult to undertake. The simplest one may be that vendors lack

the basic necessary incentives because, even if they changed their behavior, they know the quality

of their goods would be difficult to observe in practice, and hence they would not be able to re-

tain a larger surplus from the consumers. This would be the case if food safety improvements take

place during processes which are not visible to customers, as in the case of some food storage and

preservation processes. Since one treatment arm is given free tools to advertise participation to the

program, we are able to test directly whether food safety improvements are prevented because they

might go unnoticed by consumers. With respect to this dimension, we do not find a significantly

different impact for this group of vendors compared to the basic treatment. This implies that “ad-

vertisement” of hygiene practices (or lack of) is not a crucial factor, and therefore can be rejected

as possible explanation.
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Another possibility might be related to the main underlying assumptions behind our interven-

tion. We provide some (at least partial) tests against them, which in turn may help providing

some concrete explanations for our findings. Concerning the supply side of the market, our im-

plicit assumption is that an informational training about food safety is going to reduce the costs

to produce safer goods. However, the production of such goods might be difficult because, be-

sides lacking awareness about food safety, vendors are also constrained by the lack of several other

costly facilities, such as clean water, waste disposal and electricity. This channel could be tested

by randomizing a monetary compensation (cash or in-kind) to vendors. However, since we deal

with a complex sector characterized by widespread extortion suffered by street vendors, monetary

incentives are difficult to test in our context.6 Following the same idea, we collect instead direct

information about individual perceived costs of improving food safety (pre and post intervention),

and find that the training does not decrease these costs. We take the latter result as indirect evidence

that the perceived costs of making behavioral improvements are high and were not lowered by the

training. Concerning the demand side of the market, our implicit assumption is that consumers

have a larger marginal willingness to pay for safer food. However, consumers might be accustomed

to the current street-food hygienic standards, and hence their marginal willingness to pay might

not be that different. Ideally we could test this either by collecting these information directly from

customers, or by randomizing a training to them. However, this was not feasible in our context,

but in line with this idea, we show that vendors actually improving food safety behaviors do not

benefit more in terms of higher revenues or profits, which supports this idea. All in all, our findings

imply that a training is not sufficient to foster substantial changes in food-safety, suggesting that

information alone is not the key constraint in this sector.

The paper contributes to a flourishing literature investigating the role of trainings offered to

micro-entrepreneurs in developing countries. While they mostly focus on improving business prac-

tices to foster profitability and employment (Karlan and Valdivia, 2011; Mano et al., 2012; De Mel

et al., 2014; Argent et al., 2014; Valdivia, 2015; Brooks et al., 2018), our main goal is to reduce a

negative externality, food safety hazards, through an informational training. In this regard, we re-

late to information experiments aimed at improving health outcomes. Previous studies randomized

information on the importance of wearing eye glasses (Ma et al., 2013), on how to avoid intestinal

6This is confirmed both by the information we collected at baseline and also by InnoAid’s local partners, who were highly skeptical about
providing monetary incentives to street vendors. More details in the background section.
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worm infections (Meredith et al., 2013) or prevent HIV (Duflo et al., 2015; Dupas, 2011), and to

access to family planning sessions (Ashraf et al., 2014). In a recent review of this literature, Dupas

and Miguel (2017) state that “Information is necessary but often not sufficient to generate take-up”

(page 41): similar conclusions can be drawn from our experiment. The only previous study that we

are aware of that deals with retailers is Banerjee et al. (2015), in which they provide information

and financial incentives (higher markups) to retailers selling a specific type of salt aimed at reducing

anemia. Differently from this latter paper, we do not rely on financial incentives because they are

difficult to implement for the reasons we explained before.

Closely related to our paper, small-scale studies run by microbiologists show mixed results about

the effectiveness of trainings aimed at improving food safety among street vendors (e.g. Choud-

hury et al. (2011); Soon et al. (2012); Abushelaibi et al. (2015); da Cunha et al. (2014)). With

respect to this literature, we differentiate upon several dimensions: i) We provide an economic

framework to understand vendors’ behaviors and test different explanations behind our findings;

ii) We base our inferences on a larger sample of vendors; iii) We provide a novel approach to as-

sess and measure food safety standards, based on a multitude of information collected on multiple

observations, which could be replicated in similar contexts; (iv) We collected precise information

about each vendor’s network on the street to account for possible spillover effects and spread of

information contained in the workshops; (v) Finally, our results also allow measuring how lasting

is the informational shock provided by the workshop. With respect to this last point, we find that

vendors’ awareness and knowledge of food safety measures are still present five months after the

last training. This is despite the fact that the training was substantially shorter (up to six meetings)

than other studies focused on business practices.

Lastly, our study has also a strong policy relevance because the Indian government is currently

undertaking a process of formalization of street vendors. Indeed, the Parliament of India enacted

to regulate street vendors in public areas and passed a National Act for Urban Street Vendors (“Pro-

tection of Livelihood and Regulation of Street Vending”) in March 2014. The aim of the Act is

to regulate the unorganized street vending sector, providing specific zones to the street vendors, a

proper license to run their business and recommendations concerning health and hygienic standards

(NPUSV, 2009). The implementation of this policy has been so far limited to few urban areas, and,

as of 2018, Kolkata is not among them yet. Therefore, much of the business still remains informal

throughout India. This makes the results of our study very timely and relevant for the policy-makers
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who need to deal with the practical implementation of the National Act. This is true not only for

Kolkata, but also for the rest of India, as well as for similar countries in South-East Asia wishing to

undertake a similar path.

The remainder of this paper is organized as follows. In Section 2 we briefly describe the context

of our study and the design of the experiment. In Section 3, we present our data. We describe our

empirical strategy and report our results in Section 4. We conclude in Section 5.

2 Background, Design and Intervention

2.1 Background on Street Vendors

Street vending is the activity of selling goods and services in the streets without having a permanent

built-up structure (Wongtada, 2014). This is an important and growing source of employment in

developing countries, especially for the urban poor, as it does not require specialized skills or a large

start-up capital (FAO, 2013). Street vending is mostly conducted in the informal sector, as local au-

thorities are unable (and/or unwilling) to regulate this sector, also because they often lack sufficient

resources to establish and enforce a license system (Bhowmik, 2012). On their side, vendors are of-

ten criticized for providing low quality goods, creating congestion and safety risks (Bromley, 2000).

This precarious position and highly uncertain environment make them ideal victims for harassment

such as evictions, confiscation of merchandise, and demands for extortion (Bhowmik, 2012). Nev-

ertheless, street-vendors around the world are considered a successful example of collective actors

in the society, as they are often organized in unions and informal groups promoting their collective

interests (Saha, 2016).

Among street vendors, food sellers represent the most visible group as they provide affordable

and nutritional food to millions of urban consumers every day, especially to low- and middle- in-

come consumers with limited time and means for shopping and cooking (FAO, 2007). However,

as acknowledged by international organizations, street-food might represent a health threat both

because vendors lack access to basic infrastructures and because they often lack expertise in food

handling methods (WHO, 2008a; FAO, 2009, 2013). This has been documented in several recent

studies, among others, in Ghana (Mensah et al., 2002), South Africa (Lues et al., 2006), Haiti (Sama-

pundo et al., 2015), Brazil (Cortese et al., 2016) and Vietnam (Samapundo et al., 2016), showing
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that food safety knowledge is limited among street vendors. Such food safety hazards might lead

to water-borne, vector-borne and food-borne diseases (Rane, 2011), which are strongly linked to

mortality from diarrhea, causing approximately 2.2 million deaths annually (WHO, 2008b). Im-

portantly, the above mentioned studies also point out that most health hazards may be prevented

simply through careful food handling.

Our study is based in Kolkata, which is the third largest urban agglomeration in India, with a

population of about 14 million inhabitants, and is the main business, commercial and financial hub

of Eastern India. The most recent estimates suggest that there are 300,000 street vendors in greater

Kolkata, and approximately half of them are street-food vendors (NCEUS, 2009), selling rich, di-

verse and affordable food to millions of customers every day. Similarly to other urban areas, Kolkata

is not exempt from public health issues generated by street-food vending. One of the first docu-

mented research on this city is a study by the All Indian Institute of Hygiene and Public Health (AIIH

and PH), with support from FAO (Chakravarty and Canet, 1996), which has shown that food safety

hazards are prevalent in Kolkata due to limited food hygiene awareness, unclean environments,

working practices and food adulteration. More recent case studies report that 47% samples of wa-

ter used by street-food vendors were contaminated (Walvekar, 2017). Importantly, they highlight

that the water was safe at the source, but became contaminated through poor handling practices.

2.2 A simple model of vendors’ behavior under uncertainty

Given the above description of the context, we wish to formalize vendors’ behavior within a simple

model of profit maximization under uncertainty. Assume there is a continuum of street-food vendors

operating in a market of differentiated goods. For simplicity, vendors have to choose whether to

produce a good of quality H(igh) or L(ow).

In order to produce L, costs and revenues are known and the expected profits are set to E[πL] =

1 as benchmark. In order to produce H, vendors face uncertainty about both costs and revenues.

For each vendor, the expected profits are E[πH] = E[R− C], where, for simplicity, C ∼ N(µC , σ2
C)

and R ∼ N(µR, σ2
R).

7 Assume further that σ2
R ⊥ σ

2
C and E[R− C] = µR −µC > 1. The latter can be

thought as consumers having a larger taste for H over L because it is more healthy and therefore

yields higher utility. The random variable C captures the ex-ante uncertainty about investing in

7Note that the assumption of normality is not crucial here. A more realistic assumption of, e.g., truncated normal would yield the same
qualitative equilibrium condition, but at the cost of a much more tedious derivation.

8



H. The uncertainty comes from two sources: (i) vendors may have different (“hard”) costs of

production and (ii) vendors’ awareness about food quality, safety and its production, is a (“soft”)

costly information. In particular, a vendor with high awareness has less cost to produce H than a

vendor with low awareness, conditional on the same lack of basic infrastructure and costs on the

street. R captures the idea that vendors are uncertain about the consumers’ willingness to pay for

H (which implies that vendors are uncertain about the aggregate demand).8 Uncertainty is further

exacerbated by consumers finding difficult to detect whether a vendor is selling a good of quality

H or L.

A distinctive feature of our model is the assumption that vendors are risk adverse with respect

to profits from the high-quality good, and they differ in the degree of risk aversion. Risk aversion is

captured by the standard Arrow-Pratt measure of constant absolute risk-aversion (CARA), which is

distributed over the interval [0, x]. Hence vendors producing H have utility UH = −e−λπH (versus

a known UL = 1). The problem they solve can be restated as follows:

max

�

µR −µC −λ
σ2

R +σ
2
C

2

�

(1)

Vendors produce H if UH > UL, that is, under the condition that:

λ <
2 (µR −µC − 1)
σ2

R +σ
2
C

. (2)

In the absence of an intervention in the market, the share of vendors producing H can be represented

by the colored area in Figure 1.

Inequality (2) leads us to formulate two simple (cheap) interventions and testable hypotheses to

increase the expected utility of vendors to produce H and hence to increase the share of high-quality

food in the market.

Hypothesis 1. An informational training aimed at increasing awareness about food quality and safety,

leads to (i) A decrease in the expected costs µC and costs uncertainty σ2
C to produce H, and (ii) An

increase in the share of vendors producing H.

Hypothesis 2. Providing vendors with promotional material, specifically tailored posters, napkins and

certificates, allowing them to advertise to customers their participation in the informational training

8This is a reasonable assumption to make in large metropolitan areas with very heterogeneous groups of consumers.
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Figure 1: Share of vendors producing H

(on top of providing the training itself), leads to (i) An increase in the expected revenues µR and a

decrease in the uncertainty σ2
R of these revenues (on top of a decrease in µC and σ2

C) and (ii) A further

increase in the share of vendors producing H.

According to Hypothesis 1, the (ex ante) share of vendors producing H is depicted under the

curve T1 in Figure 1 and that according to Hypothesis 2 is depicted under the curve T2. Both

hypotheses are brought to data in this paper. It is worth pointing out that our primary purpose is

not going to separately estimate the parameters µR, µc, σ
2
R, σ2

C , or λ, of our model. The primary

aim is to test whether, and to what extent, simple interventions acting on what we labeled “soft”

costs (like awareness of food quality and safety), or on advertising the quality to consumers, are

sufficient to boost a change in the share of vendors producing H. Indeed it is very likely that such

hypothesized interventions are going to affect these parameters altogether. However, the model is

still useful to understand the main incentives at play and to formulate interventions that can be

implemented and replicated elsewhere.
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2.3 Design of the Experiment

Our experiment consisted of three initial phases: identification, mobilization, and randomization

of vendors. These were followed by the survey collection, workshops, monitoring, and evaluation.

During the identification phase, we selected suitable areas for the training based on the presence of

a significant cluster of street-food vendors. This process led to the selection of 10 areas distributed

across the entire city (see Figure 2). These neighborhoods differ in terms of socio-economic back-

ground, including different types of consumers. For instance, some vendors are located in business

districts, others are close to schools or public transportation.

Figure 2: Map of Kolkata

Notes: This figure shows a map of Kolkata with the 10 selected areas of our intervention. The 74 blocks of vendors that were selected for the
analysis are spread out across these 10 areas. Each area is represented by both treated and non treated vendors.

The mobilization phase proceeded in the following way. Since street vending is an informal ac-

tivity and vendors are generally organized in informal groups, we had to first engage “local vendors

leaders”, who are informal representatives of vendors on the street and often affiliated to vendors’

unions. Our team made arrangements with several leaders throughout the city who represented
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a total of more than 2,000 vendors. Based on their location, we clustered them in 200 blocks of

roughly 10 vendors each.9 From these blocks, we randomly selected 100 blocks that constituted

our initial sample. 26 of them were used as pilot to evaluate the workshops, and the remaining 74

constituted our preferred sample for the analysis.10

This phase was also aimed at guaranteeing a satisfactory take-up rate. To ensure that, our

team visited the selected areas to explain to the eligible vendors the benefits of attending a series

of workshops focused on food safety. Table 1 provides summary statistics of the most important

elements of our experimental design. Overall, we included 681 vendors in the study at the baseline,

of which 230 vendors (25 blocks) were assigned to the control group (C), 210 vendors (23 blocks)

were assigned to the first treatment group (T1), eligible to the training and the follow-up sessions,

whereas 241 vendors (26 blocks) were assigned to the second treatment group (T2), eligible to

receive promotional material endorsing their participation in the program, on top of the training

and follow-ups. T1 and T2 are going to allow us to test Hypothesis 1 and 2, respectively, outlined

in Section 2.2.

Within each area, we randomly allocated vendors to treatment and control groups, so as to en-

sure that all areas were represented among all three types of vendors. The treatment was assigned

at the block level, that is, all vendors in the same block were made eligible to attend the workshops

together. As one can see from Table 1, all 3 workshops were attended by at least 70% of the eligible

vendors.11 Moreover, we were also successful at keeping high the take-up rate of the monitorings

and also the endline survey. Notice that, one possible concern from the point of view of the identi-

fication, is that vendors working in blocks next to each other, but assigned to different treatments,

may lead to confounding spillover effects in their behavior, which would be difficult to control. We

address this issue by collecting precise information on each vendor’s network on the street, as it will

be explained in details in Section 3.

In order to be able to discern some of the incentives underlying the behavior of the vendors,

9A “block” is arbitrarily defined by us for convenience, on the basis of the presence of vendors and its natural location on the street. For
example, a street (or portion of) between 2 large infrastructures that naturally divides vendors, may constitute a block. The definition of a
block also facilitated the choice of the optimal time and location for the workshops, and fostered cooperation among vendors in the same block
by providing them with a platform to come together. Our choice is sound and motivated also by the fact that vendors do not move across
blocks, as they work in permanent built-up stalls.

10The selection of the number of blocks and vendors was decided on the basis of a conservative power analysis, assuming an effect size of
0.20 standard deviations. Whereas we assume an intra cluster correlation coefficient of 0.10. Furthermore, the pilot group was evaluated
between March 2015 and October 2015. This group was crucial to improve several aspects of the research design, as the length and accuracy
of the survey, the reliability of the direct monitoring and the quality of the workshops. We control for the proximity to the pilot blocks, and use
them in additional robustness checks.

11This includes the presence of other stall representatives at the workshops, if the owners themselves could not always attend. In our analysis
we can always observe whether the owner of the stall attended all the workshops or not, and who else (like a family member) attended the
workshop on his/her behalf. All results that will follow are robust to these controls.
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Table 1: Data Collection and Workshops

Training Training Control Full
w/Signal sample

(T1) (T2) (C)
N take-up N take-up N take-up N take-up

Panel (A): Representation in the City of Kolkata

# Areas 10 10 10 10
# Blocks 23 26 25 74

Panel (B): Number of observations: pre, during and post intervention

Baseline 210 1.00 241 1.00 230 1.00 681 1.00
Monitoring #1 171 0.81 183 0.76 189 0.82 543 0.80
Monitoring #2 166 0.79 187 0.78 184 0.80 537 0.79
Monitoring #3 171 0.81 216 0.90 201 0.87 588 0.86
Monitoring #4 172 0.82 204 0.85 192 0.83 568 0.83
Endline 176 0.84 192 0.80 193 0.84 561 0.82

Panel (C): Attendance of the workshops

Workshop #1 184 0.79 230 0.73 414 0.76
Workshop #2 184 0.75 224 0.70 408 0.72
Workshop #3 176 0.70 119 0.71 295 0.71

Notes: The table provides summary statistics of the most important elements of our experimental design.
We included 681 vendors in the study at the baseline from 10 different areas, of which 230 vendors (25
blocks) were assigned to the control group (C), 210 vendors (23 blocks) were assigned to the first treatment
group (T1), whereas 241 vendors (26 blocks) were assigned to the second treatment group (T2). The study
had a baseline and endline surveys, together with 4 monitoring surveys in between of vendors behavior. The
left (right) column of each panel shows the number of observations (take-up rates). The take up rate is high
in all cases.

we differentiated between two treatment arms by providing additional promotional materials to

a sub-sample of vendors.12 Specifically, they received posters, napkins and certificates, endorsing

their participation in the program, thereby explicitly signaling to customers their attempt to cope

with food-safety. Figure 3, Panel (A), shows a translated version (from Bengali) of the posters

displayed by vendors at their kiosk, whereas Panel (B) shows a sample of the napkins provided

by our partners on the right. We designed the treatment together with InnoAid marketing experts

and our local partners. Our objective was to maximize the probability that the intervention for this

group would not go unnoticed to the customers. Our concern is motivated by evidence showing

that, although consumers declare to be concerned about food safety (WHO, 2008a; FAO, 2013),

they might not necessarily recognize food safety hazards, and in turn, food safety improvements.

Therefore, the purpose of the promotional material is to explicitly signal vendors’ engagement with

this problem.

12This treatment group attended the workshops only after the conclusion of the workshops for the first treatment group. We further deal
with this point in Section 4.
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Figure 3: Posters and Napkins

(A) Posters
(B) Napkins

Notes: The figure shows the promotional materials provided to vendors in the second treatment arm (T2). Panel (A) shows a translated
version (from Bengali) of the posters displayed by vendors at their kiosk, whereas Panel (B) shows a sample of napkins provided by our
partners on the right. The promotional materials were designed by Innoaid marketing experts (and approved by Innoaid’s local partners) as
to reassure us that the intervention for this treatment group would not go unnoticed to the customers.

2.4 Training and Workshops

At the beginning of the program, we administered a baseline survey to all vendors, in order to

obtain socio-economic and demographic information, as well as to have a clear picture of their

business practices and food safety awareness before the intervention. Consistent with the literature

outlined in Section 2.1, in our baseline survey we also find that only a minority of vendors are able

to mention possible causes of food contamination. Table 2 reports summary statistics from a set of

variables preliminarily investigating vendors’ food-safety knowledge.13 First, we ask whether they

know about the ongoing debate on the National Act to formalize street-vending. Only 11% of them

reply to be aware of it. Second, we ask vendors to list any possible source of food contamination:

only a minority of them are able to do it. The most mentioned one is bacteria (22%), while only

13These questions are included only in the baseline survey, at the beginning of the project, with the purpose of providing suggestive evidence
on the lack of food-safety awareness within our sample. Conversely, in the endline survey, we collect a different and more comprehensive set
of questions covering all different aspect of food safety knowledge (see Section 3).
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10% of vendors mention water contamination. This preliminary evidence also suggests that the level

of food-safety awareness is similarly limited across groups, as there are no significant differences

across groups.

Table 2: Pre-Intervention: Food safety knowledge and balancing

Training Training Control Full P-value difference
w/Signal sample

(T1) (T2) (C) T1 = C T2 = C T1 = T2

National act 0.11 0.11 0.10 0.11 0.54 0.60 0.94
Contamination is caused by:
Bacteria 0.27 0.19 0.20 0.22 0.38 0.89 0.27
Kerosene, detergent, etc 0.01 0.02 0.02 0.02 0.81 0.80 0.57
Food colouring 0.08 0.13 0.09 0.10 0.61 0.27 0.11
Insects 0.18 0.20 0.13 0.17 0.30 0.17 0.67
Dirt 0.23 0.23 0.20 0.22 0.70 0.70 0.99
Contaminated water 0.08 0.13 0.10 0.10 0.44 0.56 0.11

Observations 210 241 230 681

Notes: The table reports summary statistics from a set of variables preliminarily investigating vendors’ food-safety knowl-
edge in each of the treatment arm. Each column for T1, T2, C and Total reports the mean value. P-values are based on
standard errors clustered by block.

The vendors assigned to treatment were then eligible to attend three workshops of about 1.5

hours each and a series of three follow-ups at the vendor’s kiosk. The workshops took place between

October 2015 and May 2016 in areas close to the vendors’ working place.14 This was decided in or-

der to facilitate the identification of attending’ vendors and to assure an homogeneous environment

across vendors’ workshops.

Each meeting took place approximately every 2-3 weeks and it focused on specific topics. Work-

shop 1 focused on providing information on the Street Vendors Act 2014, aiming at increasing

vendors’ awareness of their rights and of the ongoing formalization process. This workshop also

focused on the importance of cooperation among vendors to achieve common goals. Workshop 2

included a wide range of information about food-safety hazards related to the vendors’ daily be-

haviors. Workshop 3 focused on how to change daily behavior to reduce food-safety hazards. For

instance, it stressed the importance of hands cleaning, vendors’ personal hygiene, use of containers

for water, food covering, availability of paper plates and cups, and waste management. The follow-

ups consisted of 1-to-1 meetings at the vendor’s kiosk, where a trainer could observe the vendor

and suggest personalized advices to improve his food-safety practices. More information on each

workshop are provided in the Online Appendix.

The workshop phase was accompanied by 4 rounds of monitoring, where data collectors ob-
14The locations (e.g. unions offices, building premises) varied depending on the local availability of indoor areas close to the vendors working

place.
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served and recorded the food safety practices adopted by the vendors (this means that, together

with the baseline and endline surveys, we collected a total of 6 data points on behavior). This

information was collected by actually observing the vendors at their stalls, instead of asking them

questions, so as to minimize reporting errors. Several precautions were taken to ensure that the

monitoring captured the vendors’ actual food handling practices, and that the vendors were not

altering their behavior for the survey: i) The data collectors for the monitoring rounds were not

involved with the actual training, so that they were unknown to the vendors; ii) The vendors had

no prior knowledge of when their stall would be monitored (while they were obviously aware of

being monitored at some point); iii) The monitoring was undertaken by 2 teams of 2 data collectors

visiting each block together; they were approaching from either side of the street, so that it would

be difficult for vendors to be alerted and to behave differently on seeing the interviewers on either

side of the street; iv) For additional accuracy, the data collectors also took pictures of the stalls,

which were then cross-checked with the data.

Finally, at the end of the program, we collected an endline survey that repeated the monitoring

of the vendors’ food handling practices and also collected general information on their business

practices. The endline also included detailed questions targeted at understanding whether the

vendors had learnt about safer food handling methods or engaged in any of the practices advocated

by the training workshops.

3 Data

3.1 Independent Variables and Balancing

One of the novelties of our study is the degree of accuracy of the data collected about street-vendors’

information and practices. Table 3 provides socio-economic and demographic information of the

vendors in each of the treatment arm. The last column of the table reports the p-value for the

means of the two treatment groups and the control group being equal. As one can see, treatment

and control blocks are statistically similar in terms of most baseline characteristics. In Panel (A)

we can see that around 86% of vendors in our sample are male, which is not surprising given the

heavily skewed gender ratio in this sector. Vendors’ average age is about 41 years old and they

have a remarkably long experience in this sector (19 years). Moreover, 72% of them have some
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education and approximately 70% of the vendors are associated with a union.

Table 3: Pre-Intervention: Summary statistics and balancing

Training Training Control Full P-value difference
w/Signal sample

(T1) (T2) (C) T1 = C T2 = C T1 = T2

Panel (A): Socioeconomic and demographic information

Male 0.85 0.87 0.87 0.86 0.72 0.96 0.77
Age 40.32 41.41 41.01 40.94 0.60 0.75 0.45
Years of vending 19.21 19.20 19.97 19.47 0.60 0.64 0.99
Some education 0.73 0.72 0.71 0.72 0.37 0.63 0.68
Member of a Union 0.70 0.66 0.74 0.70 0.63 0.38 0.70

Panel (B): Business information

Cooked food 0.71 0.68 0.77 0.72 0.23 0.14 0.71
Light food 0.59 0.51 0.57 0.55 0.74 0.45 0.33
Heavy food 0.13 0.12 0.15 0.14 0.59 0.51 0.92
Meals 0.19 0.23 0.19 0.20 0.94 0.49 0.49
Drinks 0.11 0.07 0.12 0.10 0.72 0.17 0.25
Fruits and vegetables 0.06 0.09 0.05 0.07 0.62 0.37 0.58
Sweets 0.05 0.08 0.06 0.06 0.75 0.57 0.39
Other 0.01 0.01 0.04 0.02 0.35 0.24 0.54
Revenue 1294 1463 1253 1337 0.81 0.45 0.53
Expenditure 954 1125 928 1003 0.84 0.42 0.47
Profits 339 338 326 334 0.76 0.77 0.97
Hours worked 11 11 11 11 0.98 0.73 0.77

Panel (C): Daily problems faced

Bribes to police 0.37 0.30 0.37 0.35 0.79 0.41 0.27
Daily problems faced are:
Lack of electricity connection 0.44 0.49 0.51 0.48 0.35 0.67 0.54
Shortage of capital 0.34 0.32 0.34 0.33 0.94 0.76 0.79
Competition from vendors 0.20 0.19 0.12 0.17 0.18 0.26 0.90
Competition from other 0.06 0.03 0.03 0.04 0.24 0.89 0.37
Lack of toilets 0.48 0.61 0.55 0.55 0.48 0.43 0.16
Lack of drinkable water 0.45 0.58 0.52 0.52 0.44 0.45 0.14
Extortion and bribes from police 0.18 0.11 0.16 0.15 0.79 0.41 0.27

Panel (D): Network (number of vendors known)

Own block 7.56 7.77 7.76 7.70 0.68 0.99 0.66
Neighboring blocks 4.65 4.64 4.84 4.71 0.79 0.77 0.99

Panel (E): Observed behavior

Facilities index 0.48 0.44 0.46 0.46 0.77 0.19 0.12
Food handling index 0.64 0.60 0.61 0.62 0.44 0.67 0.21
Costumers index 0.69 0.68 0.69 0.69 0.92 0.89 0.76
Total index 0.60 0.56 0.57 0.58 0.55 0.33 0.11

Observations 210 241 230 681

Notes: The table provides socio-economic and demographic information (Panel A), business information (Panel B), daily prob-
lems faced by vendors (Panel C), network information (Panel D) and observed behavioral outcomes (Panel E) in each of the
treatment arm. Each column for T1, T2, C and Total reports the mean value. P-values are based on standard errors clustered by
block.

In Panel (B) we can see that roughly 72% of vendors in our sample sell cooked food at the

stall. The second most represented category are vendors selling light food (55%), followed by

vendors selling meals (20%), heavy food (14%), drinks (10%), fruits and vegetables (7%) and
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sweets (6%). Vendors profit on average 334 Rupees a day, which is well above the poverty threshold

line (35 Rupees in 2015). Whereas Panel (C) shows that vendors are concerned with a wide set

of problems, such as lack of basic infrastructures (electricity, clean water and toilets), extortion

and capital constraints. In Section 4.2, we discuss to what extent this set of obstacles might affect

vendors’ behaviors.

We also collected data on the network for each vendor. Specifically, we showed each of them

a picture of the other vendors on the block, as well as the vendors in the two neighboring blocks,

and asked: (i) Whether they know this vendor well; (ii) Whether this is a family member; (iii) How

often they interact with him during the week. This gives us crucial information on the possible flow

of information. As we can see in Table 3, Panel (D), on average, vendors from all the treatment arms

know a similar number of people from their own blocks (7.7 vendors), as well as their neighboring

blocks (4.7 vendors). Finally, Panel (E) provides information about the balance for the variables on

observed behavior. These outcomes are explained and discussed in the next subsection.

3.2 Outcome Variables

We now turn to the first inspection of our outputs of interest as measured at the endline, after the

intervention. This gives us a first overview of the effects which are then measured with precision in

Section 4. The variables are divided into 3 groups: (i) Awareness, capturing to what extent vendors

are aware of food safety matters; (ii) Claimed behavior, capturing vendors’ self-reported actions

taken to improve their behavior with respect to food safety; and (iii) Observed behavior, capturing

vendors’ behavior as observed by the data collectors. While the data on the latter were collected

by observing vendors in all 6 survey rounds, data on the first 2 variables were collected only at the

endline. In what follows, we discuss each category of outcome variables in detail.

First, regarding Awareness, the endline survey asked vendors what according to them constitutes

personal hygiene and food hygiene, what some common contaminants of food are, and the reasons

for using clean utensils.15 Based on these, we compute a proxy of awareness which takes value 1

if the vendor mentioned any point at all and 0 otherwise.16 It is worth noting that these outcome

15The list of answers was (a) food hygiene: covering food, separating cooked and raw food, storing food at the proper temperature, handle
food with proper implements, washing ingredients before cooking, using clean water, and using clean utensils; (b) personal hygiene: having
clean hands, using soap, wearing clean clothes, having clean and short nails, wearing aprons, wearing caps, wearing gloves, taking regular
baths, and using clean water; and (c) possible contaminants: bacteria in food, kerosene oil or detergent, food coloring, insects, dirt and
contaminated water.

16In the robustness checks we also calculate an alternative proxy for awareness: we count the number of relevant points the vendor men-
tioned, and normalize this number. The qualitative results of our analysis do not change.
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variables are based on whether the vendor can clearly enumerate relevant hygienic practices. Ven-

dors who know the answers, but do not say it, are observationally equivalent to those who are not

aware. Thus, part of what we are identifying is whether the training makes different aspects of

hygienic practices more salient, easier to think about systematically, articulate, and enumerate, for

the vendors. Panel (A) of Table 4 reports the proportion of vendors who can provide any answer,

for each of the three treatment arms. We see that this proportion is consistently higher for the two

treatment arms compared to the control.

Table 4: Post-Intervention: Summary of main output variables

Training Training Control Full
w/Signal sample

(T1) (T2) (C)

Panel (A): Food safety awareness

Food hygiene 0.70 0.67 0.58 0.65
Personal hygiene 0.80 0.77 0.75 0.77
Contamination 0.73 0.72 0.69 0.71
Utensiles 0.84 0.86 0.77 0.82

Panel (B): Claimed Behavior

Discussions 0.24 0.21 0.05 0.17
Get information 0.16 0.16 0.07 0.13
Improvements 0.47 0.43 0.27 0.39
Investments 0.09 0.05 0.06 0.07
Discuss NA 0.12 0.12 0.03 0.09
Information on NA 0.11 0.08 0.06 0.08
Unionns 0.04 0.05 0.04 0.04
Meetings 0.10 0.12 0.04 0.09

Panel (C): Observed Behavior

Facilities index 0.54 0.50 0.51 0.52
Food handling index 0.80 0.80 0.83 0.81
Costumers index 0.64 0.60 0.62 0.62
Total index 0.64 0.60 0.64 0.63

Observations 176 192 193 561

Notes: The table provides a first inspection of our outputs of interest as mea-
sured at the endline, after the intervention. This gives us a first overview of
the effects which are then measured with precision in Section 4. The variables
are divided into 3 groups: Panel (A) reports measures of Awareness, capturing
to what extent vendors are aware of food safety matters; Panel (B) reports
measures of Claimed behavior, capturing vendors’ self-reported actions taken
to improve their behavior with respect to food safety; and Panel (C) reports
Observed behavior, capturing vendors’ behavior as observed by the data collec-
tors.

Second, regarding Claimed behavior, the endline questionnaire included a set of questions di-

rectly inquiring whether the vendor had engaged in any of the following activities over the last

six months: (i) Discussing food safety with other vendors; (ii) Trying to obtain more information

on food safety; (iii) Trying to improve the hygiene and sanitation levels at their stalls; (iv) Buying
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new utensils or investing in community solutions such as a bigger waste bin for multiple vendors

on that street; (v) Talking about the National Act with other vendors; (vi) Trying to find out more

information about the National Act; (vii) Discussing it with their unions; and (viii) Interacting with

other vendors about food safety improvements. Vendors could either agree or disagree that they

had engaged in either of these actions. Based on their answers, we define a dummy variable, cor-

responding to each action, taking the value 1 if the vendor had participated in that activity and 0

otherwise. The proportion of vendors engaging in each of these activities is reported in Panel (B)

of Table 4. Again, we see that this proportion is, on average, much higher for the treated vendors

compared to the control group. For instance, as many as 24% of the vendors in the first treatment

group and 21% of vendors in the second treatment group report that they have engaged in discus-

sions with other vendors about safe food handling, while this proportion is only 5% for the control

vendors.

Third, regarding Observed behavior, the variables are defined on the basis of the information

collected on observed vendors’ food safety practices, and can be grouped into 4 broad categories.17

The first category is Facilities, and it is applicable to all vendors. We assigned vendors scores based

on: (i) Whether they used an apron and a proper dustbin; (ii) Whether there was safe drinking

water; (iii) Whether the vendor was using a clean cloth to wipe his hands; and (iv) Whether there

was food debris or waste on the floor of the stall or in the cooking area. We then calculated the

percentage of the total score that the vendor received and obtained the final “Facilities index”. For

instance, a vendor exhibiting perfect behavior on all dimensions would get a score of 100% on this

index. The index for the second category, Handling, is similarly constructed and based on scores

assigned for: (i) Whether the ingredients are covered and separated from the cooked food; (ii)

Whether the cooked food is covered; and (iii) Whether tongs, spatulas or other implements are

used to cook and to serve (as opposed to touching the food with bare hands). This index is relevant

only for vendors who are actually cooking food at the stall, and not for vendors who only sell pre-

cooked or pre-packaged snacks, cut fruits, beverages etc. The corresponding index for the third

category, Customer, is calculated based on scores for: (i) Whether there are food debris on the

tables, chairs or benches; (ii) Whether the vendor uses disposable plates, cups and cutlery; and (iii)

17Since these data on behavior are obtained only by observation and not by interacting with the vendors, these variables are missing in the
data both when a question is not relevant for a particular vendor as well as when the data collector cannot determine what the vendor’s usual
behavior is in some particular aspect (e.g. if they happened to visit the stall when there were no customers, they might not be able to ascertain
whether the vendors were serving the food on disposable plates). Since our purpose is to have an overall idea about whether the vendors
improve their food handling methods, and we should ideally use all of our sample to have enough statistical power, we aggregate the outcome
variables for each category so as to maximize the number of observations.
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Whether the non-disposable utensils (usually made of steel) are washed with soap. This last index

is applicable only for those vendors who have accommodations for customers to actually sit and

eat at the stall. Finally, the index Total is the sum of the 3 period indices and it is representative

of the general (audited) observed vendors’ behavior or hygiene practices of the street-food vending

sector in Kolkata. The Online Appendix includes further details on how each of these indices was

constructed.

As shown in Panel (C) of Table 4, vendors displayed an average score of 52% for the facilities

index, around 81% for the food handling index, around 62% for the customer service index, and

63% for the total index. Differently from the other two set of output variables, there seems to

be no marked difference between the groups in terms of these observed indices at the time of the

endline.18 This result is going to be further investigated in the next sections.

4 Empirical Strategy and Results

4.1 Specifications

We now aim to measure the effects of the intervention more precisely. Our identification strategy

exploits the random assignment of blocks of vendors to the different treatment groups, to recover

the effect of being assigned to the training on each of 3 categories of outcome variables. We use

both a difference and a difference-in-difference approach, depending on the outcome considered.

In what follows, we discuss each specification in detail.

Our baseline specification is:

yi t = α+ βTi +Xiγ+δt + εi t (3)

where yi t is the outcome variable for vendor i in period t, Ti is a dummy variable indicating the

treatment status of vendor i, X i t is a vector of several controls such as the vendors’ age, gender and

years of experience, the area of the city where the stall is located, whether the stall sells cooked

food, the number of pilot blocks within a 1 km radius, and δt is a period fixed effect. In this

specification, as well as in those that follows, standard errors are robust and clustered at the block

level. The randomization of treatment implies that the coefficient β yields an unbiased effect of the

18Notice that these indices are balanced between groups at the time of the baseline survey. Results are reported in Panel (E) of Table 3.
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intervention. It is worth noting here that we consider the Intention-To-Treat (ITT) estimate as the

policy relevant parameter for our purpose, since the broad question that we are interested in is to

identify the effect of this intervention were it to be replicated exactly on a larger scale.19

In order to separately identify the effects of the two different treatments, and to compare their

effects, we estimate an identical specification with a dummy for each treatment, as follows:

yi t = α+ β1T1,i + β2T2,i +Xiγ+δt + εi t (4)

where T1,i refers to the treatment group with only the training, whereas T2,i refers to the treatment

group with both training and signal.

To examine whether the effects of the workshops persist over time, we use the workshop timing

information, and create time lag variables that denote the number of months that have elapsed

since the last workshop the vendor was scheduled to attend.20 We interact these time dummies

with treatment assignment, and estimate a specification of the form:

yi t = α+
5
∑

m=1

βmT ∗lagm,i t +Xiγ+δt + εi t (5)

where lagm,i t is a dummy for whether the number of months that have elapsed since the last work-

shop equals m, and T ∗lagm,i t denotes the treatment dummy interacted with the lagm,i t dummy

variable. βm therefore allows us to discern whether the treatment vendors were exhibiting out-

comes significantly different from the control vendors if they were m months into the training.

Because the treatment is randomized, a simple comparison of treatment and control group ven-

dors does not suffer from endogeneity due to differences in pre-treatment trends. The staggered

nature of the training and the multiple rounds of monitoring, however, enables us to determine

how the vendors’ behavior changes over time, as well as to estimate the effect of the training more

precisely. We estimate a difference-in-difference specification, exploiting the difference in timing of

the training administered to different blocks, as follows:

yi t = α+ β1T ∗Afteri t + β2Ti +Xiγ+δt + εi t (6)

19On the other hand, if we were interested in estimating whether the information provided changes the behavior of the vendors, a more
appropriate parameter to recover would be LATE.

20Note that we are only using workshop scheduling information here, so that the time lag variables are defined in an identical manner for
vendors who actually attended the workshops and those who did not. The last workshop date is the date a vendor was scheduled to attend
workshop 3. In case this date was missing, we used the date the vendor was slotted to attend workshop 2.
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where Afteri t is a dummy variable for whether the data was collected after vendor i had attended at

least one workshop. Our coefficient of interest here is β1, which measures the difference in pre and

post training outcomes for the treatment groups, compared to the difference for the control group,

and gives a more precise estimate of the training effect.21 We also examine whether the effect of the

training varies across time in this difference-in-difference context, by splitting the Afteri t dummy

into a set of binary variables denoting different time lags since the workshop, similar to specification

(5).

4.2 Main Results

In this section we report the results we obtained for each outcome variable. First, Table 5 reports

the coefficients for the effects of the training program on vendors’ Awareness. Panel (A) outlines

the effects of belonging to any treatment group, i.e. β in equation (3). As one can see, during the

endline survey, vendors assigned to the training were on average more likely to recall a relevant issue

about food hygiene (8.2%, or 8.2/58 = 14.1% of mean control group), personal hygiene (2.6%),

contamination of food (8%), and cleanliness of utensils (9.7%), as compared to the control group.

Panel (B) shows the effects of the two treatment groups separately, i.e. β1 and β2 from equation (4).

Notice that, even though the vendors in T2 were provided with the means of signaling to customers

their participation in the training program, we do not see a larger improvement as compared to

T1. Finally, Panel (C) further distinguishes between treated vendors in terms of their workshop

attendance timing, reporting the results from estimating specification (5). The rows document, for

each outcome, the difference in that outcome exhibited by treated group compared to the control,

for vendors whose last workshop attendance was 2, 3, 4, or 5, months before the endline survey.

We find evidence of persistence in the effect of the training for the outcomes pertaining to the

cleanliness of utensils. Whereas in terms of food hygiene and contamination, the treated vendors

whose last workshop was within the last 3 months exhibit better outcomes than the control, but not

those who attended their last workshop more than 4 months back.22

Second, Table 6 reports identical coefficients for Claimed behavior, or actions that vendors claim

21Since the random assignment implies that the pre-training trends in outcome should be identical for treatment and control groups, the
diff-in-diff estimate essentially measures the difference in treatment and control after the training. The β coefficient in Equation (3) would
then be β1 in Equation (6) weighted by the probability of being observed after the workshop.

22Overall, we are unable to reject the hypothesis that the treated vendors corresponding to all 4 time lags are statistically indistinguishable
in their behavior with outcomes. This suggests that, while awareness shows a marked improvement immediately following the workshops, the
effect does not entirely dissipate over time.
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Table 5: Awareness about food safety: Difference specification

(1) (2) (3) (4)
Food Personal Contamination Utensils

Hygiene Hygiene

Panel (A): Unique Treatment

Training (T1 or T2) 0.082*** 0.026* 0.080** 0.097***
(0.030) (0.013) (0.040) (0.035)

Observations 561 561 561 561
R-squared 0.571 0.782 0.405 0.299
Mean Dep. Var. (C) 0.580 0.746 0.694 0.767

Panel (B): Separate Treatments

Training (T1) 0.075** 0.025 0.072* 0.094**
(0.033) (0.018) (0.043) (0.039)

Training w/Signal (T2) 0.088** 0.027 0.085* 0.099**
(0.035) (0.018) (0.045) (0.039)

p-value (T1 = T2) 0.70 0.95 0.73 0.90

Observations 561 561 561 561
R-squared 0.571 0.782 0.406 0.299
Mean Dep. Var. (C) 0.580 0.746 0.694 0.767

Panel (C): Time-differentiated treatment

Training (T1 or T2) × 2-months 0.044 -0.001 0.091 0.071
(0.056) (0.055) (0.070) (0.063)

Training (T1 or T2) × 3-months 0.089*** 0.025 0.099** 0.097**
(0.033) (0.016) (0.047) (0.045)

Training (T1 or T2) × 4-months 0.076 0.051 0.058 0.155***
(0.048) (0.032) (0.059) (0.044)

Training (T1 or T2) × 5-months 0.090 0.026 0.010 0.169***
(0.071) (0.074) (0.089) (0.054)

p-value (lags equal) 0.89 0.87 0.79 0.31

Observations 561 561 561 561
R-squared 0.571 0.783 0.408 0.306
Mean Dep. Var. (C) 0.580 0.746 0.694 0.767

Notes: The table reports the coefficients for the effects of the training program on vendors’ Awareness.
Panel (A) reports the effects of belonging to any treatment group, i.e. β in equation (3). Panel (B) shows
the effects of the two treatment groups separately, i.e. β1 and β2 from equation (4). Finally, Panel (C)
further distinguishes between treated vendors in terms of their workshop attendance timing, reporting
the results from estimating specification (5). The rows document, for each outcome, the difference in
that outcome exhibited by treated group compared to the control, for vendors whose last workshop
attendance was 2, 3, 4, or 5, months before the endline survey. All regressions control for vendors’ age,
gender, education level, a binary indicator for stall ownership, years vending, area of vending, a binary
indicator for food cooked at the stall, and the type of food, and include interviewer fixed effects. Robust
standard errors, clustered at the block level, are in parentheses. These regressions are estimated only
for the endline sample. *p < 0.10, **p < 0.05, ***p < 0.01.

to have taken, based on the endline data. According to Panel (A), vendors assigned to treatment

are significantly more likely to have taken part in most of the activities they were asked about.

Coefficients range from as large as 23% more for having tried to improve sanitation levels at their

stalls, to a modest 6% more for trying to obtain more information on the National Act. Similar to

the results on awareness, Panel (B) shows that the effect for the two treatment arms are statistically
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indistinguishable from each other for all outcomes, with the exception of investing in stall equip-

ment, for which vendors in the first treatment group in fact claim to have done more than those

in the second group. Panel (C), grouping the treated vendors by the time elapsed since their last

workshop, similarly demonstrates that, though the effect is strongest for the most recent attendees,

it still persists for outcomes such as discussing food safety with other vendors and improving stall

sanitation levels. The coefficients corresponding to all the lags are statistically indistinct from each

other.

Table 6: Claimed Behaviors: Difference specification

(1) (2) (3) (4) (5) (6) (7) (8)
Discussions Get info Improvements investments Discuss NA Info on NA Unions Meetings

Panel (A): Unique Treatment

Training (T1 or T2) 0.204*** 0.132*** 0.230*** 0.028 0.120*** 0.060** 0.002 0.090***
(0.037) (0.038) (0.052) (0.023) (0.032) (0.029) (0.020) (0.030)

Observations 518 519 517 517 518 516 517 518
R-squared 0.219 0.188 0.466 0.261 0.215 0.179 0.124 0.158
Mean Dep. Var. (C) 0.049 0.068 0.270 0.062 0.031 0.062 0.043 0.037

Panel (B): Separate Treatments

Training (T1) 0.225*** 0.142*** 0.213*** 0.075*** 0.135*** 0.077** -0.007 0.086**
(0.047) (0.048) (0.065) (0.025) (0.038) (0.038) (0.025) (0.035)

Training w/Signal (T2) 0.187*** 0.124*** 0.244*** -0.008 0.108*** 0.047 0.008 0.094**
(0.044) (0.044) (0.054) (0.027) (0.037) (0.033) (0.025) (0.037)

p-value (T1=T2) 0.49 0.72 0.58 0.00 0.46 0.44 0.60 0.84

Observations 518 519 517 517 518 516 517 518
R-squared 0.220 0.188 0.467 0.276 0.216 0.181 0.125 0.158
Mean Dep. Var. (C) 0.049 0.068 0.270 0.062 0.031 0.062 0.043 0.037

Panel (C): Time-differentiated treatment

Training (T1 or T2) × 2-months 0.219** 0.133** 0.250*** 0.001 0.114** 0.086* 0.022 0.067
(0.093) (0.059) (0.075) (0.047) (0.048) (0.049) (0.035) (0.059)

Training (T1 or T2) × 3-months 0.211*** 0.152*** 0.229*** 0.032 0.144*** 0.063* -0.007 0.113***
(0.050) (0.050) (0.061) (0.030) (0.038) (0.037) (0.025) (0.036)

Training (T1 or T2) × 4-months 0.091 0.087 0.174** 0.007 0.070* 0.039 -0.009 0.040
(0.059) (0.058) (0.068) (0.026) (0.042) (0.046) (0.021) (0.035)

Training (T1 or T2) × 5-months 0.244** 0.130 0.211** 0.004 0.100 0.065 0.042 0.117
(0.103) (0.082) (0.094) (0.050) (0.077) (0.060) (0.075) (0.074)

p-value (lags equal) 0.23 0.80 0.81 0.79 0.43 0.87 0.75 0.16

Observations 518 519 517 517 518 516 517 518
R-squared 0.222 0.192 0.465 0.261 0.221 0.181 0.127 0.164
Mean Dep. Var. (C) 0.049 0.068 0.270 0.062 0.031 0.062 0.043 0.037

Notes: The table reports the coefficients for the effects of the training program on vendors’ Claimed Behavior. Panel (A) reports the effects of
belonging to any treatment group, i.e. β in equation (3). Panel (B) shows the effects of the two treatment groups separately, i.e. β1 and β2 from
equation (4). Finally, Panel (C) further distinguishes between treated vendors in terms of their workshop attendance timing, reporting the results
from estimating specification (5). The rows document, for each outcome, the difference in that outcome exhibited by treated group compared to
the control, for vendors whose last workshop attendance was 2, 3, 4, or 5, months before the endline survey. All regressions control for vendors’
age, gender, education level, a binary indicator for stall ownership, years vending, area of vending, a binary indicator for food cooked at the
stall, and the type of food, and include interviewer fixed effects. Robust standard errors, clustered at the block level, are in parentheses. These
regressions are estimated only for the endline sample. *p < 0.10, **p < 0.05, ***p < 0.01.

Third, regarding Observed behavior, we estimate specification (6), which gives us the difference-

in-difference estimate of the effect of training on treatment blocks, comparing their outcomes be-
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fore and after they have attended the workshops to those with control blocks at the same point

of time. Table 7 presents these results. The three panels correspond to the three workshops, and

Training×post workshop is an indicator for the vendor being assigned to treatment and monitoring

occurring post the intended (or scheduled) date of each workshop, irrespective of whether they

actually attended. The empirical analysis yields (i) A robust positive estimate of the effect of the

training on the facilities index (3.9% after the third workshop, or 8.7% of the mean control group)

and (ii) A positive effect on the total index (2.7%, or 4.6% of the mean control group). Furthermore,

Table 8 reports the results for the 2 treatments separately. As one can see, and much to the opposite

with respect to our expectations, the estimated effect is driven by the T1 group. Indeed the signal

tools provided to vendors, not only they do not provide an additional positive effect, but actually

they make things worst. One may argue that there seems to be a substitution between effort and

advertising: When vendors are provided with promotional material, they may feel that they already

signal their quality to consumers and stop making efforts to prove that their food is safe. Neverthe-

less we leave further investigation of this empirical evidence for future research. Overall, although

there is some effect of the training, we argue that the magnitude is only modest and does not allow

us to conclude that a cheap intervention such as ours can alone sustain a marked improvement in

food safety behaviors.

We run several robustness checks to further explore the effects of the training on actual behav-

ior. First, in order to explore the possible heterogeneity of time, we estimate the same difference-

in-difference specification as in (6) by further splitting the treated vendors by the amount of time

elapsed since each workshop. Appendix Table A.1 reports these results. Unfortunately, no conclu-

sive results emerge from the analysis.23 Second, in order to explore the possible heterogeneity of

the training with respect to the type of business ran on the street, we restrict the analysis to the

group of vendors that might benefit the most from the workshops: vendors selling cooked food on

the street. The results are qualitatively similar to the ones reported in the text and are available

upon request. Third, we use the information of the networks that the vendors operate in, to explore

whether the effects of the training are exacerbated by peer effects. From the location of each block,

23Notice that we observe some swinging in the time that the effect of the training takes shape, with the training sometimes only taking
effect once the vendors have had more time to absorb the new information and implement it. In order to deal with this, in our comparison
of the effects on the two treatment groups, we rerun specification (3) for all three outcomes controlling for the amount of time elapsed since
the vendor had their first workshop. Since our aim here is to only get a comparison between the two treatment groups, we estimate these
regressions only off the treated sample. The results are reported in Table A.5 of the Appendix. We find that while the vendors who were
provided with the opportunity to signal do in fact perform better on the awareness front, the first treatment group exhibits statistically similar,
or even marginally better, outcomes in terms of both claimed and actual behavior.
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Table 7: Observed Behavior: Difference-Difference specification

(1) (2) (3) (4)
Facilities Food handling Customer care Total

Index Index Index Index

Panel (A): Workshop 1

Training (T1 or T2) × post workshop 0.018* 0.000 -0.002 0.003
(0.010) (0.013) (0.020) (0.010)

Observations 3,478 2,648 3,201 3,478
R-squared 0.174 0.189 0.354 0.227
Mean Dep. Var. (C) 0.447 0.694 0.689 0.581

Panel (B): Workshop 2

Training (T1 or T2) × post workshop 0.026** -0.006 0.004 0.007
(0.012) (0.012) (0.019) (0.011)

Observations 3,478 2,648 3,201 3,478
R-squared 0.175 0.189 0.354 0.227
Mean Dep. Var. (C) 0.447 0.694 0.689 0.581

Panel (C): Workshop 3

Training (T1 or T2) × post workshop 0.039** -0.022 0.024 0.027*
(0.015) (0.014) (0.021) (0.015)

Observations 3,478 2,648 3,201 3,478
R-squared 0.176 0.190 0.355 0.229
Mean Dep. Var. (C) 0.447 0.694 0.689 0.581

Notes: The table reports the coefficients for the effects of the training program on vendors’ Observed Behavior. We
estimate specification (6), which gives us the difference-in-difference estimate of the effect of training on treatment
blocks, comparing their outcomes before and after they have attended the workshops to those with control blocks
at the same point of time. The three panels correspond to the three workshops, and T × post workshop is an
indicator for the vendor being assigned to treatment and monitoring occurring post the intended (or scheduled)
date of each workshop, irrespective of whether they actually attended. All regressions control for vendors’ age,
gender, education level, a binary indicator for stall ownership, years vending, area of vending, a binary indicator
for food cooked at the stall, and the type of food, and include interviewer fixed effects. Robust standard errors,
clustered at the block level, are in parentheses. These regressions are estimated using all the 6 survey rounds.
*p < 0.10, **p < 0.05, ***p < 0.01.

we know which two blocks are its closest neighbors in terms of geographical distance. Since the

analysis does not lead to any new insight, we report the results in the Appendix A.2. Finally, we

estimate some alternative specifications as additional robustness tests. We estimate the effect of

the training by using the assignment of vendors to a treatment group as an instrument for receiv-

ing the training. We estimate a specification identical to (3), but also controlling for the baseline

levels of the outcome variables, off the data collected from the first monitoring period onwards. In

both cases, the results are qualitatively identical to the Diff-in-Diff specifications and available upon

request.24

24Interestingly, we observe an increase in the observed behavioral outcomes from the baseline to the endline across both treated and control
groups. For instance, the Total Index goes up to from 0.58 (in Table 3) to 0.63 (in Table 4). A possible explanation would be that vendors
changed their behavior because of the monitoring, which could explain the improvement also among vendors in the control group. This
improvement should therefore depend upon the frequency of the monitoring. To discard this hypothesis, we test whether vendors monitored
more times show better performances. The results, available upon request, do not highlight any evidence in favor of this hypothesis.
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Table 8: Observed Behavior: Difference-Difference specification with separate treatments

(1) (2) (3) (4)
Facilities Food handling Customer care Total

Index Index Index Index

Panel (A): Workshop 1

Training (T1) × post workshop 0.033** -0.009 0.024 0.015
(0.016) (0.018) (0.027) (0.012)

Training w/Signal (T2) × post workshop -0.007 -0.002 -0.025 -0.020
(0.012) (0.015) (0.026) (0.013)

Observations 3,478 2,648 3,201 3,478
R-squared 0.177 0.191 0.355 0.231
Mean Dep. Var. (C) 0.447 0.694 0.689 0.581

Panel (B): Workshop 2

Training (T1) × post workshop 0.034** -0.026 0.029 0.012
(0.016) (0.017) (0.026) (0.012)

Training w/Signal (T2) × post workshop 0.003 0.002 -0.020 -0.015
(0.016) (0.015) (0.024) (0.017)

Observations 3,478 2,648 3,201 3,478
R-squared 0.177 0.191 0.355 0.230
Mean Dep. Var. (C) 0.447 0.694 0.689 0.581

Panel (C): Workshop 3

Training (T1) × post workshop 0.034** -0.032** 0.040 0.023*
(0.015) (0.015) (0.028) (0.013)

Training w/Signal (T2) × post workshop 0.029 -0.041* 0.003 0.010
(0.026) (0.024) (0.029) (0.023)

Observations 3,478 2,648 3,201 3,478
R-squared 0.176 0.190 0.355 0.229
Mean Dep. Var. (C) 0.447 0.694 0.689 0.581

Notes: The table reports the coefficients for the effects of the training program on vendors’ Observed Behavior. We
estimate specification (6), which gives us the difference-in-difference estimate of the effect of training on treatment
blocks, comparing their outcomes before and after they have attended the workshops to those with control blocks at
the same point of time. The three panels correspond to the three workshops, and T × post workshop is an indicator
for the vendor being assigned to treatment and monitoring occurring post the intended (or scheduled) date of each
workshop, irrespective of whether they actually attended. All regressions control for vendors’ age, gender, education
level, a binary indicator for stall ownership, years vending, area of vending, a binary indicator for food cooked at the
stall, and the type of food, and include interviewer fixed effects. Robust standard errors, clustered at the block level,
are in parentheses. These regressions are estimated using all the 6 survey rounds. *p < 0.10, **p < 0.05, ***p < 0.01.

4.3 Why are behavioral improvements difficult to undertake?

As discussed thus far, the training had only a modest effect on vendors’ actual behavior, despite

the marked improvement in awareness and claimed actions taken. Based on the simple model

outlined in Section 2.2, this result may be explained by the fact that (i) Informational trainings

do not translate into a reduction of vendors’ expected costs and uncertainty to produce H, and

(ii) Informational devices to advertise the participation into such trainings do not translate into an

increase in expected revenues. To put it another way, simple informational shocks do not make

the production of H more profitable and hence they are not enough to boost an increase in the
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quality of goods in the market. In this section, we aim to provide some direct evidence against our

assumptions of Section 2.2, which in turn may help providing some concrete explanations for our

negative findings.

First, concerning the supply side of the market, the assumption that an informational training

about food quality and hygienic practices lowers the costs of production, may be weak. In order

to test for it directly, we collected a set of direct questions aimed at capturing the vendors’ own

assessment of the resources needed to make behavioral improvements. During the baseline and

the endline surveys, vendors were asked how “costly” they thought it was for them to make the

following changes in their stalls: (i) Provide clean drinking water; (ii) Maintain a dustbin that was

emptied regularly; (iii) Use a clean cloth to wipe their hands; (iv) To keep the cooking area clean

and free of food debris; and (v) To use disposable plates and cups. The vendors could rate the

difficulty level of making these improvements, on an ordinal scale of very easy (1) to very difficult

(5). Note that since we are only comparing the answers of the same vendors from the baseline and

the endline, it is not a problem for our purposes if all vendors did not have the same interpretation

of the difficulty levels, as long as the interpretation was consistent over time.

Table 9 shows that the training has the expected negative sign on all the dependent variables, but

the effect is almost never significant. That is, the workshops does not significantly reduce how costly

the vendors think it is to adopt these practices, despite improving their awareness about them.25

The result confirms that vendors might not have had the sufficient stimulus to alter their behavior,

notwithstanding the marked improvement in awareness. We conclude that, indeed, providing in-

formation is not a sufficient condition to substantially decrease the perceived cost of tackling food

safety hazards.26

Second, concerning the demand side of the market, the assumption that consumers have a

stronger taste for high-quality food (or equivalently that they sufficiently care about the level of

hygienic practices adopted by the vendors), may also be problematic. This would imply that vendors

may not have enough incentives to alter their practices in order to retain their customer base. This

fact would also be in line with the result that providing promotional material has not been effective

25A series of questions in the baseline had sough to identify what the vendors considered the greatest problems in running their business
(such as unavailability of running water, persecution by the local authorities etc) which hinted at different non-economic costs of altering their
behavior. As a further robustness test, we separately examine how the perceived cost changed for vendors who identified no threats to their
business and those that identified multiple threats, and find no significant improvement for either group.

26Notice that one could interpret these results as showing that the training just provided a clearer idea about the costs. However, the negative
sign of most of these effects suggests that the training works in our direction, but it was not sufficiently strong to lower the other “costs of
production” for the vendors.
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Table 9: How “costly” is to make the following changes in the stalls?

(1) (2) (3) (4) (5)
Clean water Dustbin Clean cloths Cooking area Disposable cups

Panel (A): Unique Treatment

Training (T1 or T2) × Endline -0.014 -0.033 -0.139 -0.023 -0.163
(0.152) (0.100) (0.104) (0.119) (0.143)

Observations 1,242 1,242 1,242 1,242 1,242
R-squared 0.274 0.408 0.414 0.380 0.331
Mean Dep. Var. (C) 2.981 3.394 3.565 3.472 2.924

Panel (B): Separate Treatments

Training (T1) × Endline -0.134 -0.065 -0.207* -0.101 -0.200
(0.174) (0.116) (0.119) (0.124) (0.166)

Training w/Signal (T2) × Endline 0.087 -0.005 -0.085 0.039 -0.129
(0.174) (0.118) (0.111) (0.133) (0.163)

p-value (T1=T2) 0.203 0.622 0.210 0.167 0.668

Observations 1,242 1,242 1,242 1,242 1,242
R-squared 0.280 0.409 0.415 0.381 0.334
Mean Dep. Var. (C) 2.981 3.394 3.565 3.472 2.924

Panel (C): Vendors Reporting Problems

Training (T1 or T2) × Endline 0.010 0.018 -0.129 -0.018 -0.147
(0.157) (0.107) (0.113) (0.124) (0.157)

Observations 1,049 1,049 1,049 1,049 1,049
R-squared 0.283 0.404 0.425 0.387 0.362
Mean Dep. Var. (C) 2.928 3.376 3.521 3.467 2.829

Panel D: Vendors Reporting No Problems

Training (T1 or T2) × Endline -0.115 -0.319 -0.225 -0.153 0.269
(0.400) (0.233) (0.179) (0.228) (0.347)

Observations 193 193 193 193 193
R-squared 0.424 0.585 0.503 0.460 0.458
Mean Dep. Var. (C) 3.254 3.459 3.795 3.533 3.000

Notes: During the baseline and the endline surveys, vendors were asked how “costly” they thought it was for them to make the
following changes in their stalls: (i) Provide clean drinking water; (ii) Maintain a dustbin that was emptied regularly; (iii) Use a
clean cloth to wipe their hands; (iv) To keep the cooking area clean and free of food debris; and (v) To use disposable plates and
cups. All regressions control for vendors’ age, gender, education level, a binary indicator for stall ownership, years vending, area of
vending, a binary indicator for food cooked at the stall, and the type of food, and include interviewer fixed effects. Robust standard
errors, clustered at the block level, are in parentheses. These regressions are estimated only for the endline sample. *p < 0.10,
**p < 0.05, ***p < 0.01.

in prompting a stronger change among vendors in T2. In fact, as highlighted in the previous section,

for most outcomes we have shown that the effect of the training is similar between T1 and T2. In

a similar vein, the demand in this sector is perhaps quite price-elastic but quality inelastic. This

means that the consumers’ willingness to pay for the food does not really respond to the perceived

quality, but their demand drops sharply if the price increases.

In order to provide some suggestive evidence that consumers may not have such a higher will-

ingness to pay for H, we obtained business information such as profits, revenues and prices of the
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Table 10: Business information

(1) (2) (3) (4)
Revenues Profits Expenditures Price

Panel (A): Unique Treatment
Training (T1 or T2) × endline -71.8 -17.5 -54.3 2.1*

(121.7) (33.3) (100.4) (1.2)

Observations 1,108 1,108 1,108 1,228
R-squared 0.266 0.148 0.264 0.421
Mean Dep. Var. (C) 1378 334 1044 16

Panel (B): Separate Treatments
Training (T1) × endline -47.8 13.2 -61.0 2.1

(135.8) (40.5) (107.1) (1.4)
Training w/Signal (T2) × endline -87.9 -43.8 -44.1 2.2

(147.2) (32.9) (127.4) (1.4)

Observations 1,108 1,108 1,108 1,228
R-squared 0.267 0.150 0.265 0.427
Mean Dep. Var. (C) 1378 334 1044 16

Panel (C): Improving Vendors Only
Training (T1) × endline -41.7 -8.4 -33.3 2.2

(164.3) (56.8) (132.3) (1.9)
Training w/Signal (T2) × endline -111.3 -49.1 -62.3 0.9

(169.1) (46.9) (149.4) (2.3)
(169.1) (46.9) (149.3) (2.3)

Observations 588 588 588 655
R-squared 0.327 0.172 0.327 0.407
Mean Dep. Var. (C) 1389 349 1041 16

Notes: The table reports the coefficients for the effects of the training program on vendors’ profits and revenues.
We estimate a Difference-in-Difference specification, based on observed profits/revenues at the baseline and at the
endline surveys. Panel (A) reports the effects of belonging to any treatment group. Panel (B) shows the effects of
the two treatment groups separately. Finally, Panel (C) restricts the sample to vendors whose behavior improved
during the endline compared to the baseline. All regressions control for vendors’ age, gender, education level, a
binary indicator for stall ownership, years vending, area of vending, a binary indicator for food cooked at the stall,
and the type of food, and include interviewer fixed effects. Robust standard errors, clustered at the block level,
are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01

main dish sold, both during the baseline and the endline. This allows us to explore whether there

was an improvement in these variables for treated vendors at the endline compared to the beginning

of the study. Table 10 reports the results. The treated vendors exhibit no change in their total rev-

enue or in their profits, including the subgroup that can signal their participation to the workshops.

Of course, this has a possibility of reverse causality: the sales and profits of the vendors are not im-

proving precisely because they are unable to improve their food handling practices. To rule this out,

we restrict our analysis to vendors whose behavior improved during the endline compared to the
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baseline.27 To the extent that the vendors endogenously adjust their behavior only if they believe

that this would translate into better business outcomes, this subgroup is selected to demonstrate a

differentially higher increase in their prices, sales and profits. However, we find no such improve-

ments even for this group of vendors. Although this test does not provide conclusive evidence, it

suggests that, indeed, improving food safety may not meet a higher demand from customers.

5 Conclusion and Policy Implications

In this paper, we implement a randomized control trial to test whether a cheap intervention aimed

at increasing food safety awareness among street vendors, can improve food safety behaviors on the

street. We select a sample of 681 street-food vendors from Kolkata, India, and randomly allocated a

fraction of them to receive a training program. The training consisted of 3 workshops and 3 follow-

ups, organized in 10 consecutive weeks, and had two aims: first, to enhance vendors’ awareness of

health risks related to food vending, and second, to develop their capacity to make the necessary

improvements in food safety practices. In our design, half of the vendors who were assigned to the

training received also promotional material, specifically tailored posters, napkins and certificates,

allowing them to advertise to customers their participation to the program. We monitor vendors’

behaviors both through standard survey questions and external monitoring of their daily behaviors,

an objective measure of their performance.

Overall, we find substantial improvements in vendors’ awareness, knowledge about food safety

hazards and claimed actions taken. However, we observe limited effects on vendors’ actual be-

haviors, as measured by external monitoring. Our design allows us to investigate three possible

explanations regarding the results on behavior: i) Food safety improvements are not undertaken

because they go unnoticed by consumers; ii) The cost of improving food safety might be too high

in this sector and it is not lowered by the training; iii) Costumers’ willingness to pay for safer street

food might simply be scarce. While we do not find evidence in favor of the first explanation, as

vendors equipped with promotional material do not improve their behavior differently, we provide

suggestive evidence that (i) vendors’ perceived cost of improving food safety is unchanged after the

training, and (ii) lack of demand for safer foods is also a likely driver of the results. Both factors

are in line with the hypothesis that hard cost of production and uncertainty of demand are limiting

27Here, we consider improvement in terms of the total index of behavior.
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for self-improvement (or self-regulation) in food safety in this informal sector.

While our results highlight that information alone is not sufficient to alter hygienic practices in

this sector, they allow us to point out that future research, as well as policy making, should focus on

both demand and supply-side factors in order to obtain improvements in street-food vending sector.

First, lack of basic facilities, such as clean water, waste disposal and electricity, are all underlying

constraints limiting self-improvement in food safety, and should be at the core of investigation in fu-

ture studies. Second, customers might be accustomed to the current street-food hygienic standards,

therefore policy making should also focus on increasing food safety awareness among customers.
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Appendix

A.1 Additional results on actual behavior

Table A.1: Actual Behavior: Diff-in-Diff, split by workshop timing

(1) (2) (3) (4)
facilities food handling customer care total

Workshop 1
Training (T1 or T2) × post (within 1 month) 0.090 0.028 -0.098 -0.004

(0.082) (0.063) (0.091) (0.081)
Training (T1 or T2) × post (within 2 months) -0.040 -0.029 -0.077 -0.075

(0.072) (0.050) (0.084) (0.078)
Training (T1 or T2) × post (within 3 months) 0.182** -0.057 0.102 0.114

(0.082) (0.054) (0.095) (0.077)
Training (T1 or T2) × post (3 months or more) 0.196*** -0.037 0.066 0.097

(0.067) (0.061) (0.085) (0.071)
Training (T1 or T2) 0.023 0.003 -0.012 0.025

(0.068) (0.050) (0.066) (0.064)
Observations 3,312 2,664 3,178 3,312
R-squared 0.186 0.181 0.353 0.251

Workshop 2
Training (T1 or T2) × post (within 1 month) -0.025 0.025 -0.051 -0.038

(0.066) (0.053) (0.079) (0.070)
Training (T1 or T2) × post (within 2 months) 0.071 -0.053 -0.053 -0.048

(0.079) (0.054) (0.084) (0.077)
Training (T1 or T2) × post (within 3 months) 0.315*** -0.033 0.078 0.146*

(0.107) (0.073) (0.098) (0.079)
Training (T1 or T2) × post (3 months or more) 0.100 -0.025 0.079 0.078

(0.064) (0.068) (0.087) (0.075)
Training (T1 or T2) 0.047 -0.002 -0.016 0.033

(0.066) (0.048) (0.060) (0.062)
Observations 3,312 2,664 3,178 3,312
R-squared 0.186 0.181 0.352 0.251

Workshop 3
Training (T1 or T2) × post (within 1 month) 0.054 -0.083 -0.005 -0.040

(0.102) (0.057) (0.090) (0.081)
Training (T1 or T2) × post (within 2 months) 0.249** 0.080 -0.111 0.070

(0.101) (0.051) (0.103) (0.079)
Training (T1 or T2) × post (within 3 months) -0.057 -0.040 0.203* 0.104

(0.101) (0.081) (0.114) (0.108)
Training (T1 or T2) × post (3 months or more) 0.170* -0.133 0.062 0.022

(0.086) (0.087) (0.073) (0.081)
Training (T1 or T2) 0.056 0.005 -0.011 0.042

(0.063) (0.045) (0.050) (0.055)
Observations 3,312 2,664 3,178 3,312
R-squared 0.185 0.182 0.353 0.250

Notes: The table reports the coefficients for the effects of the training program on vendors’ Observed
Behavior. We estimate specification (4), which gives us the difference-in-difference estimate of the effect of
training on treatment blocks, comparing their outcomes before and after they have attended the workshops
to those with control blocks at the same point of time. The three panels correspond to the three workshops,
and T × post workshop is an indicator for the vendor being assigned to treatment and monitoring occurring
post the intended (or scheduled) date of each workshop, irrespective of whether they actually attended
(respectively 1, 2, 3 or >3 months after a workshop). All regressions control for vendors’ age, gender,
education level, a binary indicator for stall ownership, years vending, area of vending, a binary indicator
for food cooked at the stall, and the type of food, and include interviewer fixed effects. Robust standard
errors, clustered at the block level, are in parentheses. These regressions are estimated using all the 6 survey
rounds. *p < 0.10, **p < 0.05, ***p < 0.01.



A.2 Spillovers and Network Effects

In this section, we use the information of the networks that the vendors operate in, to explore

whether the effects of the training are exacerbated by peer effects. From the location of each block,

we know which two blocks are its closest neighbors in terms of geographical distance. We study

whether the effect of the training is stronger if at least one of these neighboring blocks is also

assigned to treatment, using the triple difference specification

yi t = α+ β1T ∗After ∗ Ni t + β2T ∗ Ni t + β3T ∗Afteri t + β4After ∗ Ni t + β5Ti t + β6Afteri t+

+Xi tγ+δt + εi t

(A.1)

where Ni t is a dummy variable for whether at least one of the two neighboring blocks is treated.

If β1 in this specification is estimated to be stronger than the treatment effects from specifications

(3) and (5), it would point towards the presence of peer effects. In a similar vein, we also estimate

triple different specifications to examine whether the effect of being a treated vendor post workshop

is greater for (i) Being closer to a larger number of treated blocks, and (ii) Being acquainted with a

larger number of neighboring vendors.

We proceed in reverse order: first we look at observed behavior, then awareness and claimed

behavior. We first test for the simplest kind of peer effect: whether the neighboring vendors’ treat-

ment assignment matters. To this end, we estimate specification (A.1), which is a triple difference

picking up the effect of being assigned to treatment, having attended all three workshops, plus hav-

ing at least one of the two neighboring blocks be a treatment block. Panel (A) of Table A.2 reports

the results for observed behavior. We see that a neighbor being treated exacerbates the effect of the

training for the food handling category by as much as 16%. There is a positive, though insignificant,

effect on the other behavioral categories.

Panel (B) and (C) of Table A.2 further explore possible mechanisms for any potential peer effects.

One possible explanation is that vendors exchange information with other vendors they know, and

if both a vendor and his acquaintances attend the workshops and discuss them, the lessons are

reinforced. To check this, we calculate the number of “treated” vendors that each vendor knows,

which is simply the sum of the vendors that each vendor knows in his own block and the two

neighboring blocks if these blocks are treated.28 We then create a binary variable denoting whether

28By this measure, not knowing any vendor in one’s own block or a neighboring block is observationally equivalent to the same or neighboring



the vendor has more than the median number of treated acquaintances by this definition, which is

8, and re-estimate specification (A.1) replacing the dummy for a treated neighbor with this dummy

for knowing more than the median number of treated vendors. The coefficients are reported in

Panel (B) of Table A.2. We find no effect on behavior, of being acquainted with a larger number of

vendors assigned to training.29 Finally, we examine the effect of proximity to a larger number of

treated blocks. We calculate the number of blocks assigned to treatment which are within a radius

of 1 kilometer from each block. The median number of such blocks is 8, and we define a similar

binary variable denoting whether there are more than 8 blocks30 within a kilometer of each block.

Then we estimate an identical triple difference specification, this time studying the effect of being

a treatment block post training interacted with having a large number of other treated blocks close

by. Results are in Panel (C) where, again, we find no significant benefit from being located near a

larger density of treated blocks.

Finally, in Tables A.3 and A.4, we replicate this approach focusing on awareness and claimed

actions. In the first case, we find that, having a neighboring block be a treatment block, has negligi-

ble effect on variables capturing vendors’ awareness.31 Conversely, we find a substantial spill-over

effect when looking at claimed actions. This is true for most of the proxies for claimed actions,

suggesting that interactions among vendors might be a powerful channel to spread business related

skills in this market.

block not being assigned to treatment.
29The results are robust to alternative definitions of the cutoff for the dummy, besides the median number of 8.
30As before, the results are robust to alternative definitions. The results are also robust to restricting the number of “close” blocks to only

those which have at least one vendor who sells the same kind of food.
31In the table we report only four of the awareness indicators. The results are similar for the remaining not-reported four ones.



Table A.2: Actual Behavior: Spillover and Network Effects

(1) (2) (3) (4)
facilities food handling customer care total

Neighboring Block Treated
Training (T1 or T2) × post × neighbor T 0.004 0.042** 0.013 0.011

(0.017) (0.017) (0.036) (0.019)
Training (T1 or T2) × post 0.036** -0.054** 0.014 0.018

(0.015) (0.018) (0.032) (0.017)
Training (T1 or T2) × neighbor 0.014 0.050 0.055 0.027

(0.024) (0.034) (0.040) (0.029)
Training (T1 or T2) 0.014 0.050 0.055 0.027

(0.024) (0.034) (0.040) (0.029)
Neighbor 0.002 0.032 0.057 0.031

(0.025) (0.037) (0.038) (0.028)
Observations 3,478 2,648 3,201 3,478

Knowing More Vendors

Training (T1 or T2) × post × network 0.020 0.017 -0.013 0.024
(0.014) (0.014) (0.042) (0.014)

Training (T1 or T2) × post 0.027 -0.033 0.033 0.012
(0.016) (0.019) (0.032) (0.016)

Training (T1 or T2) × network -0.029 -0.007 0.036 -0.019
(0.016) (0.021) (0.020) (0.019)

Training (T1 or T2) 0.012 0.004 -0.026 -0.000
(0.009) (0.024) (0.029) (0.017)

Network 0.036 0.014 -0.010 0.031
(0.020) (0.016) (0.036) (0.024)

Observations 3,478 2,648 3,201 3,478

Close to More Treated Blocks

Training (T1 or T2) × post × proximity 0.015 -0.012 0.039 0.021
(0.020) (0.035) (0.041) (0.031)

Training (T1 or T2) × post 0.029 -0.014 -0.004 0.013
(0.021) (0.036) (0.037) (0.029)

Training (T1 or T2) × proximity -0.007 0.004 0.010 -0.012
(0.012) (0.031) (0.036) (0.019)

Training (T1 or T2) 0.010 0.001 -0.011 0.005
(0.013) (0.035) (0.025) (0.016)

Proximity -0.003 0.007 0.004 0.015
(0.012) (0.024) (0.041) (0.015)

Observations 3,478 2,648 3,201 3,478
Notes: The table reports the coefficients for the effects of the training program on vendors’ Observed Behavior, depending on vendors’

networks. We estimate specification (5), which is a Triple Difference Specification. In panel (A), the triple interaction considers whether
a neighbor block is being treated; in Panel (B), whether a vendor has more than the median number of treated acquaintances; in Panel
(C), whether a vendor has more than the median number of other treated blocks close by. All regressions control for vendors’ age, gender,
education level, a binary indicator for stall ownership, years vending, area of vending, a binary indicator for food cooked at the stall, and
the type of food, and include interviewer fixed effects. Robust standard errors, clustered at the block level, are in parentheses. These
regressions are estimated using all the 6 survey rounds. *p < 0.10, **p < 0.05, ***p < 0.01.



Table A.3: Awareness: Network Effects

(1) (2) (3) (4)
Food Personal Contamination Utensils

Training (T1 or T2) × Treated Nbr 0.031 0.060* 0.039 0.050
(0.059) (0.033) (0.081) (0.071)

Training (T1 or T2) 0.054 -0.020 0.038 0.054
(0.051) (0.022) (0.060) (0.054)

Treated Nbr -0.071 -0.045** -0.140* -0.084
(0.055) (0.022) (0.072) (0.068)

Observations 561 561 561 561
R-squared 0.572 0.783 0.412 0.301

Notes: The table reports the coefficients for the effects of the training program on vendors’ Awareness,
depending on vendors’ networks. The interaction considers whether a neighbor block is being treated.
All regressions control for vendors’ age, gender, education level, a binary indicator for stall ownership,
years vending, area of vending, a binary indicator for food cooked at the stall, and the type of food, and
include interviewer fixed effects. Robust standard errors, clustered at the block level, are in parentheses.
*p < 0.10, **p < 0.05, ***p < 0.01.



Ta
bl

e
A

.4
:

C
la

im
ed

A
ct

io
ns

:
N

et
w

or
k

Ef
fe

ct
s

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

di
sc

us
si

on
s

ge
t

in
fo

im
pr

ov
em

en
ts

in
ve

st
m

en
ts

di
sc

us
s

N
A

in
fo

on
N

A
un

io
ns

m
ee

ti
ng

s

Tr
ai

ni
ng

(T
1

or
T2

)
×

Tr
ea

te
d

N
br

0.
21

8*
*

0.
02

3
0.

23
1*

*
0.

12
1*

0.
18

3*
*

0.
01

8
0.

11
9*

*
0.

11
2

(0
.0

96
)

(0
.0

94
)

(0
.1

00
)

(0
.0

69
)

(0
.0

79
)

(0
.0

79
)

(0
.0

57
)

(0
.0

78
)

Tr
ai

ni
ng

(T
1

or
T2

)
0.

04
3

0.
11

0
0.

05
9

-0
.0

63
-0

.0
16

0.
04

6
-0

.0
85

0.
00

4
(0

.0
84

)
(0

.0
87

)
(0

.0
93

)
(0

.0
63

)
(0

.0
70

)
(0

.0
73

)
(0

.0
53

)
(0

.0
71

)
Tr

ea
te

d
N

br
-0

.1
79

*
-0

.0
75

-0
.2

04
**

-0
.1

22
*

-0
.1

54
**

-0
.0

30
-0

.0
79

-0
.1

29
*

(0
.0

91
)

(0
.0

88
)

(0
.0

99
)

(0
.0

62
)

(0
.0

73
)

(0
.0

73
)

(0
.0

52
)

(0
.0

69
)

O
bs

er
va

ti
on

s
51

8
51

9
51

7
51

7
51

8
51

6
51

7
51

8
R

-s
qu

ar
ed

0.
23

0
0.

19
1

0.
47

4
0.

27
0

0.
22

9
0.

17
9

0.
13

5
0.

16
7

N
ot

es
:

Th
e

ta
bl

e
re

po
rt

s
th

e
co

ef
fic

ie
nt

s
fo

r
th

e
ef

fe
ct

s
of

th
e

tr
ai

ni
ng

pr
og

ra
m

on
ve

nd
or

s’
C

la
im

ed
B

eh
av

io
r,

de
pe

nd
in

g
on

ve
nd

or
s’

ne
tw

or
ks

.
Th

e
in

te
ra

ct
io

n
co

ns
id

er
s

w
he

th
er

a
ne

ig
hb

or
bl

oc
k

is
be

in
g

tr
ea

te
d.

A
ll

re
gr

es
si

on
s

co
nt

ro
lf

or
ve

nd
or

s’
ag

e,
ge

nd
er

,e
du

ca
ti

on
le

ve
l,

a
bi

na
ry

in
di

ca
to

r
fo

r
st

al
lo

w
ne

rs
hi

p,
ye

ar
s

ve
nd

in
g,

ar
ea

of
ve

nd
in

g,
a

bi
na

ry
in

di
ca

to
r

fo
r

fo
od

co
ok

ed
at

th
e

st
al

l,
an

d
th

e
ty

pe
of

fo
od

,a
nd

in
cl

ud
e

in
te

rv
ie

w
er

fix
ed

ef
fe

ct
s.

R
ob

us
t

st
an

da
rd

er
ro

rs
,c

lu
st

er
ed

at
th

e
bl

oc
k

le
ve

l,
ar

e
in

pa
re

nt
he

se
s.

*p
<

0.
10

,*
*p
<

0.
05

,*
**

p
<

0.
01

.



A.3 Additional results on the mechanisms

Table A.5: Comparing T1 with T2

(1) (2) (3) (4)

Panel A: Awareness
food personal contamination utensils

Training (T1) -0.209*** -0.083 -0.018 -0.078*
(0.053) (0.054) (0.079) (0.046)

Observations 341 341 341 341
R-squared 0.624 0.739 0.416 0.343

Panel B: Claimed Actions
discussions get info improvements investments

Training (T1) -0.036 -0.008 -0.079 0.098**
(0.097) (0.080) (0.102) (0.046)

Observations 329 329 327 328
R-squared 0.202 0.197 0.420 0.291

Panel C: Behavior
facilities food handling customer care total

Training (T1) 0.022 0.029** 0.013 0.037*
(0.022) (0.014) (0.019) (0.019)

Observations 2,142 1,606 1,958 2,142
R-squared 0.179 0.240 0.365 0.248

Notes: The table reports the coefficients for the effects of the training program on all our out-
comes (Awareness, Claimed Behaviour and Behaviour) restricting the sample to the treated
vendors, therefore comparing vendors in T1 with vendors in T2 (similarly to specification
(1)). In this case we also control for the amount of time elapsed since the vendor had their
first workshop. All regressions control for vendors’ age, gender, education level, a binary indi-
cator for stall ownership, years vending, area of vending, a binary indicator for food cooked at
the stall, and the type of food, and include interviewer fixed effects. Robust standard errors,
clustered at the block level, are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.


	Introduction
	Background, Design and Intervention
	Background on Street Vendors
	A simple model of vendors' behavior under uncertainty
	Design of the Experiment
	Training and Workshops

	Data
	Independent Variables and Balancing
	Outcome Variables

	Empirical Strategy and Results
	Specifications
	Main Results
	Why are behavioral improvements difficult to undertake?

	Conclusion and Policy Implications
	References
	Additional results on actual behavior
	Spillovers and Network Effects
	Additional results on the mechanisms


