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1 Introduction

1.1 Abstract

This research studies how survey design affects transmission of sensitive information
within organizations. We partner with a large, international apparel buyer and con-
duct a phone-based survey experiment with workers across several of its Bangladeshi
supplier factories to study mechanisms behind garbling methods shown to increase
workers’” willingness to report misbehavior by managers (Boudreau et al., 2023).
Boudreau et al. (2023) was the first test of hard garbling (HG) outside of a lab,
building on Chassang and Padré i Miquel (2018); Chassang and Zehnder (2024).
We extend our prior work to test for differences in reporting between higher and
low HG rates, to assess workers’ preferences over different HG rates, and to assess
worker welfare consequences of the ability to report harassment in a way that allows

possible deniability.

1.2 Motivation

The garment industry in Bangladesh and other export manufacturing in low-income
countries raise female labor force participation (Standing, 1999; Heath and Mobarak,
2015), frequently pay better than workers’ alternate options (Verhoogen, 2008; Frias
et al., 2012; Amiti and Davis, 2012), and increase investment in children’s human
capital (Qian, 2008; Atkin, 2009; Heath and Mobarak, 2015). But in light of the poor
conditions that characterize many low-skill manufacturing sectors, some researchers
have questioned whether manufacturing jobs are actually better for workers than
their alternatives (Blattman and Dercon, 2018; Blattman et al., 2019). Indeed, gar-
ment workers in Bangladesh face both safety violations (culminating in the tragic
collapse of the Rana Plaza in 2013, which killed over 1100 workers), and high rates
of physical and sexual abuse (Khosla, 2009; Begum et al., 2010; Subramanian, 2020;
Gibbs et al., 2019; Boudreau et al., 2023).

However, organizations’ ability to address harassment is limited by their ability

to elicit information from relevant parties. Reporting harassment is a difficult step



for individuals concerned with possible retaliation and reputational costs. To as-
sess whether survey techniques that guarantee workers plausible deniability increase
reporting, we conducted an experiment in coordination with a large Bangladeshi ap-
parel manufacturer (Boudreau et al., 2023). Within a phone-based survey of 2,245
workers at two plants of this manufacturer, we implemented hard garbling (HG) tech-
niques that automatically randomly record a share of reported “no’s” as “yeses,”,
thus ensuring plausible deniability to workers who report harassment. HG increased
reporting of physical harassment by 290%, sexual harassment by 271%, and threat-
ening behavior by 45%, from reporting rates of 1.5%, 1.8%, and 9.9%, respectively,
under the status quo of direct elicitation (DE).

In addition, we replicated our HG results in a separate community-based survey
(Boudreau et al., 2021), and a pilot experiment that precedes this extension.! We
replicated our main HG treatment effect, namely finding that HG significantly raises

reports of threats, physical harassment, and sexual harassment.

1.3 Goals

This survey experiment extends the results in Boudreau, Chassang, Gonzalez-Torres,
and Heath (2023) in important ways: Our main goals are (1) to understand the
mechanisms underlying HG by conducting a test for differences in reporting between
HG rates and introducing a new test focused on whether HG leads to reporting of
false positives, (2) assess the workers’ reported preferences over different HG rates,
and (3) assess the consequences of the ability to report harassment in a way that
allows possible deniability on mental health, locus of control and job satisfaction. In
addition, we aim to achieve a sample size to detect gender differences if there are

any.

!To achieve cost-effectiveness, the pilot experiment drew from the community-based survey
sample. Extension survey 1 assigned different garbling rates across individuals, with our initial
trouble-shooting phase using i.i.d. garbling (sample size of 614 respondents, from August-October,
2024), while our second phase applied blocked garbling (1192 respondents, from October-November,
2024). Extension survey 2 switched garbling rates within individuals across different outcomes
(dropping DE for power) and added follow-up questions on preferences for DE, HG and different
garbling rates (830 respondents, from December 2024-January 2025).
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Varying the level of garbling tests the mechanism through which HG works and
is an important input into the design of reporting systems to assess harassment. We
test garbling rates of 1% and 20%. The greater the share of automatically-recorded
yeses, the more protection afforded to reporters of harassment, which theory predicts
will lead to more reports. Higher reporting in the high garbling treatment is thus
a test of workers’ understanding of the mechanism behind HG. But this protection
comes at two costs. First, more automatic yeses (i.e., more false positives) limits
the usefulness of the data for targeting harassment reduction interventions. As such,
assessing the elasticity of reporting to the garbling rate helps firms and policy-makers
understand the tradeoff between minimizing underreporting and being able to target
governance interventions using garbled data. Second, higher garbling rates introduce
more noise in the statistical data analysis, which limits what can be learned about
the true values of population parameters.

If we find that reporting rates are similar under the low and high garbling rates,
we will explore the leading mechanisms for why this may be the case. One possibility
is that participants understand garbing and fundamentally value any plausible de-
niability, especially if they believe (potentially accurately) that anyone who accesses
leaked information will know that garbling was involved but not the rate of garbling
used. If so, this is a highly policy-relevant finding, because higher garbling rates come
at potential costs to both the worker and the policy-maker. For the worker, higher
garbling rates mean a greater chance that their name is associated with a report of
harassment, which, if leaked, could lead to the type of retaliation that discourages
reporting in the first place. The worker may also have preferences for their report
to be more informative to policy-makers, which is more so the case with the lower
garbling rate.

The survey assesses workers’ comprehension of the HG mechanism. First, it
includes questions about workers’ comprehension of probabilities, which in the low
socioeconomic status population we study, might limit respondents’ responsiveness
to variations in the garbling rate. Second, it includes multiple choice questions about
the HG mechanism. Third, we will ask workers about fatal accidents in their firm

under HG and DE. Because we have a proxy for the true occurrence of this event



from newspaper articles, this question will allow to assess whether HG leads to false
positive reports, which we hypothesize would most likely be due to higher rates of
confusion but in principle could also be due to strategic misreporting.

Finally, the survey assesses workers’ preferences for different reporting methods.
This will help us understand workers’ perception of the welfare consequences for
workers like themselves. In particular, we ask respondents to state their preferences
for garbling vs direct elicitation, and among garbling, for high versus low garbling
rates, for future surveys conducted by our buyer partner to allow workers to voice
direct input into the design of garbling systems. These questions allow us to assess
whether workers’” preferences over garbling rates are such that they prefer fewer false
positives.

Beyond HG's effects on reporting, we assess the welfare consequences of the ability
to report harassment in a way that allows plausible deniability on workers’ mental
health and job satisfaction. We focus on the intent to treat effect of assignment to
the HG system, as opposed to the causal effects of reporting for workers induced
to report under HG, because of our interest in the welfare consequences of the HG
system for all workers exposed to it. Such effects present a potential pathway to
scale for the project; workers with higher job satisfaction have lower turnover rates,
improving productivity for firms and potentially prompting them to adopt garbling
systems.

Finally, compared to Boudreau et al. (2023), in this survey, we aim for a more even
gender split of respondents. In our prior survey, we surveyed all eligible employees
from participating plants at our partner firm, which generated a sample that is 81%
women. Results showed that HG increased reporting for both sexes but was more
important in increasing men’s reporting. In this implementation, we will aim for a

more equal gender split to increase power to detect gender differences.

1.4 Research Questions

Our main research question is:

1. How does survey design affect transmission of sensitive information in a real-



world organizational setting? More precisely:

(a) Does providing respondents with plausible deniability through hard gar-
bling increase reporting of sensitive information in an organizational set-
ting?

(b) Isrespondents’ willingness to report sensitive to the garbling rate at which

'nos’ are flipped to ’yeses’ (1% vs. 20%7)? If so, why?

As noted above, if we do not find a difference in reporting between the 1% and

20% garbling rates, this does not mean that participants don’t understand garbling;

it could be that respondents fundamentally value any plausible deniability, especially

if they believe (potentially accurately) that anyone who accesses leaked information

will know that garbling was involved but not the rate of garbling used.

Our

1.5

secondary research questions are:

. Which reporting system, and under HG, which garbling rate, do respondents

believe benefit garment workers the most?

. Does hard garbling affect men and women differently?

. Does the ability to report harassment in a way that allows plausible deniability

improve workers’ well-being in the short-run?

Research Design

We randomly assign workers to one of three treatment conditions. At a minimum, we

stratify the assignment by factory x production section x gender. When permitted

by the data, we stratify by production team instead of production section. In large

production teams or sections, we additionally stratify by workers’ position type.

1)

Direct elicitation (DE): directly asking the survey respondent about sensitive

information. DE is the status quo survey method and the control condition.



— With approximately 33% of DE respondents, after the reporting experi-

ment, we explain HG and elicit their preferences for DE vs. HG.

2) Hard garbling (HG): for a yes or no question, where “yes” is the more sensitive
answer, we exogenously flip “no” answers to “yes” with a fixed probability. We
fix the flipping rate at the factory leve (HGO1) or the stratum-level (HG20),
and we examine two variations in this flipping rate. In this way, if a respon-
dent’s answer is saved as “yes”, it is impossible to know whether they actually
responded yes or no, however, we can still learn about overall patterns from

workers’ responses.

2a) HG with 20 out of 100 responses automatically recorded as “Yes.”

2b) HG with 1 out of 100 responses automatically recorded as “Yes.”

We expect to find a difference between the HG arms and DE, but we do not have
a strong prior on whether there is a difference between the HG arms. This is because
it may be the case that higher garbling does not necessarily lead to more reporting,
if workers primarily value any plausible deniability and/or have preferences for their
reports to be more informative for decision-makers. Our survey will also allow to
us explore other leading explanations for why we may not find reporting differences
under the two rates, such as limited comprehension of probabilities.

In the HG arm, we ask all individuals what their preferred elicitation system is.
We also ask this question to a random 33% of the DE-arm, to whom we explain
the HG-mechanism after they have been asked about experienced harassment. We
do this to help understand the extent to which experience with the HG mechanism
affects preferences for it. We only apply this to a subset of the DE arm so that we
can study impacts of HG relative to DE on worker well-being.

We estimate the effects of these treatments on two primary outcome variables:
physical and sexual harassment. Details of variable construction are provided in
Section 3.1.1, Table 2.

The scripts for the DE and HG conditions are displayed in Appendix A.1. Relative

to our prior implementations, in this survey, we explained the mechanisms using the



most comparable security assurances possible. This aims to address the concern that
our prior results were driven by stronger general security assurances under the HG

mechanism, as opposed to the plausible deniability that HG affords to respondents.

2 Research Strategy

2.1 Setting and Context

Context: Our empirical setting is Bangladesh’s apparel sector, which is critical to
the country’s economy. While factories vary, 50-60% of workers in the sector are
women, while more than 90% of managers are men. The sector has long struggled
with an international reputation for poor working conditions and limited labor rights.
Workers who experience harassment or other forms of mistreatment by management
often have few to no options to obtain resolution: Internal reporting systems are

often corrupt or ineffective and legal institutions are weak.

Collaboration with an international apparel buyer: The project will be con-
ducted in collaboration with a large, international apparel buyer that is interested
in addressing harassment in their supplier factories, especially of women. The firm
is allowing us to sample its supplier factories in Bangladesh, coordinating supplier
factories’ participation, and ensuring timely transfer of supplier factories’ worker lists
for the survey implementation. We main the buyer’s anonymity due to the sensitivity

of the study’s focus on harassment.

2.2 Sampling and treatment assignment
2.2.1 Sampling, sample size and power

Sampling size and method: We will draw a sample of 5,377 workers from em-
ployee lists in 3-5 factories that supply to our apparel partner, stratifying using

the variables discussed above. We use data from a related survey by Boudreau,



Chassang, and Gonzalez-Torres (2021) to inform power calculations for two binary

outcome variables (reports of physical and sexual harassment).

Power calculation assumptions:

e Power: 5 =0.9.

e Significance level: We set a = 0.10 and conservatively apply the Bonferroni

adjustment with 2 primary outcomes of % = 0.050.

e Within-factory component of the variance (residual variance of outcome esti-
mated from a regression with factory FE and demographic controls) = 0.008

for both physical and sexual harassment.
e Share of sample in treatment group: 2/3.

e Hypothesis test: 1-sided. This is justified based on the theoretical prediction

that HG increases willingness to report compared to DE.

Minimum detectable effect (MDE): With these assumptions, we can detect a
small to moderate minimum detectable effect (MDE) size of 0.15 standard deviations
(SDs) for physical and sexual harassment. This effect is very realistic, given that the

effects of HG in Boudreau et al (2022) for physical and sexual harassment were each
0.37 of a SD.

Attrition from the sample: We are able to replace workers who decline to par-
ticipate or who are unreachable; for each stratum, we have a randomly-ordered list
of back-up workers that we will use to replace workers who decline to participate or
who are unreachable. In Boudreau et al. (2023), the response rate was 63%, which
was primarily due to outdated phone numbers. As such, we anticipate that we may
need to approach around 8,535 workers in order to achieve our target sample size of
5,377.

There may be attrition between our main survey experiment and our follow-up

survey. While this attrition does not threaten our ability to measure the primary
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treatment effects of interest, it would impact our ability to detect one of the secondary
treatment effects of interest, which is the impacts of increased reporting on workers’
well-being. In Boudreau et al. (2023) we had an attrition rate from baseline to
follow-up survey of 7% and it was uncorrelated with treatment condition. We expect
attrition to be low also here, because we are conducting the follow-up survey 7-10
days after our main survey. We will report the overall attrition rate in the paper as

well any differences in the attrition rates across treatment conditions.

Table 1: Main Experiment - Target sample sizes by treatment arm

’ \ H Sample size H TOTAL ‘

Direct elicitation Standard 1200
Explain HG 592 1793
Hard garbling | 20 out of 100 1792
1 out of 100 1792 o
| | | [ 5377 |

Notes: The DE condition is the benchmark for the main research questions. For
secondary research questions, we will test if the HG explanation affects respondents’
mental health and job satisfaction outcomes in the follow-up survey. If not, we will
pool the “Fxplain HG” and standard DE groups when analyzing our secondary re-
search questions. The HG arm with the 20% garbling rate is the most protective.

2.2.2 Treatment assignment

The unit of randomization is a worker, stratified by factory, production team
or section, and sex. The randomization is done in Stata. We first sample 15 or 30
workers per stratum depending on stratum size. We then randomly assign workers
to the DE, HG20, or HGO1 conditions. For the DE arm, we then randomly assign

approximately 33% of DE respondents to the HG explanation condition, maintaining
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the global share of DE workers in this condition at 33%. Table 1 provides our planned
sample sizes, for each treatment arm, with HG20, HGO1, DE being assigned 33% of
the sample. For each participating factory, we will conduct 10 randomizations and
select the one that performs best in terms of balance on two covariates available to

the research team (tenure and skill group).

2.3 Data collection

2.3.1 Instruments

We use the following data collection instruments:
e Main worker survey

e Follow-up worker survey

The main worker survey has a total of 8 sections:
1. Core demographics, health, and well-being
2. Understanding and awareness of reporting methods in firm
3. Job satisfaction and relationship with management
4. Observed harassment of co-workers and barriers to reporting

5. Respondents’ experience of harassment [Reporting experiment], respondents’
preferred reporting system, comprehension of different rates, and concerns with

reporting
6. Beliefs regarding privacy of responses
7. Additional questions for separate experiment

8. Interviewer’s comments

12



The experimental conditions apply to two sections of the main worker survey:

1. Survey elicitation method (DE, HG-high, HG-low): experimentally varies

method for questions in Section 5

2. Explaining HG to DE: treats a fraction of individuals in the DE arm in Section

5, after the reporting experiment

The follow-up worker survey has one section split in two:
1. Mental well-being, locus of control, job-satisfaction

2. For workers who left factory, reasons for leaving factory and current employ-

ment

2.3.2 Data Collection

We plan to conduct the main worker survey from late December 2025 - February
2026. We roll out the survey by factory and production floor in order to avoid
spillovers as workers could discuss the survey details with other workers before they
have been treated. The follow-up worker survey is planned 7-10 days after a

worker completes the main survey.

2.3.3 Data Processing

Data privacy and protection of human subjects: Participation in the survey
may involve some risks. First, workers may feel they owe to the factory that they
need to participate in the survey. To address this issue, we inform all subjects that
participation in the surveys is entirely voluntary. A surveyor will read out loud an
informed consent form that is provided to each worker surveyed and if they decide
to participate, they will be asked them to give verbal consent before doing so.
Second, collecting survey data comes with privacy concerns. To address this, we
recruit participants and conduct the survey by phone, outside of working hours. We

encourage participants to find a time and location when they can speak privately
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before conducting the survey. We also ensure the confidentiality of any personal
information acquired. The survey data will be stored on a password protected
server and will not be shared with any factories or the buyer during the survey
implementation. Third, most journals require the publication of such data to
ensure transparency and replicability of research. Upon this research’s publication
in a peer-reviewed journal, we will publish de-identified data. To ensure effective
anonymity, we will aggregate variables as needed to ensure individuals are not
identifiable.

3 Empirical Analysis

3.1 Variables
3.1.1 Primary Outcomes

The key outcome variables are the reporting of severe labor issues, summarized as
defined in Table 2.

3.1.2 Secondary outcomes

Additionally, as secondary outcomes, we study how increased reporting affects worker
welfare in the short run. We measure well-being using an index of mental health
survey questions, locus of control and job satisfaction. Further, we evaluate workers’
beliefs about the data being leaked, their comprehension, and preferred reporting
system. We also evaluate whether the survey method impacts the reported incidence

of fatal accidents (expecting no effect).? We also

2Has there been an accident at your factory that killed 1 or more workers?
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Table 2: Primary outcome variables

Variable Name Variable Definition

Physical harassment | Your supervisor has taken one or more of the following actions
toward you against your will: Hit, slapped, or punched; Cut or
stabbed; Tripped; Otherwise intentionally caused physical harm.

Sexual harassment | Your supervisor has taken one or more of the following actions
toward you against your will: Made remarks about you in a sexual
manner; Asked you to enter into a love or sexual relationship; Asked
or forced you to perform sexual favors; Asked or forced you to meet
outside of the factory or meet them alone in a way that made you
feel uncomfortable; Touched you in a sexual manner or in a way
that made you feel uncomfortable or scared; Shown you pictures of
sexual activities.

Notes: The final statement of the sexual harassment list of actions (“Shown you
pictures of sexual activities”) is randomized across participants with 50% probability.

3.2 Regression Model

3.2.1 Main regression model

Fis = a HG? + BHG + g + 0X; + €54 (1)
where 7;¢ is the normalized intended reporting outcome of interest for individual ¢ in
stratum 5. HG? and HG! are hard-garbling treatment arms with different garbling
rates respectively (equation 1).* We control for stratum fixed-effects p,. We will
also present results including individuals’ characteristics X; (selected using the post
double selection (PDS) lasso (?)). 75 is identified with a mean-zero heteroskedastic

error term, which we address by reporting robust standard errors.

3See Boudreau et al. (2023) for an explanation of how we identify individuals’ intended reports
in the HG arms.

41f we do not find statistically significant differences between impacts of different garbling rates,
we will also show results for the pooled regression, with HG,; as the hard-garbling treatment arm,
and take this as baseline.

15



Controls: The stratum fixed effects absorb factory, production section or team and
gender fixed effects. In addition, we plan to include other characteristics as controls

using a lasso-based approach.

Standard error adjustments: As discussed in Boudreau et al. (2023), with
blocked garbling, which is implemented for the HG20 arm, standard errors are neg-
atively correlated within blocks and uncorrelated across blocks. Hence, we report
standard errors clustered by HG block (HG20) or respondent (other arms).
3.2.2 Additional regression models
In addition, we are interested in the following regression models:

e Heterogeneous effects by gender of the respondent.

e Heterogeneous effects by level of comprehension of fractions.

e Heterogeneous effects by level of comprehension of HG mechanism.

e We are also interested in impacts of HG on secondary outcomes. We will
use regression model 1 to estimate the reduced form effects of HG on worker-
wellbeing and job satisfaction. For these outcomes, we will also run a 2SLS
model with this regression as the first stage and predicted reports of harassment

as the explanatory variable of interest in the second stage regression.

4 Research Team

The Principal investigators are:
Laura Boudreau, Columbia Business School
Sylvain Chassang, Princeton University
Ada Gonzalez-Torres, Ben-Gurion University

Rachel Heath, University of Washington
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A Appendix

A.1 Scripts for Direct Elicitation and Hard Garbling
Direct-Elicitation (DE):

We are now going to ask you several more questions about your factory. For
instance: “Has a supervisor or manager shouted at you in the last 12 months? Yes
or No?” Each of the questions has a Yes or No answer.

Once the surveying is completed, no personally identifying information, like
names or phone numbers, is kept. Only the anonymous version of the data is kept.

Your answers will be recorded as you go, but we can chat about them before we
record them for good.

The researchers and [the buyer| are only interested in learning about overall
patterns from workers’ responses. They can use the information from the survey to
figure this out. Please be assured that your responses to the surveys will be kept as
confidential as possible.

HG Script:

We are now going to ask you several more questions about your factory. For
instance: “Has a supervisor or manager shouted at you in the past year? Yes or
No?” Each of the questions has a Yes or No answer.

Once the surveying is completed, no personally identifying information, like
names or phone numbers, is kept. Only the anonymous version of the data is kept.

In addition, our system is setup so that if you respond YES, aside from me, no
one will ever be able to know that this was your answer, not even the researchers.

Here is how our system works:

If you choose to respond YES, there is an issue, our system will record it as a YES
for sure. Importantly, if someone responds NO, the system will sometimes record
the response as YES. Our system is set-up such that:

For every 100 interviews with workers, our system will assign by lottery a YES
to at least 20 (1) of these responses.

This means that if you respond YES, we can guarantee that you won’t be the
only person saying YES.

The researchers and [the buyer| are only interested in learning about overall
patterns from workers’ responses. They can use the information from the system
to figure this out without knowing for sure who actually responded yes. Please be
assured that your responses to the surveys will be kept as confidential as possible.

19



A.2 Power calculation assumptions

Assumptions:

e Power: 5 =0.9.

e Significance level: We set a = 0.10 and conservatively apply the Bonferroni
adjustment with 3 primary outcomes of % = 0.025.

e Within-factory component of the variance (residual variance of outcome esti-
mated from a regression with factory FE and demographic controls) = 0.008
for both physical and sexual harassment.

e Share of sample in treatment group: 2/3.

e Hypothesis test: 1-sided. This is justified based on the theoretical prediction
that HG increases willingness to report compared to DE.
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