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Abstract

We conduct a randomized controlled trial (RCT) to evaluate the im-
pact of on-the-job soft skills training for supervisors on line productivity,
worker attendance, and psychological well-being in five garment factories in
Bangladesh. Line supervisors and chiefs are randomly selected to receive
either ten sessions of cognitive behavioral therapy featuring effective commu-
nication and stress management techniques; ten health information sessions
(active control intervention), or no intervention (pure control group). This
document outlines the outcome variables and econometric methods that will
be used to assess the effect of training on productivity-related outcomes,
worker attendance and retention, and psychological well-being among super-
visors and employees.
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1 Introduction

The importance of managerial style in explaining differences in productivity, prof-
itability, and growth across firms is increasingly being recognized (Bertrand and
Schoar (2003); Bloom and Van Reenen (2007); Bloom et al. (2012); Bloom et al.
(2013); Bloom et al. (2016); Bruhn et al. (2018)). Various management practices,
including employee motivation techniques, have long been believed to affect worker
retention and productivity (Ichniowski et al. (1997); Nagin et al. (2002)). In par-
ticular, there is evidence to suggest that employee productivity increases when
supervisors adopt a less authoritative style, such as performing front-line produc-
tion tasks alongside workers when problems arise (Babbitt (2016); Ranganathan
and Shivaram (2017)). Nonetheless, the extent to which the effectiveness of specific
practices is contingent on the situation is not yet fully understood (Ranganathan
and Shivaram (2016); Ayman et al. (2009)).

In this paper we ask whether offering training in effective communication to line
supervisors and chiefs in Bangladeshi garment factories affects line productivity,
attendance, and retention. Because previous studies suggest that high levels of work
pressure and supervisor stress are an important cause of inadequate communication
styles, such as using verbal abuse to motivate workers (ILO (2016)), the training
combines modules on assertiveness, time, and stress management. We recruit 255
line supervisors and chiefs and randomly allocate one-third to receive ten sessions of
training. Another one-third were allocated to an active control group and received
ten informational sessions on general health and well-being. The remaining were
kept as a pure control group. The inclusion of an active control intervention allows
to disentangle the effect of teaching effective communication skills from that of
receiving professional attention and information on how to increase in well-being

levels.



2 Interventions

2.1 Training in Stress Management and Communication

Skills (Cognitive Behavioral Therapy)

The training is designed to reduce psychological stress among line supervisors and
chiefs and promote a less aggressive communication style, even when work pressure
is high. It emphasizes the benefits for supervisors and employees of adopting a non-
aggressive demeanor and teaches strategies to manage stress effectively, including

time and anger management techniques.

The topics covered in the sessions include: (i) Education on the importance
of stress management and interpersonal effectiveness, and their impact on health
and job performance; (ii) Interpersonal effectiveness (includes emotional regulation
and effective responses); (iii) Stress management and attention training (mindful-
ness and breathing techniques); (iv) Activity scheduling and time management; (v)

Problem solving and alternative thinking (cognitive restructuring)

A team of clinical psychologists from Dhaka University guided the recruitment of
psychologists and the selection of topics, materials and procedures to be used during
the training sessions. We conducted in-depth interviews with a small sample of
supervisors and line chiefs to identify important sources of stress and the relevance

of the topics for each session.

2.2 Informational Health Intervention

The active control intervention consists of 10 individual, face-to-face sessions with
a health worker, in which participants receive handouts and brochures with general
health information. The contents of the handouts are discussed, but no specific
advice or training on how to develop new skills be provided. The handouts include
tips to maintain a healthy diet on a budget, and the importance of sleep and physical

exercise to improve health and cognitive performance.



2.3 Pure Control

Participants in the control group take part in baseline and follow-up surveys, but

do not receive any treatment.

3 Evaluation Questions

Our main research questions are:

. Does teaching line chiefs and supervisors effective communication and stress-

management strategies improve productivity and psychological well-being

among supervisors and employees?

. Is this intervention cost-effective for employers?

We also aim to provide evidence on the following:
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. What are the mechanisms through which the training has an effect on well-

being, attendance, and production outcomes? Is the effect of the intervention
caused by the expectation that well-being levels among supervisors will in-

crease?

. Is training more effective for women? Or is the effectiveness of male and

female trainees contingent on the characteristics of the lines they supervise

(e.g. gender composition of employees, product complexity)?

. Is the effect of training on productivity and well-being levels more noticeable

when work pressure is high?

Evaluation Design

4.1 Sampling Strategy

We use a Randomized Control Trial (RCT) to establish a causal relationship be-

tween the two treatment arms and changes in outcomes. We were interested in
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training workers in supervisory roles. We randomly recruited 255 line supervisors
(LS) and chiefs (LC) from five factories in Dhaka from a roster of 355 candidates
nominated by factories. In each factory, we randomly allocated one-third of the
LC/LS to one of the two treatment conditions, or to a pure control group. Of the

255 participants, 184 were male and 41 were female.

4.2 Outcome Variables

Below we list the outcome variables and indices which we will consider:

1. Productivity. Factories record daily output (number of pieces produced) for
each sewing line and the Standard Minute Value (SMV) of the garment being
produced. The SMV is the amount of time that industrial engineers estimate
it would take to produce one unit of the specified garment by a fully effi-
cient production line; this measure allows to compare the efficiency of lines

producing different garments. Productivity is estimated as:

Output x SMV
(Operators + Helpers) * Hours * 60

Productivity = (1)
2. Alteration rates. Factories record the number of garments that require some

re-work and the number that is be rejected
3. Absenteeism and employee retention, based on factory records

4. Supervisor and employee stress levels: both self-reported (survey data) and
biomarkers for stress (hair cortisol). Self-reported stress will be measured us-
ing an aggregate index of symptoms of anxiety (GAD-7 score) and depression
(PHQ-9 score)

5. Management style: includes use of praise or abusive language as a means
to motivate workers, and engagement of supervisors in front-line production

tasks, as described by workers (survey data)



4.3 Data Collection Methods and Instruments

Productivity, absenteeism, and alteration rates are recorded daily by factories, and
collected on a monthly basis by the research team. The data collection starts 2 to 3
months prior to the beginning of training, and continues for at least 6 months after

the end of the training.

We collect self-reported data on symptoms and sources of stress, anxiety and
depression, among trainees and employees under their supervision. Trainees are
interviewed in person before the first session takes place (baseline), after the training

is completed, and 6 months later. Follow-up surveys take place over the phone.

We measure self-reported stress using a combination of self-assessment scales -
namely, the GAD-7 and PHQ-9. The GAD-7 is a 7-item form that measures the in-
tensity of generalized anxiety disorders and related symptoms (Spitzer et al. (2006);
Lowe et al. (2008)). The PHQ-9 has been validated and extensively employed as
a severity measure of depressive symptoms (Kroenke et al. (2001); Moriarty et al.
(2015)), with recent evidence showing its appropriateness to capture changes over
time (Lowe et al. (2004)).

We measure the levels of stress hormone cortisol among supervisors, a biomarker
for stress, by collecting one round of hair sample after receiving the treatment.
Hair cortisol has emerged as a promising method to measure exposure to systemic
stress over longer periods of time (Russell et al. (2012)). Donating a hair sample is
voluntary. Hair samples are at least 1 centimeter long. The analysis is carried out
by the department of Genetic Engineering and Biotechnology of the University of
Dhaka.

Supervisors are also asked questions about basic individual and households char-
acteristics, personality traits (Big Five Personality Inventory), attitudes towards
learning and beliefs about their ability (growth mindset, self-efficacy). Raven’s
Progressive Matrices and Digit Span tests are administered at the time of the base-
line to measure reasoning ability and general intelligence. We also measure the body
weight and height of line supervisors and chiefs to calculate their body mass index
(BMI). Finally, we pilot the feasibility of using wearable technology (wristbands)

to monitor sleeping hour, physical activity, heart rate and blood pressure.



In addition, we select a sample of line operators (between 4 and 6 per line)
to conduct a phone-based survey after work. We ask them questions about com-
munication practices in the factory (i.e. such as the use of praise or verbal abuse
by managers to motivate workers under their supervision), and the performance of

their line supervisor under pressure.

4.4 Power calculations

We originally planned a sample size of 204 participants from 4 factories and assumed
an intraclass correlation of 0.7. This sample size was chosen such that we would
be able to detect an increase in production efficiency of 2% with 80% power. Data
on productivity (efficiency) is recorded daily by factories. We use 90 days of pre-
treatment data and 120 days of post-treatment data. We assume a correlation

between baseline measurements and baseline and follow-up measurements of 0.7.

5 Econometric Specifications

5.1 Basic specifications

We begin our analysis by exploring baseline balance between each of the two treat-
ment groups and the pure control group by regressing each baseline characteristic

on the two treatment dummies.

To assess the effect of each treatment on primary and secondary outcomes of

interest we use an ANCOVA specification of the form (McKenzie (2012)):

Yie =80+ B1xTi + Bo x AC; + By % Yiy—o + Ba* Xpi + v + 7 + €x (2)

where Y, is an outcome for supervisor i in period t (for example, line produc-
tivity, quality defects, or absenteeism rates), T} is the treatment dummy and takes
value 1 if the owner was assigned to training in communication skills, AC; is the
active control dummy, and /3, is the impact of training. Y- is the lagged outcome

variable, Xj,; controls for baseline covariates, 7; is a factory/week fixed effect, and



T; is a line fixed effect. Standard errors are clustered at the line level when data
from different survey rounds are pooled to increase power. Robust standard errors

are used in cross-sectional analyses.

In the case that more than one line is assigned to the same supervisor, all lines
supervised by that individual will be allocated to the same experimental group.
Because attendance and compliance with treatment protocols is voluntary, these

are intent-to-treat estimates.

5.2 Heterogeneous Treatment Effects

We will test whether the impact of each treatment varies with pre-determined house-
hold and individual characteristics, measured at baseline and denoted by X}, by

estimating a regression of the form:

Yie =080+ B1*T; 4 Box Ty % Xpp i + B3 % Xp i + BaYip—o + 7 + €t (3)

where Y, is an outcome (e.g. stress index, efficiency, or attendance) for line 4
in period ¢, T'reat; is the treatment dummy, X ; controls for dimensions of hetero-
geneity. Y- is the baseline outcome variable. To address concerns over multiple
hypothesis testing, we will report Sidak-adjusted p-values. As before, standard
errors will be clustered at the line level. The dimensions of heterogeneous effects

are:

1. Supervisor gender

2. Supervisor age and tenure. We will test whether younger or less experienced
supervisors are more open to changing their managerial style, and whether

workers respond differently when they do

3. Supervisor educational level. We will test whether training is more effective

for trainees with a higher educational level

4. Supervisor openness to learning, measured using a combination of personality
traits (big five personality inventory) and attitudes towards learning (growth

mindset)



5. Baseline cognitive function, measured by Raven’s matrix and digit span score

6. Baseline psychological well-being, using both self-reported measures and hair

cortisol levels (high versus low)

7. Gender composition of the line supervised by trainee, using both the presence

(binary outcome) and fraction of male operators
8. Product characteristics (e.g. complexity, SMV)

9. Supervisor-employee personality match. Using interaction effects, we will
investigate whether employees scoring high in certain traits, such as agree-
ableness and conscientiousness, respond better or worse to trainees, both on

average, by gender and by manager personality traits

5.3 Accounting for multiple inference

We employ three approaches to address concerns over multiple hypothesis testing:

1. We will limit our analysis to the outcomes and dimensions of heterogeneity of
interest specified in this pre-analysis plan, and we will report p-values adjusted

for multiple hypotheses testing

2. We will look at standardized treatment effects within domains by aggregat-
ing outcomes for which the hypothesized treatment effect goes in the same
direction (Kling et al. (2007)). We will standardize each variable as a z-score
by subtracting the control group mean and dividing by the control group

standard deviation

3. We will follow the approach suggested by (Fink et al. (2014)) to control for

multiple hypothesis testing when analyzing heterogeneity in treatment effects

5.4 Survey Attrition

Response rates may vary over time among supervisors and line operators across

treatment, active control, and pure control groups. We will use probability weights



to account for attrition. First, we will determine whether attrition is correlated

with assignment to treatment using a regression of the form:

Ar=0o+ 51 xT + X0 + ¢ (4)

Where A; be a dummy variable that takes value 1 if worker i attrits from the
study, and X are dummy variables for each randomization strata s. If treatment
status and attrition are not correlated (/3; is not significantly different from zero
at the 5 percent significance level) then our estimations will not be adjustment for
attrition. If attrition is found to be correlated with treatment status, we hypothesize
that attrition will be higher for the active control and pure control groups. We will
then use Lee’s bounds to test for robustness to attrition (Lee (2009)).

6 Informed Consent and Ethics Approval

We obtained ethics approval from the Innovations for Poverty Action (IPA IRB
Protocol 10197B). Informed consent to participate in the surveys, provide a sample
of hair, and receive either 10 sessions of training or health information was obtained
before the start of the baseline survey. The survey included a question at the
beginning of the questionnaire requiring the enumerator to confirm that informed

consent was obtained.
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